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{]nb hnZym¿∞n-I-tf

Poh-tem-I-Øn\v Blmcw \¬Ip∂ lcnXkk-yßfnse Ce-I-fn¬ \S-°p∂

AXv̀ pX {]Xn-̀ m-k-ßƒ \nßƒ Bkz-Zn-®ph-t√m. a\p-jy ico-c-Ønse hnhn[

Poh¬ {]h¿Ø\-ßƒ, Ah \n¿h-ln-°phm≥ HØp-tN¿∂p {]h¿Øn-°p∂

Ah-bh hy-h-ÿ-Iƒ, Ah-bpsS kwc-£-W-Øn¬ {i≤n-t°≠ Imc-y-ßƒ,

icoc Ne-\ßƒ km[y-am°n BImc-`wKn \ne-\n-dp-Øp-∂-Xns‚ ]n∂nse

Poh-im-kv{Xw F∂n-hbpw \nßƒ ]Tn-®p-h-t√m.

Poh-tem-IsØ hnkva-b-ßsf kw_-‘n®v IqSp-X¬ AdnhpIfpw A\p-̀ -h-ßfpw

\nßƒ°mbn Hcp-°n-bn-cn-°p-∂p. Adn-hns‚ hmXm-b-\-ß-fn-eqsS Np‰p-]m-Sp-

Isf-°p-dn®v \mw Adn-bp-∂Xpw {]Xn-I-cn-°p-∂Xpw Fßs\sb∂v Adn-bm≥

\nßƒ°v IuXpIap≠m-hnt√? imco-cnI {]h¿Ø-\-ßsf GtIm-]n-∏n-°m≥

a\p-jy akvXn-jvIhpw \mUn-Ifpw tlm¿tam-Wp-Ifpw HØp tN¿∂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¶XnI cwKsØ B\p-Im-enI hf¿®, C∂sØ a\pjy≥

Cu `qap-JØv Bhn¿ -̀hn-®-Xns‚ ]cn-Wma hgn-Iƒ F∂n-hbpw Dƒs∏-Sp-Øn-

bn-́ p-≠v. a\p-j-y-i-cocw F∂ A¤pXb{¥w tcmK-ßsf sNdpØp \n¬°p∂Xv

Fßs\sb∂pw tcmK-ßsf AI‰n \n¿Øm≥ \ap°p≈ IS-abpw Npa-X-eIfpw

]cm-a¿in-°p-∂p-≠v.

Pohn-Xm-\p-`-h-ß-fpsS ]›m-ØeØn¬ Np‰p-]m-Sns\ \nco-£n-°phm\pw

hniIe\w sNøp-hm\pw At\-z-j-W-ß-fn-eqsS ]pXnb Is≠-Ø-ep-Iƒ \S-

Øp-hm\pw {]tNm-Zn-∏n-°-Ø° Xc-Øn¬ Pohimkv{X]T\w apt∂-dWw.

AXn\p≈ kμ¿`-ßƒ ]c-am -h[n \¬In-bn -´p -≠v. hy‡nipNn -Xzw,

kmaqlyipNn-Xzw, ssPhsshhn-[ykwc-£Ww, amen-\y\n¿Ωm¿P\w

F∂nhbv°p≈ at\m-̀ m-h-ßfpw ka-X-z-t_m[w, kln-jvWp-X F∂o aqe-yßfpw

hnI-k-z-c-am°n A`ne-jWobamb PohnX ImgvN-∏mSpw kmaq-ly ImgvN-∏mSpw

cq]o-I-cn-°phm≥ Cu ]mT-]p-kvXIw \nßsf klm-bn-°pw.

hnP-bm-iw-k-I-tfmsS

tUm. ]n. F. ̂ mØna

Ub-d-IvS¿

Fkv.-kn.-C.-B¿.Sn



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

hnizw-̀ -c≥ sI.B¿
ko\n-b¿ eIvN-d¿, Ub‰v, Be-∏pg.

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

kXo-jv B¿.
Pn.F-®v.-F-kv.-F-kv., A©¬ shÃv, sIm√w.

hn\o-jv Sn.hn
Pn.F-®v.-F-kv.-F-kv., tN\m-Sv, hb-\mSv.

tUm. aZ-\-Ip-am¿ kn.sI.
Pn.hn.-F-®v.-F-kv.-F-kv., Xrt°m-X-aw-K-ew,
tIm´bw.

\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-°≥Iq-Sn,
CSp°n.

hn]n-\≥ kn.Fw.
Pn.F-®v.-F-kv.-F-kv., tIm´m-bn, ]me-°mSv.

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

^mane C.B¿.
Pn.F-®v.-F-kv.-F-kv., Icp-\m-K-∏-≈n, sIm√w.

A≥km-cn sI.-Fw.
hSp-Xe Pam-AØv F®v.-F-kv.-F-kv.,
tN¿Ø-e, Be-∏pg

-jm_p Ckvam-bn¬
]n.Fw.-F-kv.-F.-hn.-F-®v.-F-kv.,
Nm∏-\-ßm-Sn, ae-∏pdw.

tUm. doj Icmfn
Kh. C≥Ãn-‰yq v́ Hm v̂ So®¿
FUyq-t°-j≥, ae-∏pdw.

kcnX tKm]m¬
Pn._n.-F-®v.-F-kv.-F-kv., ssX°m-Sv,
Xncp-h-\-¥-]pcw.

A°m-Z-anIv tImUnt\‰¿

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

hnZKv[¿

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., Xcntbm-Sv, hb-\mSv.



Adn-bm\pw {]Xn-I-cn-°m\pw ....................................... 07

Adn-hns‚ hmXm-b-\-ßƒ ........................................... 21

ka-ÿn-Xn-°m-bp≈ cmk-k-tμ-i-ßƒ ...................... 39

AI-‰n- \n¿Ømw tcmK-ßsf ....................................... 57

{]Xn-tcm-[-Øns‚ Imh-em-fp-Iƒ .............................. 71

Cg-]n-cn-bp∂ P\n-X-I-c-lkyßƒ............................. 87

\msf-bpsS P\n-XIw ................................................... 103

Poh≥ ]n∂n´ ]mX-Iƒ ............................................. 113



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 \nco-£n-°q. Ip´n-Iƒ°pw a‰p Pohn-Iƒ°pw hnhn-[-ß-fmb A\p-̀ -h-

ßƒ D≠m-Ip-∂p-≠-t√m. Ah- GsX-√m-am-Wv?

$ Ip´n amºgw cpNn-°p-∂p.

$ H®n-s\ -sXm-Sp-tºmƒ AXns‚ icocw D≈n-te°p hen-bp-∂p.

$
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Poh-imkv{Xw ˛ X

ChnsS Ip´n-Ifpw Pohn-Ifpw F¥nt\msS√mamWv {]Xn-I-cn-®Xv?

$ kv]¿iw

$ i_vZw

$

$

$

CØ-c-Øn¬ Pohn-I-fn¬ {]Xn-I-c-W-ßƒ°v Imc-W-amIp∂ t{]c-W-Isf

D±o-]-\-ßƒ F∂p hnfn-°mw. Np‰p]m-Sn¬\n∂p≈ D±o-]-\-ßƒ am{X-amtWm

\ap°v Xncn-®-dn-bm≥ Ign-bp-∂Xv? NphsS tN¿Øn-cn-°p∂ Nne kμ¿`-

ßƒ {i≤n-°q.

$ hni∏v

$ Zmlw

$

CXp-t]mse ico-c-Øn-\-IØv hnhn-[-ß-fmb D±o-]-\-ßƒ D≠m-Ip-∂p-≠v.

Cßs\ _mlyhpw B¥-cn-I-hp-amb D±o-]-\-ßsf kzoI-cn-°m≥ ⁄mt\-

{μn-b-ß-fnepw ico-c-Øns‚ a‰p `mK-ß-fnepw [mcmfw {Kmln-Iƒ Im-Wp-∂p.

ico-c-Øn-\-IØpw ]pd-Øp-ap-≠m-Ip∂ D±o-]-\-ßƒ°-\p-kr-X-ambn {]Xn-I-

cn-°m\pw ico-c{]-h¿Ø-\-ßsf GtIm-]n-∏n-°m\pw klm-bn-°p∂ Ie-

IfmWv \mUo-I-e-Iƒ F∂p \nßƒ ]Tn-®n-́ p-≠-t√m. CØ-c-Øn¬ B¥-cn-

Ihpw _mly-hp-amb am‰-ßƒ°-\p-k-cn®v imco-cnI{]Xn-I-c-W-ßsf cq]-

s∏-Sp-Øp-Ibpw Ah GtIm-]n-∏n-°pIbpw sNøpI F∂-XmWv \mUohy-h-

ÿ-bpsS [¿aw. akvXn-jvIw, kpjp-av\, \mUn-Iƒ, {Kmln-Iƒ F∂nh tN¿∂-

XmWv \mUohyh-ÿ.

\mUotImiw (Neuron)

\mUohy-h-ÿ-bpsS ASn-ÿm-\-L-S-I-amWv \mUotImiw AYhm \yqtdm¨.

as‰√m tImi-ß-sf-bpw t]mse \mUo-tIm-i-Øn\pw tImi-kvX-chpw tImi-

{Z-hyhpw a¿ahpap≠v. Nn{Xo-I-cWw (1.1) \nco-£n®v Hcp \mUotImi-Øns‚

apJy-̀ m-K-ßfpw Ah \n¿h-ln-°p∂ [¿aßfpw kqN-Iß-fpsS ASn-ÿm-\-

Øn¬ hni-I-e\w sNbvXv kb≥kv Ubdn-bn¬ Fgp-Xq.
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Poh-imkv{Xw ˛ X

jzm≥ tImiw

BIvtkm¨

aben≥ joØv

Nn{Xw 1.1  aben≥ joØv

sU≥ss{U‰v

$ sU≥t{Um-Wns‚
imJ-Iƒ.

$ sXm -́SpØ \yqtdm-Wn¬
\n∂v ktμ-i-ßƒ
kzoI-cn-°p∂ `mKw.

sU≥t{Um¨

$ tImi-i-co-c-Øn¬ \n∂pw ]pd-tØ
°v \o≠p-\n¬°p∂ `mKw.

$ sU≥ss{U-‰n¬ \n∂v Bth-K-
ßsf tImi-i-co-c-Øn¬ FØn-
°p-∂p.

kn\m-]v‰nIv t\m_v

$ BIvtkmssW‰n
s‚ A{K-̀ mKw

$ \mUobt{]jIw
{khn-°p-∂p.

tImi-i-cocw

BIvtkm-¨

$ tImii-co-c-Øn¬\n∂p≈ \ofw
IqSnb X¥p.

$ tImi-i-co-c -Øn¬\n∂v Bth-K-
ßsf ]pd-tØ°p kwh-ln-°p∂p.

BIvtkm-ssW‰v

$ BIvtkmWns‚ imJ-I-ƒ

$ Bth-K-ßƒ kn\m -] v‰nIv
t\m_n¬ FØn-°p-∂p.

Nn{Xo-I-cWw 1.1  \mUo-tIm-i-w Lb\bpw [¿Ωhpw

jzm≥ tImiw

$ BIvtkmWns\
hebw sNøp∂p.

kqN-Ißƒ

$ \mUo-tIm-i-Øns‚ apJy-̀ m-K-ßƒ.

$ \mUo-tIm-i-Øns‚ hnhn[ `mK-ß-fpsS {]tXy-I-Xbpw [¿a-hpw.

an° \mUo-tIm-i-ß-fp-sSbpw BIvtkm-Wp-Iƒ ab-en≥ F∂ sImgp∏p

\nd™ kvXc-Øm¬ Bh-c-Ww -sN-ø-s∏-́ n-cn-°p-∂p. CXmWv ab-en≥ joØv

(Myelin sheath). Nn{Xhpw (1.1) hnh-c-Whpw kqN-I-ß-fpsS ASn-ÿm-\-Øn¬

hni-I-e\w sNbvXv ab-en≥ joØn-s\-°p-dn®v \nK-a-\-ßƒ Fgp-Xq.

\mUn-I-ebpsS `mK-amb jzm≥ tImi-ßƒ BIvtkm-Wns\ Bh¿Øn®v

hebw sNøp-∂-Xn-eq-sS-bmWv ab-en≥ joØv cq]w sIm≈p-∂-Xv. ab-en≥

joØn\v Xnf-ßp∂ sh≈ \nd-am-Wp-≈-Xv.

BIvtkm-Wn\p t]mj-I LS-I-ßƒ, HmIvkn-P≥ XpS-ßn-bh \¬IpI,

Bth-K-ß-fpsS thKX h¿[n-∏n-°p-I, sshZypX C≥kp-te-‰-dmbn

h¿Øn-°p-I, _mly-£Xß-fn¬ \n∂v BIvtkm-Wns\ kwc-£n-

°pI F∂n-h-bmWv ab-en≥ joØns‚ {][m\ [¿a-ßƒ.

kqN-I-ßƒ

$ ab-en≥ joØns‚ cq]oI-c-Ww.

$ ab-en≥ joØns‚ [¿aßƒ.
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Poh-imkv{Xw ˛ X

Nn{Xw 1.2 c

Nn{Xw 1.2 a

Nn{Xw 1.2 b

D±o-]\w

akvXn-jvIØnepw kpjp-av\-bnepw ab-en≥ joØv D≈ \mUotImi-

ßƒ IqSp-X-embn ImW-s∏-Sp∂ `mKsØ ssh‰v am‰¿ (White matter)
F∂pw tImi-i-co-chpw ab-en≥ joØv C√mØ \mUotImi`mKßfpw

ImW-s∏-Sp∂ `mKsØ t{K am-‰¿ (Grey matter) F∂pw ]d-bp-∂p.

ktμ-i-ßƒ cq]-s∏-S¬

\mUohyhÿ \nb-{¥-Whpw GtIm-]-\hpw km[y-am-°p-∂Xv

\mUobktμ-i-ßƒ hgn-bm-Wv. \mUo-tIm-i-ØneqsS ktμ-i-

ßƒ k©-cn-°p-∂-sX-ß-s\-bmWv? NphsS \¬In-bn-cn-°p∂

Nn{Xßƒ (1.2 a, b, c) hnh-c-WØns‚bpw kqN-Iß-fpsSbpw

ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv \nK-a-\-ß-fn-se-Øq.

\mUn-I-fn-eqsS t{]jWw sNø-s∏-Sp∂ ktμ-i-ßfmWv Bth-

K-ßƒ. Bth-K-ßƒ k©-cn -°p-∂Xv sshZypX{]hm-l-

ambn´mWv. D±o-]-\-ßƒ, cq]m-¥cw {]m]n® \mUo-tIm-i-amb

{KmlnIfpsS πmkvam-kvX-c-Ønep≠m-°p∂ Nm¿Pv hyXn-bm-\-

amWv Bth-K-ß-fp-≠m-Im≥ Imc-W-am-Ip-∂Xv. Atbm-Wp-I-fpsS

hn\ym-k-Øn-ep-≠m-Ip∂ hyXymkw \mUotIm-i-Øns‚ πmkvam-

kvX-c-Øns‚ _mly-`m-KØv

t]mkn-‰ohv Nm¿Ppw B¥-c-̀ m-

KØv s\K‰ohv Nm¿Ppw \ne-

\n¿Øp∂p. (Nn{Xw 1.2 a).

D±o-]n-∏n-°-s∏-Sp-tºmƒ B

`mKsØ Atbm-Wp-I-fpsS k¥p-en-Xm-h-ÿbn¬ am‰w D≠m-Ip-∂-p. X¬^e-

ambn t]mkn-‰ohv Nm¿Pv πmkvamkvXc-Øn-\-IØpw s\K-‰ohv Nm¿Pv ]pd-Øp-

ambn amdp-∂p (Nn{Xw 1.2 b). Cu am‰w A[n-I-k-abw \o≠p\n¬°n-√. DS≥

Xs∂ ]q¿h-ÿnXn {]m]n-°p-∂p. F¶nepw BIvtkm¨ kvXc-Øn¬ ss\an-

jn-I-ambn D≠m-Ip∂ Cu Nm¿Pv hyXn-bm\w sXm -́SpØ `mKsØ DtØ-Pn-

∏n-°p-Ibpw B `mKØpw kam-\- coXn-bn-ep≈ -hyXn-bm-\-ßƒ kw -̀hn-°p-

∂Xn\v Imc-W-am-hp-Ibpw sNøpw. Cu {]{Inb XpS-cp-I- hgn ktμ-i-ßƒ

BIvtkm-Wn-eqsS {]h-ln-°p-∂p (Nn{Xw 1.2 c).

kqN-Ißƒ

$ D±o-]n∏n-°-s∏-SmØ Ah-ÿ-bn¬ πmkvam-kvX-c-Øn\v Ccph-i-Øp-ap≈

Nm¿Pp-Iƒ.

$ D±o-]\w \S-°p-tºmƒ πmkvam-kvX-c-Øn\v Ccph-i-Øp-ap≈ Nm¿Pp-I-

fpsS hn\ym-k-Øn-ep≠m-Ip∂ am‰w.
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Poh-imkv{Xw ˛ X

kn\m]vkvv

kn\m]v‰nIv t\m_v

kn\m]v‰vIv hnShv

sU≥ss{U‰v

\mUo-b-t{]-jIw

sshZypX BthKw sshZypX BthKw

Nn{Xo-I-cWw 1.2  kn\m]vkv

{Kmlo-tIm-i-ßfn¬ cq]-s∏-Sp∂ ktμ-i-ßƒ akvXn-jvI-Øn-se-Øp-Ibpw

akvXnjvIw AXns\ hni-I-e\w sNbvXv DNn-X-amb {]Xn-I-c-W-Øn\v

\n¿tZiw \¬Ip-Ibpw sNøp-∂p. CXv km[y-am-I-W-sa-¶n¬ Hcp \mUo-tIm-

i-Øn¬ cq]s∏-Sp∂ ktμ-i-ßƒ a‰p \mUo-tIm-iß-fn-te°pw _‘-s∏´

a‰p tImi-ß-fn-te°pw ssIam‰w sNø-s∏-tS-≠-Xp-≠v. CsX-ß-s\-bmWv

km[y-am-Ip-∂-Xv. NphsS sImSp-Ø Nn{Xo-I-c-Whpw (1.2) hnh-c-Whpw hni-

I-e\w sNbvXv Bth-K-ßƒ ssIam‰w sNø-s∏-Sp-∂-sX-ß-s\-sb∂v a\- n-

em-°q.

kn\m]vkv

c≠p \mUo-tIm-i-ßƒ XΩntem \mUo-tIm-ihpw t]io-tIm-i-hp-amtbm

\mUo-tIm-ihpw {KŸo-tIm-i-hp-amtbm _‘-s∏-Sp∂ `mKsØ

kn\m]vkv (Synapse) F∂p- ]-d-bp-∂p. Bth-K-ß-fpsS thKX, Zni

F∂nh {Iao-I-cn-°p-∂-Xn\v kn\m]vkv klm-bn-°p-∂p.

D±o-]-\-Øns‚ ^e-ambn cq]-s∏´ sshZyp-X Bth-K-ßƒ kn\m-]v‰nIv

t\m_n¬ FØp-tºmƒ AhnsS\n∂pw Nne cmk-h-kvXp-°ƒ D¬∏m-Zn-

∏n-°-s∏-Sp-∂p. Ch-bmWv \mUobt{]j-Ißƒ (Neurotransmitters). kn\m-

]v‰nIv hnS-hn-te°v {khn-°s∏Sp-∂ Cu \mUo-b-t{]-jIw sXm -́SpØ

sU≥ss{U-‰ns\ DtØ-Pn-∏n-°p-Ibpw ]pXnb sshZyp-Xm-th-K-ßƒ

krjvSn-°-s∏-Sp-Ibpw sNøp-∂p. Ak-ss‰¬sIm-fn≥ (Acetyl choline),
tUm]-man≥ (Dopamine) F∂nh \mUobt{]j-I-ßƒ°v DZm-l-c-W-

ßfmWv.
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\mUn-Ifpw {]tXy-I-X-Ifpw [¿aw

kwth-Z-\mUn (kwthZ\m-Uo-X-
¥p-°ƒ tN¿∂p-≠m-Ip∂p).

t{]c-I\mUn (t{]cI\m-Uo-
X¥p-°ƒ tN¿∂p-≠m-Ip∂p).

kΩn{i\mUn (kwthZ-\m-Uo-
X-¥p-°fpw t{]c-I-\m-Uo-X-¥p-
°fpw tN¿∂p-≠m-Ip∂p).

ico-c-Øns‚ hnhn-[ -`m-K-ß-fn¬\n∂p ktμ-i-ßƒ

akvXnjvIØn-te°pw kpjpav\bn-te°pw FØn-°p-∂p.

Xe-t®m-dv, kpjpav\ F∂n-h-bn¬\n∂p≈ ktμ-i-ßƒ

ico-c-Øns‚ hnhn-[- `m-K-ß-fnseØn-°p-∂p.

Xe-t®m-dv, kpjpav\ F∂n-h-bn-te°pw Xncn®pap≈ ktμ-

i-ß-fpsS hn\n-abw km[y-am-°p-∂p.

]´nI 1.1  \mUn-Ifpw Ah-bpsS [¿a-ßfpw

kqN-Iß-ƒ

$ kn\m-]vkv

$ \mUo-b-t{]-j-I-Øns‚ {]m[m-\yw.

$ kn\m-]vkn-eq-sS-bp≈ Bth-K-ß-fpsS t{]jWw.

ktμ-i-Zn-i-bv°-\p-k-cn®v \mUotIm-i-ßsf kwth-Z\m-Uo-tIm-i-sa∂pw t{]c-

I-\mUotImi-sa∂pw Xcw-Xn-cn-°mw. akvXn-jvIØn-te°pw kpjpav\bn-

te°pw ktμ-i-ßsf hln-°p-∂ \mUo-tIm-i-ß-fmWv kwthZ\mUo-tImi-

i-ßƒ. t{]cI\mUo-tIm-i-ßƒ akvXn-jvIØn¬\n∂pw kpjp-av\-

bn¬\n∂pw ktμißƒ hnhn[ Ah-b-h-ß-fn-te-s°-Øn-°p-∂p.

\mUn-Iƒ

BIvtkm-Wp-IfpsS (\mUoX-¥p-°ƒ) Iq´-

amWv \mUn-Iƒ. Ch tbm-P-I-Iebm¬ Bh-

cWw sNø-s∏-́ n-cn-°p-∂p (Nn{Xw 1.3).

\mUn-Isf Ah-bpsS [¿a-Øn-\-\p-k-cn®v Xcw-

Xn-cn-®n-cn-°p-∂p. ]´nI (1.1) hni-I-e\w sNbvXv

Ipdn∏v Xbm-dm°n kb≥kv Ub-dn -bn¬

tN¿°q.

BIvtkm¨

\mUn

tbmP-I-Ie

Nn{Xw 1.3

\mUn-bpsS tOZw

\mUo-hy-hÿ

\mUo-hy-h-ÿbv°v tI{μ-\m-Uo-hy-h-ÿ, s]cn-s^-d¬ \mUo-hy-hÿ

F∂nßs\ c≠p hn`m-K-ßfp≠v. Nn{Xw (1.4) \nco-£n°q. akvXn-jvIhpw

kpjpav\bpw tN¿∂-XmWv tI{μ-\m-Uohy-h-ÿ. 12 tPmUn intcm-\m-Un-

Ifpw 31 tPmUn kpjp-av\m\m-UnIfpw tN¿∂-XmWv s]cn-s^-d¬

\mUohyhÿ.
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intcm-\-mUn-Iƒ

(12 tPmUn)

kpjpav\m\mUnIƒ

(31 tPmUn)

kpjpav\

akvXnjvIw

Nn{Xw 1.4

\mUohn\ymkw

akvXnjvIw ̨  \mUohy-h-ÿ-bpsS tI{μw

\mUohy-h-ÿ-bn¬ G‰hpw IqSp -X¬

\yqtdm-Wp-Iƒ Dƒs°m-≈p∂ `mK-amWv

akvXn-jvIw. akvXn-jvI-Øns‚ kwc-£Ww

Fß-s\-sb-√m-am-sW∂v Nn{Xhpw (1.5) hnh-

c-Whpw kqN-Iß-fpsS ASn-ÿm-\-Øn¬

hni-I-e\w sNbvXv kb≥kv Ub-dn-bn¬

Fgp-Xq.

ImTn-\y-ta-dnb Xe-tbm-Sn (I]m-ew) \p-≈n¬ akvXnjvIw kwc-

£n-°-s∏-́ n-cn-°p-∂p. akvXn-jvIsØ s]mXn™v sa\n-RvPkv

(Meninges) F∂ aq∂p kvXc-]m-fn-Ifp≈ Bh-c-W-ap-≠v. sa\n-RvP-kns‚

B¥-c-]m-fn-Iƒ°n-S-bnepw akvXnjvI Ad-I-fnepw  skdn-t{_m-kvss]-\¬

{Zhw (Cerebrospinal fluid) \nd-™n-cn-°p-∂p. c‡-Øn¬\n∂v cq]-s∏-Sp∂

skdnt{_m-kvss]-\¬ {Zhw XncnsI c‡-Øn-te°v ]p\cmKn-cWw sNø-

s∏-Sp-∂p. akvXnjvI Ie-Iƒ°v t]mj-I-L-S-I-ßƒ, HmIvkn-P≥ F∂nh

\¬IpI, akvXn-jvIØn-\p-≈nse a¿±w {Iao-I-cn-°p-I, akvXnjvIsØ £X-

ß-fn¬\n∂p kwc-£n-°pI XpS-ßn-b-h-bmWv skdnt{_m-kvss]-\¬ {Zh-

Øns‚ [¿a-ßƒ.

kqN-Iß-ƒ

$ akvXn-jvI-Øns‚ kwc-£Ww.

$ akvXn-jvI-Øns‚ t]mj-Ww.

Nn{Xw 1.5

sa\n-RvPkvskdn-t{_m

kvss]\¬ {Zhw

Xe-tbmSv
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Xem-akv (Thalamus)
$ skdn-{_-Øn-\p -Xm-sg-bm-bn- Im-W-

s∏-Sp-∂p.

$ skdn-{_-Øn-te°pw skdn-{_-
Øn¬ \n∂p-ap≈ BthK ]p\-x{]-
k-cW tI{μw.

$ ico-c-Øns‚ hnhn[ `mK-ßfn¬
\n∂p≈ Bth-K-ßsf ]cn-tim-
[n®v {]m[m-\y-ap-≈-hsb skdn-{_-
Øn-te°v Ab-°p∂p.

sslt∏mXem-akv

(Hypothalamus)
$ Xem-a -kn\p sXm´p - Xmsg

ImWp∂ `mKw.

$ B¥-c-k-a-ÿnXn ]cn-]m-e\Øn\v
{][m-\ -]¶p hln-°p-∂p.

skdn-s_√w (Cerebellum)
$ akvXn-jvIØns‚ c≠m-asØ henb ̀ mKw.
$ skdn-{_-Øn\p ]n∂n¬ Xmsg c≠p Zf-ß-

fmbn ImWp-∂p.
$ Npfn-hp-Ifpw Nmep-Ifpap≠v.
$ t]io-{]-h¿Ø-\-ßsf GtIm-]n-∏n-®v icoc-

Xpe-\-\ne ]men-°p-∂p.

saUp√ Htªmw-tK‰

(Medulla oblongata)
$ skdn-{_Øn\p NphsS skdns_√

-tØm-Sp- tN¿∂p Zfim-Ir-Xn-bn¬
ImWp-∂p.

$ lrZ-b-kv]-μ\w, izmtkm-—zmkw
XpS-ßnb Ass\-—nI {]h¿Ø-\-
ßƒ \nb-{¥n-°p-∂p.

skdn{_w (Cerebrum)
$ akvXn-jvIØns‚ G‰hpw henb `mKw.

$ [mcmfw Npfn-hp-Ifpw aS-°p-Ifpw ImWp-∂p.

$ _mly-̀ mKamb tIm¿´Ivkn¬ t{K am-‰-d-pw
B¥-c`mK-amb saUp√bn¬ ssh‰v am-‰d-pw
ImWs∏Sp∂p

$ Nn¥, _p≤n, Hm¿a, `mh-\ F∂n-h-bpsS
tI{μw.

$ C{μnbm\p`hßƒ Dfhm°p∂p.

Nn{Xo-I-cWw 1.3  akvXn-jvI-Øns‚ LS\bpw [¿a-ßfpw

Poh¬{]h¿Ø-\-ß-sf-sb√mw \nb-{¥n-°p-Ibpw GtIm-]n-∏n-°p-I-bpw sNøp-

∂Xv akvXn-jvI-Øns‚ hnhn-[ -̀ m-K-ß-fm-Wv. akvXn-jvI-Øns‚ LS\ hni-

Zo-I-cn-°p∂ Nn{Xo-I-cWw (1.3) hni-I-e\w sNbvXv Hmtcm `mK-Øn-s‚bpw

{]tXyI-Xbpw [¿aßfpw ]´n-I-s∏-Sp-Øq.
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tUm¿k¬ dq v́

sh≥{S¬ dq v́

Nn{Xw 1.6 kpjpav\bpsS tOZw

sk≥{S¬ I\m¬

t{Kam-‰¿

ssh‰v am‰¿

ico-c-Øns‚

]pdw `mKw

kpjpav\

saUp√ Htªmw-tK-‰-bpsS XpS¿®-bmbn ImWp∂ `mK-

amWv kpjp-av\. Nn{Xhpw (1.6) hnh-c-Whpw kqN-I-ß-

fpsS ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv kpjp-av\-

sb-°p -dn®v \nK-a -\ -ßƒ cq]o -I-cn -® v kb≥kv

Ubdnbn¬ Fgp-Xq.

kpjpav\ \s´-√n-\p-≈n¬ kwc-£n-°-s∏-´n-cn-°p-∂p.

a-kvXn-jvIsØt∏mse kpjpav\bpw sa\nRvPkp

sIm≠v Bh-cWw sNbvXn-cn-°p-∂p. kpjp-av\-bpsS

_mly-̀ mKØv ssh‰v am-‰dpw B¥-c-̀ mKØv t{K am‰dpw

ImW-s∏-Sp∂p. kpjp-av\-bpsS D≈nse sk≥{S¬ I\m¬ F∂ Nmenepw

skdnt{_m-kvss]-\¬ {Z-h-ap-≠v.

kpjpav\ ico-c-Øns‚ hnhn-[ -̀ m-K-ß-fp-ambn _‘-s∏-́ n-cn-°p-∂Xv 31 tPmUn

kpjpav\m\m-Un-Iƒ hgn-bm-Wv. Hmtcm kpjpav\m\mUnbpw tUm¿k¬ dq v́,

sh≥{S¬ dq v́ F∂o imJ-Iƒ hgn kpjp-av\-bp-ambn _‘-s∏-́ n-cn-°p-∂p.

kwth-Z- Bth-K-ßƒ tUm¿k¬ dq´n-eqsS kpjpav\bn¬ {]th-in-°p-∂p.

t{]cI Bth-K-ßƒ kpjpav\bn¬\n∂pw ]pd-tØ°v t]mIp-∂Xv sh≥{S¬

dq v́ hgnbmWv. ico-c-Øns‚ hnhn[ ̀ mK-ß-fn¬\n∂p≈ Bth-K-ßsf akvXn-

jvI-Øn-te°v kwh-l\w sNøp-∂Xv kpjpav\ hgn-bm-Wv. \SØw, Hm´w

XpS-ßnb {]h¿Ø-\-ß-fnse {ZpX-K-Xn-bn-ep≈ Bh¿Ø\Ne\w GtIm-

]n-∏n-°p-∂Xpw kpjpav\-bm-Wv.

kqN-Ißƒ

$ kpjpav\ Fßs\ kwc£n°-s∏-́ n-cn-°p∂p?

$ tUm¿k¬ dq v́, sh≥{S¬ dq v́ F∂nh Fßs\ hyXym-k-s∏-́ n-cn-°p∂p?

$ kpjp-av\-bpsS apJy [¿aßƒ.

\s -́√n-\p-≈nse kpjp-av\-

\h-Pm-X-in-ip-hns‚ kpjpav\ \s -́

√ns‚ Xmsg A{Kw hsc \o≠p-In-

S-°p-∂p. F∂m¬ apXn¿∂-h-cp-tSXv

\s -́√ns‚ a[y-̀ mKw hsc am{Xsa

D≈q. ImcWw, \s -́√p- h-f-cp-∂-Xn-

\-\p-kr-X-ambn kpjpav\ hf-cp-

∂n√. kpjpav\bpsS tijn® ̀ mKw

\mUn-I-fpsS Iq -́ambn ImWp-∂p.
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C‚¿\yq-tdm¨

kwth-Z-\m-Un-sbbpw t{]cI\mUn-sbbpw
_‘n-∏n-°p∂ \mUotImiw. kwthZ
Bth-K-ßƒ°-\p-kr-X-ambn thKØn-ep≈
{]Xn-I-cW \n¿tZ-i-ßƒ cq]-s∏-Sp-Øp-∂p.

t{]c-I-\mUn

kpjp - a v\ -b n¬

\n∂p≈ \n¿tZiw

_‘-s∏´ t]in-

bn-te°p sIm≠p

t]mIp-∂p.

kwth-Z-\mUn

Bth-K-ßsf
kpjp-av\-bn-te-
s°-Øn-°p∂p.

{Kmln

Bth-K-ßƒ
cq]-s∏-Sp-
Øp∂p.

_‘-s∏´

t]in

t]in-IfpsS

{]h¿Ø\-

Øm¬ ssI

]n≥h-en-°p-∂p.
Nn{XoIcWw 1.4

dn v̂fIvkv {]h¿Ø-\-Ønse Bth-K-ß-fpsS k©m-c-]mX

D±o-]\w

Nn{X-ßƒ \nco-£n-®-t√m. CØcw {]Xn-I-c-W-ßƒ \nßƒ°pw ]cn-Nn-X-

am-W-t√m. Cu {]Xn-I-c-W-ßƒ t_m[-]q¿h-a√ kw -̀hn-°p-∂Xv. CXp-t]mse

\ΩpsS C—m-\p-k-c-W-a-√msX, D±o-]-\-ßƒ°-\p-k-cn®v BI-kvan-I-ambn \S-

°p∂ {]Xn-I-c-W-ß-fmWv dn v̂fIvkv {]h¿Ø-\-ßƒ (Reflex actions).

\ΩpsS ico-c-Øn¬ F{]ImcamWv dn^vfIvkv {]h¿Ø\w \S°p∂Xv?

NphsS sImSp-Ø -Nn-{Xo-I-c-Whpw (1.4) hnh-c-Whpw hni-I-e\w sNbvXv

v̂tfmNm¿ v́ ]q¿Øn-bm-°q.
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D±o-]\w

dn v̂fIvkv {]h¿Ø-\-Ønse Bth-K-ß-fpsS k©m-c-]m-X-bmWv dn v̂fIvkv

B¿Iv (Reflex arc). {][m\ambpw kpjva\bmWv dn v̂fIvkv {]h¿Ø\Øns‚

tI{μambn h¿Øn°p∂Xv. F∂m¬ F√m dn v̂fIvkpw kpjpav\bpsS \nb-

{¥-W-Øn-e-√. IÆn¬ s]s´∂v {]Imiw ]Xn-°p-tºm-tgm GsX-¶nepw

hkvXp-°ƒ IÆn-\p-t\sc hcp-tºmtgm \mw IÆp-Nn-Ωm-dnt√? CXpw Hcp

dn v̂f-Ivkv {]h¿Ø\w Xs∂-bm-Wv.  skdn-{_-Øns‚ \nb-{¥WØnep≈

CØcw dn v̂fIvkmWv skdn-{_¬ dn v̂fIvkv (Cerebral reflex).

\nß-fp-sS Pohn-X-Øn¬ s]s´-∂v `btam k¶-Stam Hs°- A\p-`-h-s∏-´

[mcmfw kμ¿ -̀ßƒ D≠m-bn-́ n-t√. AØ-c-Ønep≈ GsX-¶nepw A\p-̀ -h-

ßƒ Fgp-Xq.

$ \S-°p-tºmƒ s]s´∂v ]mºns\ I≠Xv.

$

$

CØcw ASn-b-¥c kml-N-cy-ß-fn¬ D-≠m-Ip∂ imco-cnIam‰-ßƒ Fs¥-

√m-amWv? ]´nIbn¬ (1.2) FgpX-q.

ASn-b-¥c kml-N-cy-Øn¬ km[m-cW\ne-bn-te°v

lrZ-b-an-Sn∏v IqSp∂p.

izmtkm-Ozmk \nc°v Ipd-bp-∂p.

]´nI 1.2

t_m[-X-e-Øn\p shfn-bn¬ \S-°p∂ CØcw {]h¿Ø-\-ßsf \nb-{¥n-

°p-∂Xv s]cn-s -̂d¬ \mUo-hy-h-ÿ-bpsS `mK-amb kzX-{¥-\m-Uohy-h-ÿ-

bm-Wv. Cu [¿aw \n¿h-ln-°p-∂-Xn\v A¥x{kmho-hy-h-ÿbpw \mUo-hy-h-

ÿ-tbmSp tN¿∂p {]h¿Øn-°p-∂p-≠v. knw]-sX-‰nIv hyh-ÿbpw ]mcm-

knw -] -sX-‰nIv hyh-ÿbpw tN¿∂-XmWv kzX{¥-\mUohyh-ÿ.

ASnb¥ckml-N-cy-ß-fn¬ knw]-X‰nIv hyh-ÿbpw ]mcm-knw-]-X-‰nIv hyh-

ÿbpw  {]h¿Øn-°p-∂-sX-ß-s\-sb∂p Nn{Xo-I-c-W-Øns‚ (1.5) klm-b-

tØmsS hni-I-e\w sNbvXv ]´nI (1.3) ]q¿Øn-bm-°p-I.
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Nn{XoIcWw 1.5 knw]-X-‰nIv˛]mcm-knw-]-X‰nIv hyh-ÿ-IfpsS {]h¿Ø\w

knw]-X-‰nIv hyhÿ ]mcm-knw-]-X-‰nIv hyhÿ

IÆnse ]yq]nƒ
hnI-kn-°p∂p.

Dan-\o¿ D¬∏m-Z\w
Ipd-bp-∂p.

izmk-\mfw
hnI-kn-°p∂p.

lrZ-b-an-Sn∏v
IqSp∂p.

Bam-ib
{]h¿Ø-\-ßƒ
aμo-̀ -hn-°p∂p.

ss•s°m-Ps\
•qt°m-km-°p-∂p.

IpS-ense
s]cn-Ãmƒknkv
aμo-̀ -hn-°p-∂p.

aq{Xm-ibw
Npcp-ßp-∂p.tlm¿tam¨

D¬∏m-Z\w
IqSp-∂p.

IÆnse ]yq]nƒ
Npcp-ßp∂p

Dan-\o¿ D¬∏m-Z\w
IqSp∂p.

izmk-\mfw
kt¶mNn-°p∂p.

lrZ-b-an-Sn∏v km[m-
cW \ne-bn-em-Ip∂p.

Bam-ib
{]h¿Ø-\-ßƒ
km[m-cW
\ne-bn-emIp-∂p.

•qt°m-kns\
ss•s°m-P\m°n
am‰p∂p.

IpS-ense s]cn-Ãm
ƒknkv km[m-cW
\ne-bn-emIp-∂p.

aq{Xm-ibw
]q¿ΔÿnXn

{]m]n-°p∂p.

tlm¿tam¨
D¬∏m-Z\w
Ipd-bp∂p.

Ah-bhw knw]-X-‰nIv hyhÿ      ]mcm-knw-]-X-‰nIv hyhÿ

IÆv

Dan-\o¿{KŸn

izmk-tImiw

lrZbw

Bam-ibw

Icƒ

IpS¬

aq{Xm-ibw

]´nI 1.3  ASn-b¥c kml-N-cy-ß-fnse imco-cnI am‰-ßƒ
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e£WwtcmKw ImcWw

tIh-e- Hm¿a-Iƒ t]mepw C√m-Xm-hpI. Iq´p-

Imscbpw _‘p-°sfbpw Xncn-®-dn-bm≥ Ign-

bm-sX- h-cp-I, Zn\-N-cy-Iƒ t]mepw sNøm≥

I-gn-bm-sX -hcp-I.

ico-c-Xp-e-\-\ne \jvS-s∏-Sp-I, t]in-I-fpsS

{Ia-c-ln-X-amb Ne-\w, ico-c-Øn\v hnd-b¬,

hmbn¬\n∂v Dan-\o¿ Hgp-Ip-I.

XpS-sc-Øp-S-sc-bp≈ t]io-k-t¶m-Nw aqe-

ap≈ k∂n, hmbn¬\n∂p \pcbpw ]Xbpw

hcpI, ]√v ISn-®p-]n-Sn-°p-I, XpS¿∂v tcmKn

At_m-[m-h-ÿ-bn-em-Ip-∂p.

A¬jn-tagvkv

]m¿°n≥k¨kv

A]-kvamcw

akvXn-jvIØnse \mUoI-e-I-

fn¬ Ate-b-amb Hcp-Xcw

t{]m´o≥ ASn™pIqSp-∂p.

\yqtdm-Wp-I-ƒ \in-°p-∂p.

akvXn-jvI-Ønse {]tXyI

Kmw•n-tbm-Wp-I-fpsS \miw.

Xe-t®m-dn¬ tUm]m-an≥ F∂

\mUobt{]j-I-Øns‚ D¬∏m-

Z\w Ipd-bp-∂p.

Xe-t®m-dn¬ XpS¿®-bmbn {Ia-

c-ln-X-amb sshZyp-X-{]-hm-l-

ap-≠m-Ip-∂p.

]´nI 1.4  \mUo-hy-h-ÿsb _m[n-°p∂ Nne- tcm-K-ßƒ

Xmfm-fl-I-amb imco-cnI {]h¿Ø-\-ßƒ°v ASn-ÿm\w Btcm-Ky-]q¿W-

amb \mUohyhÿbmWv. Cu hyh-ÿbv°v kw -̀hn-°p∂ sNdnb XI-cm-dp-

t]mepw imco-cnI{]h¿Ø-\-ßsf _m[n-°mw. NphsS tN¿Øn-cn-°p∂ ]´nI

(1.4) hni-I-e\w sNbvXpw IqSp-X¬ hnh-c-ßƒ tiJ-cn®pw \mUo-hy-h-ÿsb

_m[n-°p∂ tcmK-ß-sf-°p-dn®v  ¢mkn¬ skan-\m¿ kwL-Sn-∏n-°q. CØ-c-

Øn-ep≈ tcmKw _m[n-®-h-tcm-Sp≈ kao-]\w F¥m-bn-cn-°-Ww. N¿® sNøq.

hnhn[ D±o-]-\-ß-sf A\p-̀ -h-th-Zy-am-°p-∂-Xn\pw Ah-tbmSv {]Xn-I-cn-°p-

∂-Xn\pw \sΩ klm-bn-°p-∂Xv \mUo-hy-h-ÿbmWv. B¥-cn-I, _mly

]cn-ÿn-Xnbn¬ D≠m-Ip∂ am‰-ßƒ Xncn-®-dn-bm\pw DNn-X-ambn {]Xn-I-cn-

°m\pw CXp-hgn \ap°p km[n-°p-∂p. Pohn-I-fn¬ hnhn[ Ah-b-h-hy-h-ÿ-

I-fpsS \nb-{¥-Whpw GtIm-]-\hpw km[y-am-°p-∂Xv \mUo-hy-h-ÿ-bpsSbpw

A¥{kmho-hy-h-ÿ-bp-sSbpw kwtbm-PnX {]h¿Ø-\-ØmemWv. Cu Ah-

bh hyh-ÿ-I-fpsS BtcmKy kwc-£-W-Øn\v \mw {]tXyIw {i≤n-t°-

≠-Xt√?

$ {Kmln, D±o-]-\w, {]Xn-I-cWw F∂nh Xncn®dn™v hni-Zo-I-cn°p-∂p.

$ \mUohyh-ÿ-bpsS ASn-ÿm\w \yqtdm¨ AYhm \mUo-tIm-i-am-

sW∂v Xncn-®-dn™v Ah-bpsS LS-\, [¿aw F∂nh hni-Zo-I-cn-°p∂p.

$ kn\m]vkv F¥m-sW∂pw \mUn-I-fn-eqsS Bth-K-ß-fpsS k©mcw

Fßs\-bm-sW∂pw hni-I-e\w sNbvXv Ah-X-cn-∏n-°p-∂p.
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$ tI{μ-\mUohyh-ÿbpsS apJy-̀ m-K-ßfpw Ah \n¿h-ln-°p∂ [¿a-

ßfpw Xncn-®-dn™v hni-Zo-I-cn-°p-∂p.

$ dn v̂fIvkv {]h¿Ø-\-Ønse apJy-L-S-I-ßƒ GsX∂p a\- n-em°n

dn v̂fIvkv {]h¿Ø\w Nn{Xo-I-cn-°p∂p.

$ s]cn-s -̂d¬ \mUo-hy-h-ÿ-bpsS ̀ mK-ßƒ, [¿aw F∂nh Xncn-®-dn™v

hni-Zo-I-cn-°p-∂p.

$ knw]-X-‰nIv̨ ]m-cm-knw-]-X-‰nIv hyh-ÿ-bpsS {]h¿Ø-\-ßƒ Xncn-®-

dn™v [¿a-ßƒ hni-Zo-I-cn-°p-∂p.

$ \mUohy-h-ÿsb _m[n-°p∂ tcmK-ßsf°pdn®v hni-Zo-I-cn-°p-∂p.

1. ico-c-Xp-e-\-\ne ]men-°m≥ klm-bn-°p∂ akvXnjvI `mKw.

a) skdn{_w b) skdn-s_√w

c) saUp√ Htªmw-tK‰ d) Xem-akv

2. _‘w Xncn-®-dn™v ]qcn-∏n-°pI.

Xet®mdn¬ {IaclnXamb sshZypX{]hmlw : A]kvamcw

sUm]mans‚ D¬∏mZ\°pdhv  : ..................

3. NphsS \¬In-bn-cn-°p∂ kml-Ncyßƒ hni-I-e\w sNbvXv tNmZy-

ßƒ°v DØcw Is≠-Øp-I.

$ Imen¬ Adn-bmsX ap≈p Xd-®p.

$ Im¬ ]n≥h-en®p.

$ ap≈v Imen¬\n∂p kmh-[m\w FSp-Øp-am-‰n.

a) D±o]-\-ßfpw {]Xn-I-c-W-ßfpw Fgp-Xp-I.

b) t_m[]q¿hw \S∂ {]Xn-I-c-Ww.

c) thZ\ A\p-̀ -h-s∏-́ -Xn\p tij-amtWm Im¬ ]n≥h-en-®-Xv? GXp

{]h¿Ø-\-amWv Ahn-sS -\-S-∂Xv? Bth-K-ßƒ IS-∂p-t]mb

`mK-ßƒ Dƒs∏-SpØn Nn{Xo-I-cWw Xbm-dm-°p-I.

$ DNnXamb ]mgvhkvXp-°ƒ sIm≠v a\p-jy- a-kvXn-jvI-Øns‚ amXrI

\n¿an®v ¢mkn¬ {]Z¿in-∏n-°p-I.

$ \mUohy-h-ÿsb _m[n-°p∂ tcmK-ß-sf-∏‰n IqSp-X¬ hnh-c-ti-J-

cWw \SØn Hcp ]Xn∏v Xbm-dm-°p-I.



Fs¥¥v hnkva-b-ß-fmWv \ap-°p-Np-

‰pw! F{X-sb{X ImgvN-Iƒ, F{X-sb-{X-

i-_vZ-ßƒ, Fs¥√mw K‘-ßƒ, sImXn-

∏n-°p∂ cpNn-Iƒ! \sΩ sXm´pw Xtem-

Snbpw kt¥mjn∏n-°p-Ibpw Akz-ÿ-s∏-

Sp -Øp -Ibpw sNøp -∂-

Fs¥√mw! Chsb \ΩpsS

t_m[afi-e-Øn-te°v B\-

bn-°p∂ ico-c-Ønse Ihm-

S-ß-fmW-t√m C{μn-b-ßƒ.

Np‰p-]m-Sp-I-fn¬ \S-°p∂ Hmtcm am‰-hpw Xncn-®-dn™v

DNn-X-ambn {]Xn-I-cn-°pI F∂Xv Poh-Pm-e-ß-fpsS \ne-

\n¬∏n\v AXy-¥m-t]-£n-X-am-Wv.

D±o-]-\-ßsf kzoI-cn-°m≥ ⁄mt\-{μn-b-ßsf klm-bn-°p-∂Xv Ah-bnse

{Kmln-I-fm-Wv. ⁄mt\-{μn-b-ß-fnse hnhn[ {Kmln-Ifpw Ah kzoI-cn-°p∂

D±o-]-\-ßfpw FgpXnt\m°q.

$ IÆv {]Imi{Kmln-Iƒ {]Imiw

$ sNhn ...................... ......................

$ \m°v ...................... ......................

$ aq°v ...................... ......................

$ Xz°v ...................... ......................

{Kmln-Iƒ kzoI-cn-°p∂ D±o-]-\-ßƒ Bth-K-ß-fmbn akvXn-jvIØn¬

FØp-tºm-gm-Wt√m \ap°v A\p-̀ -h-ßƒ D≠m-Ip-∂-Xv ̨  Zriym-\p-̀ -hw, {ihym-

\p-̀ hw XpS-ßn-bh.
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IÆv

C{μn-bm-\p-̀ -h-ß-fpsS F¨]Xp iX-am-\hpw {]Zm\w sNøp-∂Xv IÆp-I-

fmWv. IÆp-Iƒ Fß-s\-sb√mamWv kwc-£n-°-s∏-´n-cn-°p-∂Xv F∂p

t\m°mw.

$ t\{X-tIm-Scw : Xe-tbm-´nbnse IpgnIƒ

$ _mly I¨t]in-Iƒ : IÆp-Isf t\{XtIm-S-c-Øn¬ Dd-∏n®p

\n¿Øp∂p.

$ ]p-cnIw : ....................................

$ I¨]o-en-Iƒ : ....................................

$ I¨t]m-f-Iƒ : ....................................

$ I¨PMvss‰h : D¬∏m-Zn -∏n -°p∂ t«jvaw t\{X-tKm-

fØns‚ ap≥`mKw hc≠v t]mImsX kwc-

£n-°p-∂p.

$ IÆp-\o¿ : IÆns‚ ap≥`mKsØ hrØn-bm-°p-Ibpw

\\-hp-≈-Xm°n \n¿Øp-Ibpw sNøp-∂p.

IÆp-\o -cn -e -S -ßnb ssetkmsskw

(Lysozyme) F∂ F≥sskw tcmKm-Wp-

°sf \in-∏n-°p-∂p.

ImgvN km[y-am-°m≥ IÆns‚ LS\ F{X-am{Xw A\p-tbm-Py-am-bn-cn°pw?

Nn{Xhpw (2.1) XpS¿∂p≈ Nn{Xo-I-cWhpw (2.1) \nco-£n-°q. kqN-Ißƒ°\p-

k-cn®v N¿®-sNbvXv \nK-a-\-ßƒ kb≥kv Ub-dn-bn¬ FgpXq.

c‡-°p-g-ep-Iƒ

A‘-_nμp
hn{Sn-bkv Ad

AIzkv Ad

]yq]nƒ

sFdnkv

tIm¿Wnb

kv\mbp-°ƒ

koen-bdn t]in-Iƒ

ZrV-]-Sew c‡-]-Sew

sd‰n\

Nn{Xw 2.1 IÆns‚ LS\

I¨PMvss‰h

]oX-_nμp

t\{X-\mUn

se≥kv



23

Poh-imkv{Xw ˛ X

Zr-V-]-S-e-Øns‚ ap≥`m-K-Øp-≈ kpXm-cy-hpw apt∂m´p X≈n-b-Xp-amb `mKw.

{]Imic-ivan-Isf IÆnte°p {]th-in-∏n-°p-∂p.
tIm¿Wnb
(Cornea)

tIm¿Wn-b-bpsS ]n≥`m-K-Ømbn ImWp∂ c‡-]-S-e-Øns‚ `mKw. saem-\n≥

F∂ h¿W-h-kvXp-hns‚ km∂n[yw Ccp≠ -\ndw \¬Ip-∂p.
sFdnkv

(Iris)

sFdn-kns‚ a[y-̀ m-K-Øp≈ kpjn-cw. {]ImiXo{h-X-bv°-\p-k-cn®v CXns‚ hep∏w

{Iao-I-cn-°-s∏-Sp-∂p.
]yq]nƒ
(Pupil)

Cem-kvXn-I-X-bp≈ kpXm-cy-amb tIm¨shIvkv se≥kv. kv\mbp-°ƒ hgn koenbdn

-t]-in-I-fp-ambn _‘n-®ncn°p-∂p.
se≥kv
(Lens)

se≥kns\ Np‰n-bp≈ hrØm-Ir-Xn-bn-ep≈ t]in-Iƒ. Ch-bpsS kt¶m-Nhpw

hn{iamhÿ {]m]n-°epw se≥kns‚ h{IX {Iao-I-cn--°p-∂p.
koen-b-dn-t]-in-Iƒ
(Ciliary muscles)

sd‰n-\-bn¬ {]Im-i{Kmlo-tIm-i-ßƒ IqSp-X-embn ImW-s∏-Sp∂ `mKw.

{]Xn_nw_Øn\v G‰hpw sXfn-a-bp-≈Xv Chn-sS-bm-Wv.
]oX-_nμp

(Yellow spot)

sd‰n-\-bn¬ \n∂v t\{X-\mUn Bcw-̀ n-°p∂ `mKw. ChnsS {]Imi{KmlotImi-

ßƒ C√.
A‘_nμp
(Blind spot)

{]Im-i-{KmlotImi-ß-fn¬ \n∂p≈ Bth-K-ßƒ akvXnjvI-Ønse ImgvN-bpsS

tI{μ-Øn-te°p sIm≠p-t]m-Ip-∂p.
t\{X-\mUn

(Optic nerve)

Nn{Xo-I-cWw 2.1 IÆv ˛ `mK-ßfpw [¿a-ßfpw

Zr-V-]-S-e-Øn¬ tIm¿Wnb Hgn-sI-bp≈ `mKsØ Bh-cWw sNbvXv kwc-£n-

°p∂ kvXcw.
I¨PMvss‰h
(Conjunctiva)

IÆnse ]mfn-Iƒ

IÆn\v ZrV-X -\¬Ip∂

_mly]mfn. tbmP-I-I-e-bm¬

\n¿an-Xw.

[mcmfw

c‡-°p-g-ep-Iƒ

ImW-s∏Sp∂ a[y]mfn.

{]Im-i-{Km-ln-Iƒ ImW-s∏-Sp∂

B¥c]mfn.

ZrV-]-Sew (Sclera) c‡-]-Sew (Choroid) sd‰n\ (Retina)

se≥kn\pw sd‰n-\bv°pw CS-bn-

ep≈ hn{Sn-bkv Ad-bn¬ (Vitreous
chamber) \nd-™n-cn-°p∂ sP√n

t]mep≈ {Zhw. IÆns‚ BIrXn

\ne-\n¿Øm≥ klmbn°p∂p.

IÆnse {Zhßƒ

AIz-kv {Zhw (Aqueous humor) hn{Sn-b-kv {Zhw (Vitreous humor)

tIm¿Wn-b°pw se≥kn\pw CS-bnep≈ AIzkv

Ad-bn¬ (Aqueous chamber) \nd-™n-cn°p∂ {Zh-w.

c‡-Øn¬\n∂v cq]w-sIm≈p∂p. c‡-Øn-te°v

]p\-cm-Kn-cWw sNøs∏Sp∂p. IÆnse Ie-Iƒ°v

t]mjWw \¬Ip-∂p.
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tdUn-b¬ t]inbpw
(Pupillary dilator) he-b-t]-inbpw

(Pupillary constrictor)
sFdn-knse he-b-t]-in-bp-sSbpw tdUn-b¬ t]in-

bp-sSbpw {]XnZzμ{]h¿Ø-\-Øn-eq-sS-bmWv

]yq]n-fns‚ hep∏w {Iao-I-cn-°p-∂-Xv. Xo{h-{]-Im-

i-Øn¬ he-b-t]-in-Iƒ kt¶m-Nn-°p-tºmƒ

]yq]nƒ Npcp-ßp-∂p. aßnb {]Im-i-Øn¬ tdUn-

b¬ t]in-Iƒ kt¶m-Nn-°ptºmƒ ]yq]nƒ hnI-

kn-°p-∂p. knw]X‰nIv hyh-ÿ-bpsS {]h¿Ø-

\-^-e-ambpw CXp \S-°p-∂p-≠v. ]yq]nfns‚

hep∏w {Iao-I-cn-°-s∏-Sp-∂Xv Hcp dn^vfIvkv

{]h¿Ø-\-am-Wv.

kqN-Ißƒ

$ IÆnse ]mfn-Iƒ.

$ IÆnse {Zh-ßfpw Ah-bpsS [¿a-ß-fpw.

$ {]Im-i-{Km-ln-Iƒ ImW-s∏-Sp∂ `mKw.

$ IÆn¬\n∂v Bth-K-ßƒ akvXn-jvI-Øn¬ FØm-\p≈ kwhn-[m\w.

$ IÆnse tImi-ß-fpsS t]mjWw.

IÆnse {]Imi{Iao-I-cWw

tIm¿Wn-b-bn-eqsS IS-°p∂ {]Imiw sFdn-kns‚ a[y-̀ m-K-Øp≈ ]yq]nƒ

F∂ kpjn-c-Øn-eqsSbmWv se≥kn-¬ ]Xn-°p-∂Xv. Xo{h-{]-Imiw D≈n-

te°v IS-°m-Xn-cn-°m≥ IÆn-ep≈ {Iao-I-cWw F¥mWv? sFdnknse

t]iokwhn-[m-\-Øns‚ {]h¿Ø-\-Øm¬ ]yq]n-fns‚ hep∏w {Iao-I-cn-°m≥

Ign-bp-∂p. Aßs\ -{]Imi Xo{h-X-bv°-\p-krX-ambn se≥kn-te-°p≈ {]Im-

i-Øns‚ Afhv \nb-{¥n-°s∏-Sp-∂p. Nn{Xw (2.2) \nco£n°q.

hkvXphn¬ \n∂pw {]Xn-̂ -en®p hcp∂

{]Imi-c-ivan-Iƒ sd‰n-\-bn-¬ t^m°kv

sNøp∂Xn\v tIm¿Wn -bbp -sSbpw

se≥kn-s‚bpw h{IX klm-bn-°p-∂p.

Nn{X-w (2.1) \nco-£n-®p-ht√m?

tIm¨shIvkv se≥kv BWt√m \ΩpsS

IÆn-ep-≈Xv?

CØcw se≥kn-eqsS cq]-s∏-Sp∂ {]Xn-

_nw-_-Øns‚ {]tXy-I-X-Iƒ Fs¥-

√mamWv? enÃvsN-øq.

$

$

$

Nn{Xw 2.2  IÆnse {]Imi{Iao-I-cWw

aßnb {]Im-i-Øn¬

]yq]nƒ hnI-kn-®n-cn-°p∂p

Xo{h{]Im-i-Øn¬

]yq]nƒ kt¶m-Nn-®n-cn-°p∂p
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\ap°v ASp-Øp≈ hkvXp-hn-s\bpw AI-se-bp≈ hkvXp-hn-s\bpw hy‡-

ambn ImWm≥ Ign-bp-∂p-≠-t√m. IÆn¬\n∂pw hkvXp-°-fpsS AI-e-Øn-

\-\p-k-cn®v se≥kns‚ t^m°¬ Zqcw {Iao-I-cn-°m≥ Ign-bp-∂-Xm-Wv CXn\p

Imc-Ww. km[m-cW se≥kp-I-fn¬ t^m°¬ Zqcw ÿncamWt√m?

{]Xn_nw_w hy‡ambn In´p∂Xn\v {Iao-I-cn-°m≥ se≥kns‚tbm kv{Io\n-

s‚tbm ÿm\w amt‰-≠-Xp-s≠∂v \nßƒ°-dn-bm-a-t√m. F∂m¬ se≥kns‚

t^m°¬ Zqcw {Iao-I-cn-°m≥ Ignbpsa∂-XmWv IÆns‚ {]tXy-IX. CXv

hy‡-am-°p∂ Nn{Xhpw (2.3) ]´n-Ibpw (2.1) hni-I-e\w sNøq. \nK-a-\-

ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xq.

ASp-Øp≈ hkvXp-hns\ AI-sebp≈ hkvXp-hns\

t\m°p-tºmƒ t\m°p-tºmƒ

koen-b-dn-t]-in-Iƒ koen-b-dn-t]-in-Iƒ

kt¶m-Nn-°p-∂p. hn{i-am-h-ÿ-bn-em-Ip-∂p.

kv\mbp-°ƒ Ab-bp∂p. kv\mbp-°ƒ hen-bp∂p.

se≥kns‚ h{IX IqSp∂p. se≥kns‚ h{IX Ipd-bp-∂p.

t^m°¬ Zqcw Ipd-bp∂p. t^m°¬ Zqcw IqSp∂p.

]´nI 2.1

IÆn¬\n∂p hkvXp-hn-te-°p≈ AI-e-Øn-\-\p-k-cn®v se≥kns‚ h{I-X-

bn¬ am‰w hcp-Øn-s°m≠v t^m°¬ Zqcw {Iao-I-cn-°m-\p≈ IÆns‚ Ign-

hns\ ka-RvP-\-£-aX (Power of Accomodation) F∂p ]d-bp∂p.

se≥kv

koen-bdn t]in-Iƒ

AI-se-bp≈ hkvXp-hns\

t\m°p-tºmƒ

Nn{Xw 2.3 IÆns‚ ka-RvP\£aX

ASpØp≈ hkvXp-hns\

t\m°p-tºmƒse≥kv

kv\mbp-°ƒ

koen-bdn t]in-Iƒ

kv\mbp-°ƒ
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sd‰n\

{]Imi{Kmln-Iƒ

Nn{Xw 2.4 {]Imi{Kmln-Iƒ

Nn{Xw 2.5  tdmUptIm-i-ßfpw tIm¨tImi-ßfpw

tdmUvtImiw tIm¨tImiw

IÆnse {]Imi{Kmln-Iƒ

sd‰n-\-bn¬ ]Xn-°p∂ {]Imiw AXn-

ep≈ {]Im-i-{Km-lo-tIm-i-ßsf D±o-]n-

∏n-°p-∂p. CXp-h-gn-bmWv IÆn¬ Bth-

K-ßƒ D≠m-Ip-∂-Xv. IÆnse {]Imi

{Kmlo-tIm-i-ß-fmWv tIm¨tIm-i-

ßfpw(Cones)tdmUptIm-i-ßfpw(Rods).
tIm¨tIm-i-ß-sf-°mƒ tdmUptIm-i-ß-

fmWv FÆ-Øn¬ IqSp-Xep≈-Xv.

Nn{X-Øn¬ (5.5) {]Im-i-{KmlotImi-ß-fpsS BIr-Xnbpw t]cp-am-bp≈

_‘w \nco-£n-°q.

tdmUptIm-i-ß-fn¬ sdmtUm-]vkn≥ (Rhodopsin) F∂ ImgvNm-h¿WIw (Visual
pigment) D≠v. CXv Hm]vkn≥ (Opsin) F∂ t{]m´o-\pw hn‰m-an≥ A bn¬\n∂v

D≠m-hp-∂ sd‰n-\m¬ (Retinal) F∂ ]Zm¿Yhpw tN¿∂m-Wp-≠m-Ip-∂-Xv.

{]Imi kwth-Z-\-£-aX IqSnb tdmUptIm-i-ßƒ aßnb {]Im-i-Øn¬

t]mepw D±o-]n-°s∏Sp-∂-Xn-\m¬ hkvXp-°sf aßnb shfn-®-Øn¬ ImWm≥

klm-bn-°p-∂p. Chbv°v \nd-ßƒ Xncn-®-dn-bm-\p≈ Ign-hn-√.

tIm¨tIm-i-ß-fn¬ AS-ßn-bn-cn-°p∂Xv t^mt´m-]vkn≥ (Photopsin) F∂

h¿W-h-kvXp-hmWv. CXns\ Ab-tUm-]vkn≥ (Iodopsin) F∂pw hnfn-°m-dp≠v.

tdmtUm]vkns\ t]mse CXpw Hm]vkn-≥, sd‰n-\m¬ F∂o LS-I-ßƒ

tN¿∂p-≠mbn´p≈-Xm-Wv. {]Im-i-Ønse Nph-∏v, ]®, \oe F∂o h¿Wßsf

Xncn-®-dn-bm-≥ klm-bn-°p∂ aq∂p Xcw tIm¨tIm-i-ßƒ \ΩpsS IÆn-

ep-≠v. Hm]vkn≥ X∑m-{X-bnse Aant\m Bkn-Up-I-ƒ hyXy-kvX-amb-XmWv

Cu sshhn-[y-Øn\p Imc-Ww. tIm¨tImi-ß-fpsS {]h¿Ø\amWv \ap°v

h¿W-°mgvN km[y-am-°p-∂-sX∂v a\-kn-em-b-t√m.
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ImgvN˛ Xo{h-{]-Im-i-Øn¬ \n∂v
aßnb {]Im-i-Øn-te°v

tdmUptIm-i-ß-fn-sebpw tIm¨tIm-i-ß-fn-sebpw h¿W-

I-ßƒ {]Im-i-tØm-Sp≈ kwth-Z-\-£-a-Xbn¬ hyXym-k-

s∏-´n-cn-°p-∂p. sdmtUm-]vkn≥ t\cnb {]Im-i-Øn¬

t]mepw hnL-Sn-°-s∏-Sp-tºmƒ t^mt´m-]vkn\v IqSnb

{]Imiw Bh-iy-am-Wv. Xo{h-{]-Im-i-ta¬°p-tºmƒ ]q¿W-

ambpw hnLSn-°-s∏-Sp∂ sdmtUm-]vkns‚ ]p\¿\n¿amWw

t^mt´m-]vkns‚ CØ-c-Øn-ep≈ ]p\¿\n¿am-WsØ

At]-£n®v hfsc kmh-[m-\-amWv \S-°p-I. sd‰n-\-bnse

A≥]Xp iX-am\w sdmtUm-]vkn≥ ]p\¿\n¿an-°-s∏-Sm≥

GI-tZiw 5 an\n-‰v Bh-iy-ambn hcp-tºmƒ 90 iX-am\w

t^mt´m-]vkn≥ ]p\¿\n¿an-°p∂-Xn\v tIhew Hcp an\n‰v

aXn-bmhpw. sdmtUm-]vkns‚ ]p\¿\n¿am-W-Øn\p th≠n-

h-cp∂ Cu Ime-Xm-a-k-amWv Xo{h-{]-Im-i-ap≈ ÿe-Øv-

\n∂pw aßnb {]Im-i-ap-≈n-S-tØ°v {]th-in-°p-tºmƒ

A¬∏w k-a-b-tØ°v ImgvN Ipd-bm≥ Imc-Ww.

{]Im -i - {Km -lo -tIm -i -ß-fnse

h¿W-I-ßƒ {]Im-i-ta¬°p-

tºmƒ sd‰n-\mepw Hm]vkn-\p-ambn

hnL-Sn-°p∂p.

Cu cmk-am‰w Bth-K-ßƒ D≠m-

Ip∂-Xn\v Imc-W-am-Ip-∂p. Cu

Bth-K-ßƒ t\{X-\mUn hgn

skdn-{_-ØnseØptºmƒ \ap°v

ImgvN A\p-̀ -h-s∏-Sp∂p.A‘-
kqN-I-ßƒ

$ {]Im-i-{Km-lo-tIm-i-ßfpw

Ah-bnse h¿W-I-ß-fpw.

$ tIm¨tImi-ß-fpsS

{]h¿Ø\w.

$ tdmUptIm-i-ß-fpsS

{]h¿Ø\w.

$ ImgvN F∂ A\p-̀ hw

t^mt´m-]vkn≥

sdmtUm-]vkn≥

sd‰n-\m¬ + Hm]vkn≥

sd‰n-\m¬ + Hm]vkn≥

{]Imiw

Nn{Xo-I-cWw 2.2

{]Imiw

ImgvN F∂ A\p-̀ hw

BthKw

ImgvN-bp-ambn _‘-s∏ v́ NphsS sImSp-Øn-cn-°p∂ v̂tfm Nm¿ v́ ]q¿Øn-

bm°q.

ImgvN-bpsS ck-X{¥w

{]Im-i-ta¬°p-tºmƒ tdmUptImi-ß-fnepw tIm¨tIm-i-ß-fnepw Bth

Kßƒ (Impulses) D≠m-hp-∂-Xv Fß-s\-bmWv? NphsS sImSp-Øn-cn-°p∂

cmk-{]-h¿Ø\w {i≤n-°p (Nn{Xo-I-cWw 2.2). kqN-I-ßƒ°-\p-k-cn®v N¿®-

sNbvXv \nK-a-\-ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xq.
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Nn{Xw 2.6 Zznt\-{X-Z¿i\w

IÆns‚ ÿm\hpw
ImgvNbpw Pohn-I-fn¬

]cp¥v ImgvN-£-aX IqSnb ]£n-

bm-Wv. CXns‚ IÆp-Iƒ ASp-Ø-

SpØv ÿnXn-sN-øp -∂-Xn -\mepw

IÆn¬ [mcmfw tIm¨tIm-i-ßƒ

D≈-Xn-\mepw ImgvNi‡n IqSp-

Ibpw F{X Db-cØp-\n∂pw Ccsb hy‡-ambn

I≠p-]nSn-°m≥ klm-bn-°p-Ibpw sNøp∂p. apb-

ens‚ IÆp-I-fpsS ÿm\w {i≤n-®n-́ p-≠-t√m. hi-

ß-fn¬ {Iao-I-cn-®n-cn-°p-∂-Xn-\m¬ ap≥`m-K-ß-fn-

sebpw hi-ß-fn-eqsS Hcp ]cn-[n-hsc ]n≥`m-KsØ

ImgvNbpw km[y-am-Wv. Cc-]n-Sn-b-∑m-cn¬ \n∂pw

c£ -t\-Sm-\p≈ Hcp A\p-Iq-e-\-am-Wn-Xv. Cc-]n-Sn-b-

∑m-cpsS IÆp-I-fpsS ÿm\hpw Cc-

I-fpsS IÆp-I-fpsS ÿm\hpw bYm-

{Iaw Ah-bpsS th´bv°pw

c£bv°pap≈ A\p-Iq-e-\-ß-fm-Wv.

Zznt\-{X-Z¿i\w

Nn{Xw (2.6) \nco-£n°q. \ΩpsS c≠p IÆp-I-fn-eq-sSbpw Htc hkvXp-

hns‚ c≠v {]Xn-_nw-_-ßƒ cq]w-sIm-≈p-∂p-≠m-In-t√? F¶nepw \ap°v

Hcp ImgvN-bmbn am{X-at√ A\p-`-h-s∏-Sm-dp≈q. Fß-s\-bm-bn-cn°pw

CXp km[y-am-Ip-∂Xv?

NphsS sImSp-Øn-cn-°p∂ {]h¿Ø\w sNbvXp t\m°q.

\nß-fpsS CS-XpssI apt∂m´p \o´n hbv°p-I. he-

Xp-IÆv AS®p ]nSn-®p-sIm≠v  CS-Xp-ssI-bpsS Nq≠v

hnc-ens\ t\m°p-I. Xe-bpsS Zni amdmsX CS-Xp-

IÆv AS-®p-sIm≠v AtX hnc-ens\ Xs∂ t\m°p-

I. hnc-ens‚ ÿm\-Øn¬ Fs¥-¶nepw am‰w A\p-̀ -

h-s∏-Sp-∂pt≠m?

Htc hkvXp-hns‚ c≠v Zni-bn¬ \n∂p≈ {]Xn-_nw-_-ß-fmWv \ΩpsS

Hmtcm IÆnepw ]Xn-°p-∂-Xv. Cu c≠p Zriy-ßfpw akvXn-jvI-Øns‚

{]h¿Ø\ ̂ e-ambn kwtbm-Pn-∏n°p-tºmgmWv \ap°v hkvXp-hns‚ {Xnam\-

cq]w A\p-̀ -h-s∏-Sp-∂Xv.  CXmWv Zznt\{XZ¿i\w  (Binocular vision).

`£-Whpw IÆns‚ Btcm-Kyhpw

{]Im-i-{Km-lo-tIm-i-ß-fnse h¿W-

I-ßfpsS \n¿am-W- L-SIamb sd‰n-

\m¬ hn‰m-an≥ A bn¬ \n∂p cq]w

sIm≈p∂XmsW∂v a\- n-em-°n-bn-

´p-≠-t√m. hn‰m-an≥ A bpsS e`yX

Ipd-™m¬ sd‰n-\m-ens‚ Afhv Ipd-

bp-∂p. CXv tdmUptImißfnse

sdmtUm-]vkns‚ Afhv Ipd-bv°m≥

CS-bm-°pw. am{X-hp-a√ sdmtUm-

]vkns‚ ]p\¿\n¿am-Whpw XS- -
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Nn{Xw 2.7

s∏-Spw. CXv \nim-‘X (Night blindness) F∂ Ahÿbv°v ImcWamIp-w.

\nim-‘X _m[n® hy‡n°v aßnb shfn-®-Øn¬ hkvXp-°sf hy‡-

ambn ImWm≥ Ign-bp-I-bn-√. hn‰man≥ A  bpsS XpS¿®-bmb A`mhw aqew

t\{Xm-h-c-Whpw tIm¿Wn-bbpw hc≠v tIm¿Wnb AXm-cy-am-bn-Øo-cp-Ibpw

sNøp∂p. CXv kntdm v̂Xm¬anb (Xerophthalmia) F∂ Ah-ÿ-bn-te°pw

XpS¿∂v A‘-X-bn-te°pw \bn-°pw.  hn‰m-an≥ A AS-ßnb `£-W-ßƒ

Ign-t°-≠-Xns‚ {]m[m\yw CXn¬\n∂p hy‡-am-Wt√m.

t\{X-ssh-I-ey-ßƒ ̨  tcmK-ßƒ

Nne t\{X-ssh-I-ey-ß-sf-°p-dn®v \nßƒ a\- n-em-°n-bn-́ p-≠-t√m. Ahbpw

Ah-bpsS ]cn-lm-c-am¿K-ß-fpw ]´n-I-bm°q.

$ atbm-]nb : ..................................................

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

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

a‰p Nne t\{Xssh-I-ey-ßƒIqSn ]cn-N-b-s∏-Sq.

h¿Wm-‘X (Colour blindness)

Nn{Xw (2.7) \nco-£n-°q.

\nßƒ°v AXn-se-gp-Xnbncn-°p∂ kwJy hy‡-

ambn hmbn-°m≥ Ign-bp∂pt≠m? sd‰n-\-bn¬

Nph∏v, ]®, \oe F∂o \ndßƒ Xncn-®-dn-bm-\p≈

tIm¨tIm-i-ß-ƒ Ds≠∂v \nßƒ°-dn-bm-a-t√m.

Ah-bn¬ Nph-∏v, ]® F∂o \nd-ßƒ Xncn-®-dn-bm≥

klm-bn-°p∂ tIm¨tIm-i-ß-fpsS XI-cm-dp -aq-e-

ap-≠m-Ip∂ Ah-ÿ-bmWv h¿Wm-‘-X. Cu tcmK-ap-

≈-h¿°v Nph∏pw ]®bpw \nd-ßƒ th¿Xn-cn-®-dn-bm≥

Ign-bn-√. h¿Wm-‘-X-bp-≈-hsc ss{Uh¿, ss]e‰v apX-

emb tPmen-Iƒ G¬∏n-°m-Ø-Xns‚ Imc-W-sa-¥m-bn-cn°pw?

t•mt°ma (Glaucoma)

IÆnse Ie-Iƒ°v t]mjWw \¬Ip∂ {Zh-am-Wt√m AIz-kv {Z-hw. CXv

c‡-Øn¬\n∂v D≠m-hp-Ibpw c‡-Øn-te°v Xncn®v B-Kn-cWw sNø-s∏-

Sp-Ibpw sNøp-∂p-≠v. F∂m¬ CXns‚ ]p\-cm-Kn-cWw \S-°msX hcp-tºmƒ

IÆn-\p-≈n¬ A\p-̀ -h-s∏-Sp∂ AXn-a¿Z-am-Wv t•mt°m-abv°v ImcWw. CXv

sd‰n-\bv°pw {]Imi{Kmlo-tIm-i-ß-ƒ°pw \mi-ap-≠m°n A‘-X-bn-te°p

\bn-°pw. Cu Ah-ÿ tek¿ ikv{X-{In-b-bn-eqsS ]cn-lcn°m-hp∂-XmWv.
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_mly-I¿Ww -B-¥-c-I¿Ww

a[y-I¿Ww

Nn{Xw 2.8 sNhn-bpsS LS\

Xnancw (Cataract)

IÆnse se≥kv AXm-cy-am-Ip-∂-Xp-aqew ImgvN \jvS-s∏-Sp∂ Ah-ÿ-bm-

Wn-Xv. se≥kv am‰n-h-bv°¬ ikv{X-{In-b-bn-eqsS CXv ]cn-l-cn-°m-hp-∂XmWv.

sN¶-Æv (Conjunctivitis)

I¨PMvss‰hsb _m[n-°p∂ AWp-_m-[-bmWv CXn\v Imc-Ww. _mIvSo-

cnb, sshdkv XpS-ßn-b-h-bmWv tcmK-Im-cn-Iƒ. kv]¿i\-Øn-eqsSbpw

a‰pamWv Cu tcmKw ]I-cp-∂-Xv. ipNnXzw ]men-°p-∂XneqsS Hcp ]cn-[n-

hsc Cu tcmKsØ XS-bmw.

t]mkv‰¿ {i≤n-°q. IÆns‚ kwc-£-W-sØ-°p-dn®pw t\{X-Zm-\-Øns‚ al-

Xz-sØ-°p-dn®pw t_m[-h¬°-cn-°p-∂-Xn-\p≈ t]mÃ¿ Xbm-dm°n ¢mkn¬

{]Z¿in-∏n°q.

sNhn

i_vZ-{]-]©sØ \ΩpsS t_m[-X-e-Ønte°v B\-bn-°p∂ C{μn-b-amWv

sNhn. Fs¥¥v sshhn[yam¿∂ i_vZ-ß-fmWv \ap°pNp‰pw! ImgvN-t]mse

Xs∂ i_vZhpw \sΩ {]h¿Ø\\nc-X-cm-°p-∂p. tIƒhn°v klm-b-I-c-am-

Ip-∂-Xn-t\m-sSm∏w ico-c-Xp-e-\-\ne ]me-n°p∂Xn\pw sNhn klm-bn-°p∂p.

Nn{Xw (2.8) \nco-£n-°q.

t\{X-Zm\w alm-Zm\wt\{X-Zm\w alm-Zm\wt\{X-Zm\w alm-Zm\wt\{X-Zm\w alm-Zm\wt\{X-Zm\w alm-Zm\w

\nß-fpsS IÆp-Iƒ as‰m-cmƒ°v

]pXp-sh-fn-®-ta-Is´!
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Nn{Xw 2.9  _mly-I¿Ww ˛ `mK-ßƒ

sNhn-°pS (Pinna)
i_v-Z-X-cw-K-ßsf

I¿W -\m - f -Øn -

te°p \bn-°p-∂p.

I¿W-\mfw (Auditory canal)
i_vZ-X-cw-K-ßsf I¿W-]-S-Øn-te°v

\bn°p∂p. I¿W-\m-f-Ønse

tcma-ßƒ, I¿WsagpIv F∂nh

s]mSn-]-S-e-ßfpw tcmKm-Wp-°-fpw

{]th-in-°p-∂Xp  XS-bp-∂p.

sNhn°v _mly-I¿Ww, a[y-I-¿Ww, B¥-c-I¿Ww F∂n-ßs\ aq∂p-̀ m-K-

ß-fmWp≈Xv. Ch Hmtcm-∂n-s‚bpw LS\ hni-Z-ambn ]cn-tim-[n-°mw.

_mlyI¿Ww (External Ear)

Nn{Xw (2.9) \nco-£n®v kqN-Ißƒ°-\p-k-cn®v Ipdn∏p Xbm-dm-°q.

kqN-Iß-ƒ

$ _mly-I¿W-Øns‚ `mK-ßƒ GsX-√m-amWv?

$ sNhn-°pS tIƒhn°p klm-bn-°p-∂-sX-ßs\?

$ I¿W-sa-gp-Ins‚ {]m[m\yw F¥v?

a[y-I¿Ww (Middle Ear)

Nn{Xw (2.10) \nco£n-®v a[y-I¿W-Øns‚ hnhn[ `mK-ß-fpsS [¿aw a\- n-em-°q.

C≥Ikv

tÃ]nkv

amen-bkv

Nn{Xw 2.10 a[y-I¿Ww ˛ `mK-ßƒ

bqtÃ-jy≥ \mfn

a[y -I¿WsØ {Kk-\n -bp-ambn

_‘n-∏n-°p-∂p.Ccp-h-i-sØbpw

a¿Zw Xpey-am°n I¿W-]SsØ kwc-

£n-°p∂p.

Aÿn irwJe

I¿W-]-S-Ønse Iº-\ßsf

h¿≤n-∏n®v B¥-c-I¿W-Øn-

te°v FØn-°p-∂p.

I¿W-]Sw

a[y-I¿WsØ _mly-I¿W-Øn¬

\n∂p th¿Xn-cn-°p∂ hrØm-Ir-Xn-bn-

ep≈ kvXcw. i_vZ-X-cw-K-ßƒ°\p-

k-cn®v Iº\w sNøp∂ kvXcw.

Hmh¬ hn≥tUm

tÃ∏n -kns‚ Ne-\ØneqsS

tIm¢nbbnse {Zh-Øns‚ Ne-

\-Øn\v klm-bn-°p-∂p.

du≠v hn≥tUm

tIm¢n-b-°I-Øp≈ {Zh-Øns‚

Ne-\sØ klm-bn-°p-∂p.
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_mly-I¿W-Øn\pw B¥-c-I¿W-Øn\pw CS-bn-ep≈ Hcp sNdnb Ad-bm-

Wv a[yI¿Ww. I¿W-]Shpw (Tympanum) amen-b-kv (Malleus), C≥I-kv (Incus),
tÃ]nkv (Stapes) F∂o AÿnirwJ-e-bp-amWv CXns‚ {][m\ `mK-ßƒ.

I¿W-]Sw a[y-I¿WsØ _mly-I¿W-Øn¬\n∂p th¿Xn-cn-°p-∂p. F∂m¬

a[y-I¿WsØ B¥-c-I¿W-Øn¬ \n∂p th¿Xn-cn-°p-∂Xv Aÿn-\n¿an-X-

amb Hcp `nØn-bm-Wv. Cu `nØn-bn¬ kvXc-ß-fm¬ AS-bv°-s∏´ c≠p

kpjn-c-ß-ƒ ImWs∏Sp-∂p. apI-fn-esØ kpjncsØ Hmh¬ hn≥tUm  (Oval
window) F∂pw Xmsgbp≈Xns\ du≠v hn≥tUm (Round window) F∂pw

]dbp∂p. Aÿn-irw-Je I¿W-]-SsØ Hmh¬ hn≥tUm aptJ\ B¥-c-

I¿W-hp-ambn _‘n-∏n-°p-∂p.

kqN-Ißƒ

$ Aÿn-irw-J-e-bpsS [¿aw.

$ bqtÃ-jy≥ \mfn-bpsS [¿aw.

B¥-c-I¿Ww (Internal Ear)

B¥-c-I¿Ww ÿnXn sNøp-∂Xv Xe-tbm-

Snse Aÿn \n¿Ωn-X-amb Ad-bv°p-≈n-

em-Wv (Bony labyrinth). Cu Aÿn Ad-

bv°p-≈n¬ kvXc-\n¿Ωn-X-amb Ad-Ifpw

(Membraneous labyrinth) D≠v. kvXc Ad-

bv°p-≈n¬ F≥tUm-enw^v (Endolymph)
F∂ {Zhhpw kvXc Adbv°pw Aÿn

Ad-bv°p-an-S-bn¬ s]cn-enw v̂ (Perilymph)
F∂ {Zhhpw \nd-™n-cn-°p-∂p. A¿≤-hr-

Øm-Imc Ipg -ep -Iƒ, shÃn -_yqƒ,

tIm¢nb F∂n-h-bmWv B¥c I¿W-

Øns‚ apJy-̀ m-K-ßƒ. A¿[-hr-Øm-Imc

Ipg-ep-Ifpw shÃn-_yqfpw ico-c-Xp-e-\-

\ne ]men -°p -∂-Xn\pw tIm¢nb

tIƒhn°pw klm-bn-°p-∂p.

sNhnbpw tIƒhnbpw

H®ns‚ tXmSp-t]mse Npcp-≠n-cn-°p∂ Hcp Ipg-emWv tIm¢n-b. CXn\v aq∂v

Ad-Iƒ D≠v. a[y-A-d-sbbpw XmgsØ Ad-sbbpw XΩn¬ th¿Xn-cn-°p∂

t_kn-em¿ kvXc-Øn¬ ImW-s∏-Sp∂ khn-tij tcma-tIm-i-ß-fmWv i_vZ-

{Km-ln-I-fmbn {]h¿Øn-°p-∂-Xv. _mly-I¿W-Øn-eqsS FØp∂ i_vZ-XcwK-

ßƒ I¿W-]SsØ Nen-∏n-°p-∂p. I¿W-]S-Øns‚ Ne\w Aÿn-irw-Jesb

A¿[-hr-ØmImc

Ipg-ep-Iƒ-

shÃn-_yqƒ

shÃn-_p-em¿

\mUn

tIm¢nb

Nn{Xw 2.11 B¥-c-I¿Ww ˛

`mK-ßƒ

{ih-W

-\mUn
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t_kn-em¿ kvXcw

Hmh¬  hn≥tUm s]cn-enw v̂ F≥tUmenw v̂

tcma-tIm-i-ßƒ

Nn{Xw 2.12  tIm¢nbbpsS LS\ (\nh¿Ønb cq]-Øn¬)

sNhn-°pS I¿W-\mfw I¿W-]Sw Aÿn-irw-J-e-Iƒ

Hmh¬ hn≥tUm tIm¢nb tcma-tIm-i-ßƒ BthKw

{ih-W-\mUn skdn{_w tIƒhn F∂ A\p-̀ hw

Nen-∏n-°p-∂p. Aÿn-irw-J-e-bpsS Ne\w Hmh¬ hn≥tUm-bnse kvXcsØ

Nen-∏n-°p-∂p.  CXv tIm¢n-b-bnse {ZhØns‚ Ne-\-Øn\v Imc-W-am-Ip-∂p.

CXpaqew tIm¢n-b-bnse t_kn-em¿ kvXc-Ønse tcma-tIm-i-ßƒ DtØ-

Pn-∏n-°-s∏-Sp-Ibpw Bth-K-ßƒ krjvSn-°s∏-Sp-Ibpw sNøp-∂p. Cu Bth-

K-ßƒ {ih-W-\m-Un- hgn skdn-{_-Øn¬ FØn tIƒhn F∂ A\p-̀ hw

km[y-am-°p-∂p.

sNhnbpw ico-c-Xp-e-\-\ne ]me-\hpw

icocXpe-\-\n-e-]m-e-\-Øn\v klm-bn-°p∂ B¥-c-I¿W-Ønse `mK-ßsf

s]mXp-hmbn shÃn-_p-em¿ A∏m-c-‰kv (Vestibular apparatus) F∂mWv hnfn-

°p-∂-Xv. Nn{Xw (2.13) \nco-£n®v shÃn_p-em¿ A∏m-c-‰knse {Kmln-I-

fpsS hn\ym-khpw {Iao-I-c-Whpw kqNIßƒ°-\p-k-cn®v hni-I-e\w sNbvXv

kb≥kv Ub-dn-bn¬ Fgp-Xq.

shÃn-_yq-fns‚ `mK-amb bq{Sn-°nƒ, kmIyqƒ F∂o Ad-Ifpw aq∂p A¿[-

hr-Øm-Imc Ipg-ep-Ifpw tN¿∂-XmWv shÃn-_p-em¿ A∏m-c-‰kv. shÃn-_yq-

fnepw A¿[-hr-Øm-Im-c-°p-g-ep-I-fnepw ImW-s∏-Sp∂ tcma-tIm-i-ß-fpsS cq]-

Øn-ep≈ {Kmlo-tImi kaq-l-ß-fmWv icocXpe-\-\n-e-]m-e-\-Øn-\p≈

{Kmln-Iƒ. ico-c-N-e-\-ßƒ shÃn-_yq-fnepw A¿[-hr-Øm-Im-c-°p-g-ep-I-fn-

ep-ap≈ {Zhßsf Nen-∏n-°p-∂p. CXv {Kmln-I-fmb tcma-tIm-i-ßsf

Nn{Xw (2.12) Dw NphsS sImSp-Øn-cn-°p∂ ̂ vtfmNm¿´pw \nco-£n-°q. tIƒhn-

bp-ambn _‘-s∏´ Ipdn∏p kb≥kv Ubdnbn¬ Xbm-dm-°q.
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Nn{Xw 2.13 sNhn ˛ shÃn-_p-em¿ A∏m-c-‰kv

shÃn-_ypƒ

tcma

-tIm-i-ßƒ

tcma-tImiw

A¿[-hr-Øm-Imc

Ipg-ep-Iƒ

shÃn-_ypem¿ \mUn

Nen-∏n®v Bth-K-ßsf krjvSn-°p-∂p. Cu Bth-K-ßƒ shÃn-_yq-em¿

\mUn hgn skdn-s_-√-Øn-te°p kwh-ln-°-s∏-Sp-∂p. C-Xn-\-\p-k-cn®v ico-

c-Xp-e-\-\n-e- ]men-°p-∂-Xn-\p≈ t]io-{]-h¿Ø-\-ßƒ skdn-s_√w {Iao-

I-cn°p∂p.

Nn{Xw 2.14 \m°nse {Kmln-Iƒ

]m∏ne

kzmZv

apIp-fw

kqN-Ißƒ

$ ico-c-Xp-e-\-\n-e-]m-e-\-hp-ambn _‘-s∏´ B¥-c-I¿W-Øns‚ ̀ mK-ßƒ.

$ shÃn_yq-fnse {Kmln-I-fpsS {]tXy-I-X-Iƒ.

$ ico-c-Xp-e-\-\n-ebnep≈ hyXn-bm-\-ßƒ°-\p-k-cn®v skdn-s_-√-Øn\v

{]h¿Øn-°m≥ Ign-bp-∂-sX-ßs\?

cpNn-b-dn-bm≥

`£Ww \ap-°n-jvS-s∏-Sm≥ Im-cWw {][m-\-ambpw

AXns‚ cpNn- X-s∂bt√? hmbv-°p-≈nepw \m°n-

epap≈ cmk-{Km-ln-Iƒ (Chemoreceptors) BWv cpNn-

b-dn-bm≥ klm-bn-°p-∂-Xv. Ch IqSp-X-embpw D≈Xv

\m°ns‚ D]-cn-X-e-Øn-em-Wv. \m°ns‚ D]-cn-X-e-

Øn¬ Db¿∂p\n¬°p∂ `mK-ß-fmWv ]m∏n-eIƒ

(Papillae). Nn{Xw (2.14) \nco-£n-°q.

]m∏n-eIfn¬ ImW-s∏-Sp∂ cmk-{Kmln-tIm-i-ß-

fmWv kzmZvap-Ip-f-ßƒ (Taste buds). a[p-cw (Sweet),
D∏v (Salt), ]pfn (Sour) , Ibv]v (Bitter)



35

Poh-imkv{Xw ˛ X

thZ\{Kmln

Nn{Xw 2.16 Xz°v

NqSv{Kmln

kv]¿i{Kmln

a¿Z{Kmln

XWp-∏p-{Kmln

XpS-ßnb cpNn-I-fm¬ D±o-]n-°-s∏-Sp∂ kzmZv-ap-Ip-f-ß-fmWv \ap-°p-≈-Xv.

cpNn°v Imc-W-am-hp∂ h-kvXp-°-ƒ Dan-\o-cn¬ ebn-°p-Ibpw kzmZvapIp-f-ß-

fn¬ FØn Ahsb D±o-]n-∏n-°pIbpw CXp-aqew Bth-K-ßfp-≠m-hp-Ibpw

sNøp-∂p. Cu BthKßƒ akvXnjvIØnseØpIbpw \ap°v cpNn A\p-

-̀h-s∏-Sp-Ibpw sNøp∂p.

kqNIßƒ

$ \m°nse kzmZv apIpfßfpsS hn\ymkw.

$ Dan-\ocpw cpNnbpw.

$ cpNn F∂ A\p-̀ hw.

K‘-a-dn-bm≥

\mw Fßs\-bmWv K‘w Adn-bp-∂Xv?

NphsS \¬In-b hnh-c-Whpw Nn{Xhpw

(2.15) hni-I-e\w sNbvXv Ipdn∏p

Xbmdm°q.

hkvXp-°-fn¬\n∂p hmbp-hn¬ Ie-cp∂

K‘-I-Wn-I-Iƒ D—zm-k-hmbp hgn aq°n-

te°v {]th-in-°p-∂p. Cu K‘-I-Wn-I-Iƒ

aq°n-\p-≈nse t«jva-Øn¬ ebn®v K‘

-{Km-ln-I-sf D±o-]n-∏n-°p-Ibpw  Bth-K-ß-

fp-≠m-hp-Ibpw sNøp-∂p. K‘-{Km-ln-I-

fn¬\n∂p≈ Bth-K-ßƒ skdn-{_-Øn-

seØn \ap°v K‘w A\p`h-s∏-Sp∂p.

Xz°neqsSbpw A\p-̀ -h-ßƒ

Xz°n-eqsS \nßƒ°v A\p-̀ -h-s∏-Sp∂ D±o-]-\-ß-tf-sX-√m-am-Wv?

$  NqSv

$

$

Xz°n-¬ GsX√mw D±o-]-\-ßƒ kzoI-

cn-°m-\p≈ {Kmln-I-fp-≠v? Nn{Xw (2.16)

\nco-£n®v \nK-a-\-ßƒ Ipdn-°q.

Xz°n¬ Cu {Kmln-I-sf√mw Htc

t]mse F√m-bn-SØpw Dt≠m? Cu

{]h¿Ø\w sNbvXpt\m°q.

t«jvaw

K‘

{Kmln-Iƒ

K‘-\mUn

t«jva- {K-ŸnIƒ

K‘-{Km-ln-Iƒ

\mkm-K-lzcw

Nn{Xw 2.15

{K‘{Km-ln-Iƒ
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πt\-dnb

sF kvt]m v́ (Eye spot)
{]Imiw Xncn-®-dn-bm≥

{kmhv

]m¿iz-hc (Lateral line)
ico-c-Øns‚ Ccphi-ß-fn-ep-ap≈

]m¿iz-h-c-Iƒ°p-≈n¬ Xpe\

\ne-bnep≈ am‰w Xncn-®-dn-bm-

\p≈ {KmlnIfp≠v.

£a-X-Iq-Snb

K‘-{Km-ln-Iƒ

tP°-_vk¨kv Hm¿K≥

(Jacobson's Organ)

]mºns‚ \m°n¬ ]‰n-∏n-Sn-

°p∂ K‘-I-Wn -I-Iƒ

hmbpsS apIƒ`mK-Øp≈

tP°-_vk¨kv Hm¿K-\n¬

FØp-∂p. At∏mƒ Ahn-

sS-bp≈ K‘-{Km-ln-Iƒ

DtØ-Pn-∏n-°s∏Sp-∂p.

]mºv

Cu®

Ham-‰o-Unb

(Ommatidia)

Ham-‰o-Unb F∂

[mcmfw {]Im-i-

{Kmlo kwhn-[m-\-

ßƒ IqSn-t®¿∂-

XmWv jUv]-Z-ß-

fpsS IÆv.

Nn{Xo-I-cWw 2.3 Pohn-I-fnse {Kmln-Iƒ

t_mƒt]mbn‚ v t]\-bpsS c≠v do^n-√-dp-Iƒ FSp-°p-I. \nß-fpsS

kplr-Øn-t\mSv IÆ-S®v ssI \o´m≥ ]d-bpI. do^n-√-dns‚ c≠v t]mbn‚-

dp-Ifpw tN¿Øv BZyw ssIhn-c¬ Xpºnepw XpS¿∂v ssIX-≠-bnepw

hbv°p-I. ssIhnc¬Øpºnepw ssIØ-≠-bnepw

D≠mb A\p-̀ -h-ßƒ kplr-Øn-t\mSv tNmZn-°q.

Fs¥-¶nepw hyXym-k-ß-fpt≠m? Ds≠-¶n¬

F¥mhmw ImcWw? ImgvNbn√m-Ø-h¿ s{_bnen

en]n hnc¬Øp-ºv D]-tbm-Kn®v hmbn-°p-∂-Xns‚

clkyw ]nSn-In-́ n-bt√m.

\ap°p Np‰p-ap≈ Nne Pohn-I-fnse hnhn[ {Kmln-Ifpw Ah-bpsS {]tXy-I-

X-Ifpw Nn{Xo-I-cn-®n-cn-°p-∂Xv (2.3) \nco-£n-°q. \nK-a-\-ßƒ kb≥kv Ub-

dn-bn¬ tN¿°q.

Pohn-Iƒ°v Np‰p-]m-Sp-Iƒ Xncn-®-dn-bm≥ I-gn-bp-∂Xv ⁄mt\-{μn-b-ß-fn-eq-

sSbpw Ah-bnse hyXykvX {Kmln-I-fpsSbpw klm-b-Øm-emsW∂v a\-

 n-em-b-t√m. Pohn-Xm-h-iy-ßƒ \nd-th-‰m\pw Cu ̀ qap-JØv \ne-\n¬°m\pw

Pohn-Iƒ°v CXp-hgn km[n-°p∂p.
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$ a\p-jy-\nse ⁄mt\-{μn-b-ß-fpsS LS-\sb°pdn®v hni-Zo-I-cn-°p-∂p.

$ ImgvN F∂ A\p-`hw km[-y-am-Ip∂sXßs\sb∂v hni-I-e\w

sNbvXv Ah-X-cn-∏n-°p-∂p.

$ IÆn\p-≠m-hp∂ {]iv\-ßƒ, tcmK-ßƒ F∂n-hsb kw_-‘n®v

Ipdn-∏p-Iƒ Xbm-dm°n Ah-X-cn-∏n-°p-∂p.

$ tIƒhn F∂ {]{Inb hni-Zo-I-cn-°p-∂p.

$ icocXpe\\ne -]m-e-\-Øn\v sNhn klm-bn-°p-∂-sX-ßs\ F∂v

hni-Zo-I-cn-°p-∂p.

$ hm-bn¬ cpNn A\p-`-h-s∏-Sp-∂-sX-ß-s\-sb∂v hni-I-e\w sNbvXv

hni-Zo-I-cn-°p-∂p.

$ K‘w F∂ A\p-̀ hw hni-Zo-I-cn-°p-∂p.

$ Xz°n-eqsS A\p-̀ -hn-°m-hp∂ D±o-]-\-ßƒ hni-Zo-I-cn-°p-∂p.

1. ASp-Øp≈ hkvXp-°sf t\m°p-tºmƒ

(a) koen-b-dn-t]-in-Iƒ hn{i-am-h-ÿ-bn-em-Ip-∂p.

(b) se≥kns‚ h{IX Ipd-bp-∂p.

(c) koen-bdn t]inIƒ kt¶m-Nn-°p-∂p.

(d) t^m°¬ Zqcw IqSp-∂p.

2. Iq´-Øn¬ s]-Sm-ØXv Is≠Øn a‰p-≈-h-bpsS s]mXpkhn-ti-j-X-

Iƒ Fgp-XpI.

amen-b-kv, bqtÃ-jy≥ \mfn, tÃ]n-kv, C≥Ikv
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3. Nn{Xw ]I¿Øn hc®v kqN-\I-ßƒ°-\p-k-cn-®p≈ `mK-ßƒ Xncn-®-

dn™v AS-bm-f-s∏-Sp-ØpI

kqN\Iƒ

a. ]yq]n-fns‚ hep∏w -{I-ao-

Icn°m≥ klmbn°p∂

t]in-Iƒ D≈ `mKw.

b. hn{Sn-b-kv {Zhw \nd-™n-cn-

°p∂ Ad.

c. {]Im-i-{KmlotImi-ß-fp≈

IÆnse ]mfn.

$ "t\{Xkw-c£-Whpw t\{X-tcm-K-ßfpw' F∂ hnj-b-Øn¬ ¢mkv Xe

skan-\m¿ kwL-Sn-∏n-°p-I.

$ hnhn[ Pohn-I-fnse ⁄mt\-{μn-b-ß-fpsS {]tXy-I-X-I-sf-°p-dn®v

hnhcti-J-cWw \SØn Ipdn∏v Xbm-dm-°p-I.



Ch¿°v

C{X-am{Xw

Db-chyXymkw

h∂Xv Fß-s\-bm-

bn-cn-°mw?

tlm¿tam¨

XI-cm-dmsW∂m

]d-bp-∂-Xv.

kb≥kv ¢∫v t\m´okv t_m¿Un¬ {]Z¿in-∏n® Nn{X-sØ-°p-dp®v \o\p-hn-

s‚bpw ko\-bp-sSbpw kw`m-jWw {i≤n-®t√m.

tlm¿tam-Wp-Isf°pdn®v tI´n-́ p≠t√m.

\nßƒ°-dn-bm-hp∂ tlm¿tam-Wp-Iƒ GsX-√mam-Wv? enÃv sNøq.

$

$

$
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A{Uo-\¬

 hrj-W-ßƒ

 (]p-cp-j≥am-cn¬)

-ssl-t∏m-X-em-akv

]n‰yq-‰dn

ssXtdm-bvUv

Nn{Xw 3.1

]m≥{In-bm-kv

Afim-i-b-ßƒ

(kv{Xo-I-fn¬)

ss]\n-b¬

]mcmssXtdm-bvUv

ssXakv

\ΩpsS ico-c-Ønse tlm¿tam-Wp-Isf°p-dn®v IqSp-X-e-dn-tbt≠?  NphsS

sImSp-Ø Ipdn∏p hmbn®v \nK-a-\-ßƒ kb≥kv Ub-dn-bn¬ FgpXq.

a\p-jy-i-co-c-Ønse A¥x-{kmhohyh-ÿ-bpsS Nn{Xw (3.1) \nco-£n®v ]´nI

(3.1) ]q¿Øn-bm-°q.

ico-c-Ønse {]h¿Ø-\-ßƒ \nb-{¥n-°p-Ibpw GtIm-]n-∏n-°p-Ibpw sNøp∂ Ah-

bhhyh-ÿ-bmWv \mUo-hy-h-ÿ-sb∂v \nßƒ a\- n-em-°n-bn´p≠t√m. CØcw

[¿a-ßƒ \n¿h-ln-°p-∂-Xn-\v \mUohy-h-ÿ-tbmSv tN¿∂p {]h¿Øn-°p∂ hy-h-

ÿ-bmWv A¥x-{km-ho-hy-h-ÿ (Endocrine system).  A¥x-{kmho{KŸnI-fpsS {khß-

fmWv tlm¿tam-Wp-Iƒ. t{]m´o-\p-Iƒ, s]]vss‰-Up-Iƒ, Ãntdm-bn-Up-Iƒ, ̂ m‰n Bkn-

Up-Iƒ XpSßn hyXykvX hn`m-K-Øn¬ s]Sp∂ cmk-h-kvXp-°-fm-Wn-h. A¥x{km-

ho-{K-Ÿn-I-fn¬ \n∂v tlm¿tam-Wp-Iƒ°v ico-c-I-e-I-fn-te°v FØn-t®-cm≥ {]tXyIw

Ipg¬kwhn-[m-\-ßfn√. AXn-\m¬ Chsb \mfoclnX {KŸn-Iƒ (Ductless glands)
F∂v hnfn-°p-∂-p. c‡-Øn-eq-sS-bmWv tlm¿tamWpIƒ kwh-ln-°-s∏-Sp∂Xv. tImi-

ß-fpsS {]h¿Ø-\-ßsf \nb-{¥n-°p-∂-Xn-\m¬ Chsb tImi-ß-fn-te-°p≈ cmk-

k-tμ-i-ß-sf∂p ]d-bmw.
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Nn{XoIcWw 3.1   tlm¿-tam-̈  e£y-tImi-Øn¬

a¿aw

tlm¿tam¨ X∑m{X

tlm¿tam¨ X∑m{X tImi-

kvX-c-Ønse {Kmln-bn¬

tImi-kvX-c-Ønse

tlm¿tam¨ {Kmln-

A¥x-{km-ho{KŸn ÿm\w

sslt∏m-X-em-akv

]n‰yq-‰dn

sXm≠-bn¬ kz\-t]S-IØn\p sXm´p-Xmsg

]mcm-ssXtdm-bvUv

ssXakv

]m≥{In-bmkv

Afim-ibw

DZ-cm-i-b-Øn\v shfn-bn¬ hrjW k©n-bn¬

hr°-Iƒ°v apI-fn¬

ss]\n-b¬

]´nI 3.1

tlm¿tamWp-Iƒ e£y-tImi-ß-fn-te°v

c‡-Øn¬ Ie¿∂v k©-cn-°p-∂-Xn-\m¬ tlm¿tam-Wp-Iƒ ico-c-Ønse

F√m tImißfnepw FØn-t®-cp-∂p≠v. F∂m¬ F√m tlm¿tam-Wp-Ifpw

F√m tImißfnepw {]h¿Øn-°p-∂n-√. Hmtcm tlm¿tamWn\pw {]h¿Øn-

°m-\p≈ {]tXyI {Kmln-I-fp≈ tImi-ß-fn¬ am{Xta Ah {]h¿Øn-°p-

I-bp-≈p. tlm¿tam-Wp-Iƒ°v {]h¿Øn-°m≥ Ign-bp∂ tImißfmWv Ah-

bpsS e£y-tImi-ßƒ (Target cells). AXXv {Kmln-I-fp≈ tImi-ßƒ°v

am{Xta AXXv tlm¿tam-Wp-Isf kzoI-cn-°m≥ Ign-bp-I-bp-≈q. Hmtcm -

tlm¿tam¨ X∑m-{Xbpw {Kmln-bp-ambn _‘n®v tlm¿tam¨˛{Kmln

kwbp‡w cq]-s∏-Sp-∂p. CXns\ XpS¿∂v tImi-Øn-\-IØv cmkm-·n-Iƒ

{]h¿Ø-\-£-a-am-Ip-∂p. CXns‚ ^e-ambn tImi-{]-h¿Ø-\-ß-fn¬ am‰w

hcp-∂p.
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•qt°mkv X∑m{XI-fpsS tImi-Øn-\-I-tØ-

°p≈ {]th-i\w Xzcn-X-s∏-Sp-Øp-∂p.

Ic-fnepw t]in-I-fnepw h®v •qt°m-kns\

ss•s°mP\m-°n -am-‰p-∂p.

C≥kp-en≥

Ic-fn¬ kw -̀cn-®n-cn-°p∂ ss•s°m-Ps\

•qt°m-km°n am‰p-∂p.

Aant\m Bkn-Up-I-fn¬ \n∂p •qt°mkv

\n¿an-°p-∂p.

•q°-tKm¨

Nn{Xo-I-cWw 3.2  c‡-Ønse •qt°m-kns‚ Afhv {Iao-I-cn-°p∂ hn[w

]m≥{Inbmkv

sFe‰vkv Hm v̂

emwK¿lm≥kv

Nn{Xw 3.2  ]m≥{In-bmkv

_o‰m-tIm-i-ßƒ

B¬^m-tIm-i-ß¬

\ΩpsS ico-c-Ønse hnhn[ A¥x-{km-ho{KŸnIsf-°p-dn®v hni-Z-ambn a\-

 n-em-°mw.

]m≥{In-bmkv (Pancreas)

]m≥{In-bmkv Zl-\{]{In-b-bn¬ klm-

bn-°p-∂-sX-ß-s\-sb∂v \nßƒ a\- n-

em-°n-bn-´p-≠-t√m. CXp IqSmsX Hcp

A¥x{kmho{K-Ÿn-bmbpw CXp {]h¿Øn-

°p-∂p-≠v. {][m-\-ambpw C≥kp-en≥

(Insulin), •q°-tKm¨ (Glucagon) F∂o

c≠v tlm¿tam-Wp-I-fmWv ]m≥{In-bmkv

{khn-∏n°p-∂-Xv.

Cu {KŸn-bnse sFe-‰ vkv Hm^v

emwK¿lm≥kv (Islets of Langerhans)
F∂ {]tXyI tImikaq-lØnse

_o‰mtImi-ßƒ C≥kp-en\pw B¬^m

tIm-i-ßƒ •q°-tKmWpw D¬∏m-Zn-∏n-

°p∂p. Nn{Xw (3.2) \nco-£n°q.

c‡-Ønse •qt°m-kns‚ km[m-cW Afhv 70-110mg/100ml BWv. Cu

Af-hns‚ ]cn[n IqSn-bmepw Ipd-™mepw B¥-c-k-a-ÿn-Xnsb {]Xn-Iq-e-

ambn _m[n-°pw. c‡-Ønse •qt°m-kns‚ Afhv {Iao-I-cn-°p-∂Xv ]m≥{In-

bmkv D¬∏m-Zn-∏n-°-p∂ tlm¿tam-Wp-I-fpsS {]h¿Ø-\-Øm-em-Wv. Nn{Xo-I-

cWw (3.2) \nco-£n-°q.
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c‡-Øn¬
•qt°m-kns‚ Afhv
IqSp-∂Xv {]ta-l-sa∂
tcmKm-h-ÿ-bm-Wt{X!
•qt°m-kns‚ Afhv
IqSnbm¬ Abmƒ

IqSp-X¬ Du¿P-kz-e
-\m-hp-I-bt√
th≠-Xv?

•q°-tKm-Wns‚
D¬∏m-Z\w Ipdbv-°p∂p

C≥kp-ens‚
D¬∏m-Z\w Iq´p∂p

•q°-tKm-Wns‚
D¬∏m-Z\w Iq´p∂p

C≥kp-ens‚
D¬∏m-Z\w Ipd-bv°p∂p

Nn{Xo-I-cWw 3.3 •qt°m-kns‚ Afhv {Iao-I-cWw ˛ tlm¿tam-Wns‚ {]h¿Ø\w

temIm -tcmKy

kwL-S -\bpw

(WHO) C‚¿\mj-W¬

Ub-s_-‰nIv s^U-td -

j\pw kwbp-‡m-`n -ap -Jy -Øn¬ F√m

h¿jhpw \hw-_¿ 14 temI-{]-ta-l-Zn-\-ambn

BN-cn-°p-∂p. h¿[n-®p-h-cp∂ {]tal tcmK-

Øn-s\-Xn-sc-bp≈ t_m[-h¬°-c-am-Wn-Xp-

sIm≠v Dt±in-°p-∂Xv. \oe hrØ-amWv

(Blue circle) BWv CXns‚ temtKm.

C≥kp-en\pw •q°-tKmWpw tN¿∂p≈ {]h¿Ø-\-amWv c‡-Ønse •qt°m-

kns‚ Afhv ÿnc-ambn \ne-\n¿Øp-∂Xv. Ah-k-tcm-Nn-X-ambn Cu c≠p

tlm¿tam-Wp-I-fp-sSbpw D¬∏m-Z\w {Iao-I-cn-°p∂Xn-eqsS-bmWv CXv km[n-

°p-∂-Xv. Nn{Xo-I-cWw (3.3) \nco-£n-°q. kqN-Ißƒ°-\p-k-cn®v N¿®-sNbvXv

kb≥kv Ub-dn-bn¬ Fgp-Xq.

kqN-Iß-ƒ

$ c‡-Ønse •qt°m-kns‚ Afhv

h¿[n-°m-Xn-cn-°m≥ C≥kp-ens‚

{]h¿Ø\w.

$ c‡-Øn¬ •qt°m-kns‚ Afhv

Ipd -bp -tºmƒ •q°-tKm -Wns‚

{]h¿Ø\w.

Blmcw Ign-°m-sX Gsd-t\-c-ancp-∂m¬ c‡-

Ønse •qt°m-kns‚ Afhv {Iao-I-cn-°-s∏-

Sp-∂Xv Fß-s\-bm-bn-cn-°pw? N¿®-sNøq.

{]talw (Diabetes mellitus)

{]`mX`£Ww Ign-°p-∂-Xn-\p -ap-ºp≈ c‡-]-cn-tim-[-\-bn¬ 126mg/100ml
F∂ tXmXn\p ap-I-fn¬ c‡-Øn¬ •qt°m-kp≈ Ah-ÿ-bmWv {]ta-lw.

C≥kp-en≥ D¬∏m-Z-\-Ønse Ipd-thm {]h¿Ø-

\-Ønse XI-cm-dp-Itfm BWv CXn\p Imc-W-

am-Ip∂Xv. h¿[n® hni-∏pw Zmlhpw IqsS°q-

sS-bp≈ aq{Xsam-gn-°epamWv {]ta-l-Øns‚

apJy e£-W-ßƒ. c‡-Ønse •qt°m-kns‚

Afhv Aan-X-amIptºmƒ aq{X-Ønepw •qt°m-

kns‚ km∂n[yw D≠m-Ip-∂p.

Zo]p-hns‚ kwibw {i≤n-®p-h-t√m. \nß-fpsS

A`n-{]mbw F¥mWv? kb≥kv Ub-dn-bn¬

FgpXq.
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t_k¬ sa‰-t_m-fnIv td‰v (BMR)

]q¿W-amb hn{i-am-h-ÿ-bnepw Hcp Pohn°v AXns‚

Poh¬{]h¿Ø-\-ßƒ \n¿h-ln-°p-∂-Xn\v hen-sbm-

c-fhv Du¿Pw Bh-iy-ap≠v. Poh≥ \ne-\n¿Øp-∂-Xn-

\p-am{Xw aXn-bm-hp∂ Du¿P D]-tbm-K-Øn\v t_k¬

sa‰-t_m-fnIv td‰v F∂p ]d-bp-∂p.  Hcp Pohn-bpsS

Du¿tPm¬]m-Z-\-Øns‚ 60˛75 iX-am\w hsc

t_k¬ sa‰-t_m-fnIv td‰n-\m-Wp-]-tbm-Kn-°p-∂-Xv.

ico-c-Øn¬ G‰hpw IqSp-X¬ Du¿Pw D¬∏m-Zn-∏n-°-

s∏-Sp-∂Xv Icƒ tImi-ß-fn-em-Wv. •qt°m-kpw sImgp-

∏pamWv Du¿tPm¬∏m-Z-\-Øn-\mbn IqSp-X-embpw

D]tbm-Kn-°-s∏-Sp-∂-Xv. t_k¬ sa‰-t_m-fnIv td‰v

\nb-{¥n-°p-∂-Xn¬ ssXtdm-Ivkn≥ apJy- ]¶p hln-

°p∂p.

ssXtdmbvUv {KŸn (Thyroid gland)

Nn{Xw (3.3) \nco£n-°q. kz\-t]-S-I-Øn\v sXm´p Xmsg ASp-

Øv izmk-\m-f-Øn\v Ccp-h-i-Øp-ambn ÿnXn-sN-øp∂ c≠v

CX-fp-I-fp≈ {KŸn-bm-Wv ssXtdmbvUv {KŸn.

ssXtdmbvUv {KŸn D¬]m-Zn-∏n-°p∂ tlm¿tamWpI-fmWv

ssXtdm-Ivkn≥, Im¬kn-tSm-Wn≥ F∂n-h.

ssXtdm-Ivkns‚ [¿a-ßƒ Nn{Xo-I-cn-®n-cn-°p-∂Xv \nco-£n°q.

\nK-a-\-ßƒ kb≥kv Ub-dn-bn¬ Ipdn-°q.

ssXtdm-Ivkns‚ [¿a-ßƒ a\-

 n-em-°n-bt√m. \ΩpsS ico-c-

Øn¬ Bh-iy-Øn\v ssXtdm-

Ivkn≥ D¬∏m-Zn-∏n-°-s∏-´n-´n√

F¶n¬ AXv Fßs\-bm-bn-

cn°pw ico-c-{]-h¿Ø-\-ßsf

_m[n-°p-I?

$

$

$

$

Nn{Xw 3.3 ssXtdmbvUv {KŸn

{`qWm-h-ÿ-bnepw ssii-hm-h-ÿ-

bnepw akvXn-jvI-Øns‚ hf¿®bpw

hnIm-k-hpw Xzcn-X-s∏-Sp-Øp-∂p.

D]m-]-Nb {]h¿Ø-\-ß-fpsS

\nc°v Db¿Øp-∂p.

Du¿tPm¬∏m-Z\w

h¿[n-∏n-°p∂p.

ssXtdm-Ivkn≥

Ip´n-I-fnse ico-c-h-f¿®sb

\nb-{¥n-°p-∂p.

Nn{Xo-I-cWw 3.4  ssXtdm-Ivkns‚ [¿a-ßƒ
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ssXtdm-Ivkn≥ D¬∏m-Z\w Ipd-™m¬

(sslt∏mssX-tdm-bvUnkw) (Hypothyroidism)

{`qWm-h-ÿ-bn-tem ssii-hm-h-ÿ-bntem ssXtdm-Ivkn≥

e`y-X- Ip-d-bp∂Xv _p≤n-am-μy-Øn\pw hf¿®m apc-Sn-∏n\pw

CS-bm-°p-∂p. Cu Ah-ÿ-bmWv s{I‰n-\n-kw (Cretinism).
apXn¿∂-h-cn¬ ssXtdm-Ivkns‚ XpS¿®-bmb Ipdhv

anIvskUna (Myxoedema) F∂ Ah-ÿbv°v Imc-W-am-Ipw.

Ipd™ D]m-]-Nb\nc°v, aμX, Dd-°-°p-dhv, ico-c-̀ mcw IqSp-

I, Db¿∂ c‡-k-Ω¿Zw, ico-c-I-e-I-fpsS ho°w XpS-ßn-b-

h-bmWv {][m\ e£-W-ßƒ.

ssXtdm-Ivkn≥ D¬∏m-Z\w IqSn-bm¬

(ssl∏¿ssXtdm-bvUn-kw) (Hyperthyroidism)

ssXtdm-Ivkns‚ XpS¿®-bmb AantXm¬∏m-Z-\w -aqew ssXtdm-Ivkn≥ kzm[o-

\n-°p∂ F√m Poh¬{]h¿Ø-\-ßfpw Xzcn-XK-Xn-bn-em-hp∂ Ah-ÿ-bmWv

ssl∏¿ssXtdm-bvUnkw. CXns‚ {][m\ e£-W-ßƒ {i≤n-°q.

$ Db¿∂ D]m-]-Nb\nc°v

$ IqSnb icocXm]-\ne

$ IqSp-X¬ hnb¿∏v

$ IqSnb lrZ-b-an-Sn-∏v

$ Dd-°-an-√m-bva

$ ico-c-̀ mcw Ipd-bp-I

$ sshIm-cnI {]£p-_v[X

\o≠p-\n¬°p∂ ssl∏¿ssXtdm-bvUnkw IÆp-Iƒ ]pd-tØ°v X≈p∂

e£-W-tØmSp IqSnb t{Khvkv tcmKØnte°v (Graves disease) \bn°pw.

tKmbn-‰¿ (Goitre)
ssXtdm-Ivkns‚ D¬∏m-Z-\-Øn\v Ab-Un≥ AXym-h-iy-am-Wv. Ab-Uns‚

A`m-h-Øn¬ ssXtdm-Ivkns‚ D¬∏m-Z\w XS- s∏-Sp-∂p. Cu kml-N-cy-

Øn¬ IqSp-X¬ ssXtdm-Ivkn≥ D¬∏m-Zn-∏n-°m-\p≈ Hcp {ia-sa∂ \ne-

bn¬ ssXtdmbvUv {KŸn Aan-X-ambn hf-cp-∂p. Cu Ah-ÿ-bmWv tKmbn‰¿.

kqN-Ißƒ

$ Poh¬{]h¿Ø-\-ßƒ \nb-{¥n -°-p -∂-Xn¬ ssXtdm -Ivkns‚

{]m[m\ysa¥v?

$ ssXtdmIvkn≥ D¬∏m-Z\w IqSn-bm¬ D≠m-tb-°m-hp∂ {]iv\-ßƒ

Fs¥√mw?

$ ssXtdm-Ivkn≥ Ipd-™m-ep-≠m-hp∂ {]iv\-ßƒ Fs¥-√mw?

$ Ab-Un\pw ssXtdmbvUv {KŸn-bpw XΩn-ep≈ _‘sa¥v?

Nn{Xw 3.6

t{Khvkv tcmK

e£Ww

Nn{Xw 3.4

s{I‰n-\nkw

Nn{Xw 3.5

anIvsk-Una

Nn{Xw 3.7

tKmbn-‰¿
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c‡-Ønse Im¬ky-Øns‚ Afhv 9-11 mg/100ml

............ {KŸn Im¬kn-tSmWn≥ D¬∏m-Zn-∏n-°p∂p.

]mcm-ssX-tdmbvUv {KŸn ..............................

D¬∏m-Zn-∏n-°-p-∂p.

Aÿn-I-fn¬ ............

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

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

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

I
q
S
p∂

p.
..
..
..
..
..
..
..
..

Afhv

{Iao-I-cn-°p∂p

Nn{Xo-I-cWw 3.5  c‡-Ønse Im¬ky-Øns‚ Afhv {Iao-I-cWw

Im¬kn-tSm-Wn≥ (Calcitonin)
c‡-Ønse Im¬ky-Øns‚ Afhv h¿[n-°p-tºmƒ ssXtdmbvUv {KŸn

D¬∏m-Zn-∏n-°p∂ tlm¿tam-WmWv Im¬kn-tSm-Wn≥. CXv c‡-Ønse

Im¬ky-Øns‚ Afhv Ipd-bv°p-∂p. Aÿn-I-fn¬\n∂p Im¬kyw c‡-

Ønte°p Ie-cp∂ {]h¿Ø\w XS™pw c‡-Ønse A[n-Iap≈

Im¬kysØ Aÿn-I-fn¬ kw -̀cn-®pamWv Cu tlm¿tam¨ Im¬ky-Øns‚

Afhv {Iao-I-cn-°m≥ klm-bn-°p-∂-Xv.

]mcm-ssX-tdmbvUv {KŸn (Parathyroid gland)
ssXtdmbvUv {KŸn-bpsS ]n≥`m-K-Ømbn ÿnXn-sN-øp∂

{KŸn-bmWv ]mcm-ssX-tdmbvUv {KŸn. Cu {KŸn D¬∏m-

Zn -∏n -°p∂ tlm¿tam -WmWv ]mcm -tXm¿tam¨

(Parathormone). c‡-Ønse Im¬ky-Øns‚ Afhv Ipd-

bp-tºmƒ hr°-I-fn¬ \n∂v c‡-Ønte°v Im¬ky-

Øns‚ ]p\-cm-Kn-c-WØn\v klm-bn-°p-I, Aÿn-Ifn¬

Im’yw kw -̀cn°p∂Xv XS-bpI F∂o {]h¿Ø-\-ß-fn-eqsS c‡-Ønse

Im’y-Øns‚ Afhv h¿[n-∏n-°p-I-bmWv Cu tlm¿tam-Wns‚ [¿aw. ]mcm-

tXm¿tam-Wns‚bpw Im¬kn-tSm-Wn-s‚bpw {]h¿Ø\w ]c-kv]chncp-≤-amWv.

c‡-Ønse Im¬ky-Øns‚ Afhv  Cu tlm¿tam-Wp-IfpsS {]h¿Ø\^e-

ambn {Iao-I-cn-°p-∂-Xns‚ Nn{Xo-I-cWw (3.5) ]q¿Øn-bm-°q.

buh-\ -Im-ew- h-sc -am-{X-ap≈ tlm¿tam-̈

amsd-√n\v Xmsg-bmbn ÿnXn-sN-øp∂ A¥x{kmho{KŸn-bmWv ssXakv (Thymus). ssii-h-L-

-́Øn¬ hfsc kPo-h-ambn {]h¿Øn-°p∂ Cu {KŸn {]mb-]q¿Øn-bm-

Ip-tºmƒ Npcpßn sNdp-Xm-Ip∂p. ico-c-Øn¬ tcmK-{]-Xn-tcm[ {]h¿Ø-

\sØ klm-bn-°p∂ enwt^m-ssk-‰p-I-fpsS ]mI-s∏-S-en-s\bpw {]h¿Ø-

\sØbpw \nb-{¥n-°pI F∂-XmWv Cu {KŸn-bpsS {][m\ [¿aw.

ssXtam-kn≥ (Thymosin) F∂ tlm¿tam¨ D¬∏m-Zn-∏n-°p-∂Xv Cu {KŸn-

bm-Wv. bph-Xz-tlm¿tam¨ F∂pw CXns\ hnfn°m-dp-≠v.

ssXtdmbvUv

{KŸn

]mcmssXtdmbvUv

{KŸn

Nn{Xw 3.8

]mcm-ssX-tdmbvUv

{KŸn

Nn{Xw 3.9 ssXakv
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ssewKnI tlm¿tam-Wp-Iƒ

tIm¿´n-tkmƒ : amwkyw, sImgp∏v F∂n-h-bn¬
\n∂p≈ •qt°mkv \n¿amWw, ico-c-Øn¬
ho°w, Ae¿Pn F∂nh C√m-Xm°¬. {]Xn-
tcm[ tImi-ß-fpsS {]h¿Ø\w aμo-̀ -hn-∏n-°¬.

A¬tUm-Ãn-tdm¨ : hr°-bn¬ {]h¿Øn®v ico-
c-Ønse ehW˛Pe kwXp-en-Xm-hÿ \ne-
\n¿Øp-∂p. c‡-k-Ω¿Zw {Iao-I-cn-°p∂p.

tIm¿´Ivkv

saUp√

F]n-s\-{^n≥ : ASn-b¥c kml-N-cy-ß-fn¬
knw]-X-‰nIv \mUohyh-ÿtbmsSmØp tN¿∂v
{]h¿Øn-°p-∂p. CXp-hgn CØcw kml-N-cy-ß-
fn¬ t]mcm-Smt\m, ]n¥n-cn-t™m-Smt\m Ign-bp-∂p.

Nn{Xo-I-cWw 3.6 A{Uo-\¬ {KŸn, tlm¿tam-Wp-Iƒ
t\m¿F]n-s\-{^n≥ : F]ns\{^nt\msSm∏w
tN¿∂p {]h¿Øn-°p∂p.

hni-∏n\pw Zl-\ klm-
bØn\pw tlm¿tamWpIƒ

`£-W-]-Zm¿Y-ßƒ C√msXhcp-tºmƒ Bam-i-b-

Øn¬ D¬∏m-Zn-∏n-°-s∏-Sp∂ tlm¿tam-WmWv s{Ken≥

(Ghrelin). CXv sslt∏m-Xem-a-kn¬ {]h¿Øn-°p-tºm-

gmWv \ap°v hni∏v A\p-̀ -h-s∏-Sp-∂-Xv. ̀ £W-tijw

Bam-ibw s{Ken≥ D¬∏m-Z\w \n¿Øp-∂Xn-eqsS

sslt∏m-X-em-akv hni-∏n-√mØ A\p-̀ hw D≠m-°p-

∂p. CXp-Iq-SmsX Bam-i-b-Øn¬ D¬∏m-Zn-∏n-°p∂

Kmkv{Sn≥ (Gastrin) Bam-ib Zl-\-c-k-ß-fpsS D¬∏m-

Z-\sØ \nb-{¥n-°p-∂p. ]Izm-i-b-Øn¬ D¬∏m-Zn-∏n-

°-s∏-Sp∂ sk{Io-‰n≥ (Secretin) ]m≥{In-bmkns‚

{]h¿Ø-\sØ DtØ-Pn-∏n-°p-Ibpw Bam-ibck-

Øns‚ D¬∏m-Z -\w Ipd-bv°p-Ibpw sNøpw.

A¥x{km-ho{K-Ÿn-I-fmbn ]cn-K-Wn-°-s∏-SmØ

lrZbw, hr° XpS-ßnb Ah-b-h-ßfpw hnhn[

tlm¿tam-Wp-Iƒ D¬∏m-Zn-∏n-°p-∂p-≠v.

A{Uo\¬ {KŸn (Adrenal gland)
Ch hr°-IfpsS apI-fn-embn ÿnXnsNøp∂p. A{Uo-\¬ {KŸn-bpsS ]pdw-

`mKw tIm¿´Ivkv F∂pw Dƒ`mKw saUp√ F∂pw Adn-b-s∏-Sp-∂p. A{Uo-

\¬ {KŸn-bpsS LS-\, D¬∏m-Zn-∏n-°p∂ tlm¿tam-Wp-I-ƒ F∂nh Nn{Xo-

I-cn®n-cn-°p-∂Xv (3.6) {i≤n-°q. kqN-Iß-ƒ°-\p-k-cn®v N¿®sNbvXv

kb≥kv Ub-dn-bn¬ Fg-p-Xq.

kqN-Ißƒ

$ A{Uo-\¬ {KŸn-bpsS

tIm¿´Ivkv D¬∏m-Zn-∏n-°p∂

tlm¿tam-Wp-Iƒ.

$ tIm¿´n-tkm-fns‚ [¿aw.

$ ico-c-Ønse ehW˛Pe Xpe\m-

h-ÿ-bpsS {Iao-I-c-Ww.

$ ASn -b -¥ckmlNcy -ß-f n¬

F]ns\{^ns‚bpw t\m¿F]n-

s\{^ns‚bpw {]h¿Ø\w.

knw]-X-‰nIv hyhÿ DtØ-Pn-∏n-°-s∏-́ p

Ign-™m-ep-≠m-hp∂ imco-cnI{]h¿Ø-\-

ßƒ IqSp-X¬ kabw \ne-\n¿Øp-∂Xv

F]ns\{^ns‚bpw t\m¿F]n-s\{^n

s‚bpw {]h¿Ø-\-tØm-sS-bm-Wv.



48

Poh-imkv{Xw ˛ X

]n‰yq-‰-dn {KŸn-bpsS ap≥Zfw
[¿aw

D¬∏m-Zn-∏n-°p∂  tlm¿tam-Wp-Iƒ

ssXtdmbvUv Ãnap-te-‰nMv ssXtdmbvUv {KŸn-bpsS {]h¿Ø\sØ

tlm¿tam¨ (TSH) DtØ-Pn-∏n-°p-∂p.

A{Un-t\m tIm¿´nt°m A{Uo-\¬ {KŸn-bpsS tIm¿´Ivkns‚ {]h¿Ø\sØ

t{Sm]nIv tlm¿tam¨ (ACTH) DtØ-Pn-∏n-°p-∂p.

sKmWmtUm t{Sm]nIv ]pcp-j-∑m-cn¬ hrjW-ß-fpsS {]h¿Ø\w, kv{XoI-fn¬

tlm¿tam¨ (GTH) Afim-i-bßfpsS- {]-h¿Ø\w F∂nh DtØ-Pn-∏n-°p-∂p.

hf¿®m tlm¿tam¨  (GH)
(skmam-t‰m -t{Sm-∏nIv tlm¿tam¨ (STH))

ico-c-h-f¿® Xzcn-X-s∏-Sp-Øp-∂p.

t{]mem-IvSn≥ ape∏m¬ D¬∏m-Z\w

]´nI 3.2

ss]\n-b¬ {KŸn ̨  Hcp ssPhLSn-Im-cw

akvXn-jvI-Øns‚ a[y-̀ m-K-Ømbn ImW-s∏-Sp∂ Hcp

sNdnb {KŸn-bmWv ss]\n-b¬  {KŸn (Pineal gland).
CXv D¬∏mZn∏n-°p∂ saem-tSm-Wn≥ (Melatonin) F∂

tlm¿tamWmWv ssZ\w-Zn\ {]h¿Ø-\-ß-fpsS Xmf-

{Iaw ]men-°p-∂-Xn\v klm-bn-°p-∂-Xv. saem-tSm-Wns‚

D¬∏m-Z\w cm{Xn-Im-e-ß-fn¬ IqSp-Xepw ]I¬

kabØv Ipd-hpamWv. saem-tSm-Wns‚ km∂n[yw IqSp-

tºmƒ Dd°w hcpIbpw Ipd-bp-tºmƒ Dd-°-Øn¬\n∂v

DW-cm≥ Imc-Wa-m-IpIbpw sNøp-∂p. Cß-s\-bmWv

Cu tlm¿tam¨ PohnXXmf-{Iaw km[y-am-°p-∂-Xv.

IrXy-amb {]P-\\ Ime-L-´ -ap≈ Pohn -I-fn¬

ssewKnI{]h¿Ø-\-ßƒ \nb-{¥n-°p-∂Xpw Cu

tlm¿tam-Wm-Wv.

]n‰yq‰dn {KŸn (Pituitary gland)

akvXn-jvI-Øn¬ sslt∏m-X-em-a-kn\v sXm´p-Xm-sg-

bmbn ÿnXn-sN-øp∂ c≠v Zfß-fp≈ {KŸn-bmWv

]n‰yq-‰dn {KŸn. Nn{Xw (3.11) \nco-£n-°q. a‰p {KŸn-I-

fpsS {]h¿Ø-\sØ DtØ-Pn-∏n-°p∂ t{Sm]nIv

tlm¿tam-Wp-Iƒ (Tropic hormones) D¬∏m-Zn-∏n-°p-∂-Xn-

\m¬ A¥x{km-ho-hy-h-ÿ-bn¬ ]n‰yq-‰dn {KŸn°v hf-

sc-b-[nIw {]m[m\yap≠v. CXns‚ ap≥Zfw D¬∏m-Zn-

∏n-°p∂ tlm¿tam-Wp-I-fpsS ]´nI (3.2) hni-I-e\w

sNbvXv \nK-a-\-ßƒ kb≥kv Ub-dnbn¬ Fgp-Xq.

]n≥Zfw

Nn{Xw 3.11 ]n‰yq-‰dn {KŸn

sslt∏m-X-em-akv

ap≥Zfw

ss]\n-b¬

{KŸn

Nn{Xw 3.10 ss]\n-b¬ {KŸn
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tlm¿tam¨ [¿aw

K¿`m-ib`nØn-bnse an\pk-t]-in-I-fpsS kt¶m-N-

HmIvkntSm-kn≥ Øn\v  klm-bn-°pI hgn {]khw kpK-a-am-°p-∂p.

ape-∏m¬ Npc-Øm≥ klm-bn-°p-∂p.

hmtkm-{]-kn≥ AYhm hr°-bn¬ Pe-Øns‚ ]p\-cm-Kn-cWØn\v

B‚n ssUbqd-‰nIv klm-bn-°p-∂p.

tlm¿tam¨ (ADH).

]´nI 3.3

Nn{Xw 3.12

At{ImsaKm-en

_m[n® hy‡n

t]m¿´¬ knc

\mUo-X-¥p-°ƒ

]n≥Zfw

ap≥Zfw

sslt∏m-X-em-akv

Nn{Xw 3.14 ]n‰yq-‰dn {KŸnbpw

sslt∏m-X-em-akpw

ico-c-h-f¿®bv°p ]n∂n¬

ico-c-h-f¿®m L-´-Øn¬ hf¿®sb Xzcn-X-s∏-Sp-Øp∂ tlm¿tamWmWv

skmamt‰mt{Sm∏n≥ (Somatotropin). CXv ]n‰yq-‰-dn -{K-Ÿn-bpsS ap≥Z-f-ØnemWv

D¬∏m-Zn-∏n-°-s∏-Sp∂Xv. hf¿®bpsS -L-´-Øn¬ CXns‚

D¬∏m-Z\w IqSn-bm¬ Aan-X-amb ico-c-hf-¿® D≠m-Ip∂p.

Cu Ah-ÿ-bmWv `oam-Im-c-Xzw (Gigantism). F∂m¬

hf¿®mL-́ -Øn¬ CXns‚ D¬]m-Z-\-w Ipd-™m¬ hf¿®

apc-Sn-®v hma-\-Xz-Øn\v (Dwarfism) Imc-W-am-Ip-∂p.

hf¿®mL-´-Øn-\p-tijw skmamt‰mt{Sm∏ns‚ AanX

D¬∏m-Z\w aqew apJw, XmSn-sb√v, hnc-epI-ƒ F∂nhnS-ß-

fnse Aÿn-Iƒ hf-cp∂ kml-N-cy-ap-≠m-Imw. CXmWv

At{ImsaKm-en (Acromegaly).

]n‰yq-‰dn {KŸn-bpsS ]n≥Zfw ˛

Hcp kw`-c-W-tI{μw

Nn{Xw (3.14) \nco-£n-°q.

]n‰yq-‰dn {KŸn-bpsS ]n≥Z-f-Øn¬\n∂p {khn-°-s∏-

Sp∂ HmIvkn -tSm -kn≥, hmtkm-{]-kn≥  F∂o

tlm¿tam-Wp-Iƒ bYm¿Y-Øn¬ D¬∏m-Zn-∏n-°p-∂Xv

sslt∏m-X-em-a-knse {]tXyI \mUo-tIm-i-ß-fm-Wv

(Neuro secretory cells). Cu tlm¿tam-Wp-Isf kw -̀

cn®v hbv°p-Ibpw Bh-iym-\p-k-cWw c‡-Øn¬

Ie¿ØpIbpw sNøpI F∂-XmWv ]n‰yq-‰dn {KŸn-

bpsS ]n≥Z-f-Øns‚ [¿aw.

NphsS \¬In-b ]´nI (3.3) \nco-£n-°q. \nK-a-\-

ßƒ kb≥kv Ub-dn-bn¬ Ipdn-°q.

Nn{Xw 3.13

hma-\-Xzhpw

`oam-Im-c-Xzhpw
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aq{X-Øns‚
Afhv h¿[n-°p∂p.

c‡-Øn¬ Pe-Øns‚ km[m-cW Afhv.

hmtkm-{]-kn≥ D¬∏m-Z\w IqSp∂p.

hmtkm-{]-kn≥ D¬∏m-Z\w Ipd-bp-∂p.

hr°-bn¬ Pe-Øns‚ ]p\-cm-Kn-
cWw h¿[n-°p-∂p.

I
pd

-b
p∂

p
I

qS
p∂

p

Pe-Øns‚ Afhv
{Iao-I-cn-°p∂p.

Nn{Xo-I-cWw 3.7  c‡-Ønse Pe-Øns‚ Af-hv {Iao-I-cn°¬

aq{X-Øns‚
Afhv Ipd-bp∂p.

hr°-bn¬ Pe-Øns‚ ]p\-cm-Kn-
cWw Ipd-bp-∂p.

hmtkm-{]-kns‚ D¬∏m-Z-\hpw aq{X-Øns‚ Afhpw XΩn¬ _‘-ap-≈-Xmbn

Nn{Xo-I-c-W-Øn¬ \n∂p hy‡-am-b-t√m. km[m-c-W-bmbn hnb¿∏n-eq-sSbpw

a‰pw ico-c-Øn¬ \n∂p Pe-\-jvS-ap-≠m-Im-\n-S-bp≈ th\¬°m-eØv hmtkm-

{]-kns‚ D¬∏m-Z\w IqSp-X-em-bn-cn-°pw. F∂m¬ ag-°m-eØpw XWp-∏p-Im-

eØpw CXns‚ D¬∏m-Z\w Ipd-hp-am-bn-cn-°pw.

hmtkm-{]-kns‚ D¬∏m-Z\w Ipd-bp-∂Xv icocsØ Fßs\ _m[n-°pw? hmtkm-

{]-kn≥ Bh-iy-amb Af-hn¬ C√msX hcp-tºmƒ hr°-bn-¬ Pe-Øns‚ ]p\-

cm-Kn-c-W-Øns‚ tXmXv Ipd-bpw. X∑qew aq{Xw IqSnb Af-hn¬ ]pd-¥-≈-s∏-

Sp∂p. Cu Ah-ÿ-bmWv Ub-_-‰nkv C≥kn-]n-Ukv (Diabetes insipidus).
IqsS°qsSbp≈ aq{X-hn-k¿P\w, IqSnb Zmlw F∂n-h-bmWv CXns‚ e£-

W-ßƒ.

kqN-Ißƒ

$ hmtkm-{]-kns‚ hr°-bnse {]h¿Ø-\w.

$ ag-°m-eØv km[m-c-W-bmbn aq{X-Øns‚ Afhv IqSm-\p≈ ImcWw.

$ ico-c-Øn¬\n∂p Pe-\jvSw Ipdbv-°p-∂-Xn¬ hmtkm-{]-kns‚ ]¶v.

$ Ub_-‰nkv C≥kn-]n-Ukv.

ssewKn-Im-h-b-h-ßƒ (Gonads)

kv{Xo]p-cpj ssewKn-Im-h-b-h-ß-fmb Afim-i-bhpw hrj-Whpw hyXy-

kvX-ß-fmb tlm¿tam-Wp-I-fmWv {khn-°p-∂-Xv. ssewKn-Im-h-b-h-ß-fpsS

hf¿®bpw {]h¿Ø-\hpw \nb-{¥n-°p-∂Xv ]n‰yq‰ -dn -bn¬\n∂p≈

sKmWmtUm t{Sm]nIv tlm¿tam-Wp-I-fm-Wv (GTH). ssewKn-Im-h-b-h-ß-fpw

Ah D¬∏m-Zn-∏n-°p∂ tlm¿tam-Wp-Ifpw Nn{Xo-I-cn-®n-cn-°p-∂Xv (3.8)

\nco£n°q. kqN-Iß-fpsS ASn-ÿm-\-Øn¬ N¿® -sNbvXv \nK-a-\-ßƒ

kb≥kv Ub-dn-bn¬ Fgp-Xq.

hmtkm-{]-kn≥ hr°-bn¬ Fßs\ {]h¿Øn°p∂p F∂p hni-Z-am-°p∂

Nn{Xo-I-cWw (3.7) \nco-£n-°q. kqN-Ißƒ-°-\p-k-cn®v N¿®- sNbvXv

kb≥kv Ub-dn-bn¬ Fgp-Xq.
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Nn{Xo-I-cWw 3.8  ssewKnI tlm¿tam-Wp-Iƒ

sStÃm-Ãn-tdm¨

_otPm¬∏m -Z\w,
ZznXob ]pcpj
khn-ti-j-X-I-fmb
i_vZ-am-‰w, tcma-h-
f¿®, ssewKn-Im-h-
bh hf¿® XpS-
ßn -bh \nb-{¥n -
°p∂p.

Cukvt{SmP-≥

kv{XoI-fn¬ ssewKnI hf¿®,
B¿Ø-h-N-{Iw, Atfim¬∏m-Z\w
F∂nh \nb-{¥n-°p-∂p.

Afim-ibw

(Ovary)
hrjWw

(Testis)

s{]msP-Ã-tdm¨

{`qWsØ K¿`m-i-b-Øn¬ \ne-
\n¿Ø¬, Atfim¬∏m-Z\w,
B¿Ø-h-N{Iw F∂n-h \nb-{¥n-
°p∂p.

kqN-Ißƒ

$ ]pcp-j- ssew-KnI tlm¿tam-Wns‚ {]h¿Ø-\w.

$ kv{Xo ssewKnI tlm¿tam-WpI-fpsS {]h¿Ø-\w.

$ ssewKn-Im-h-b-h-ßfn¬ sKmWm-tUm- t{Sm-]nIv tlm¿tam-Wns‚

kzm[o\w.

sslt∏m-X-em-akv (Hypothalamus)

akvXn-jvI-Øns‚ `mK-amb sslt∏m-X-

em-akv A¥x{kmhohyh-ÿ-bpsS `mK-

ambpw {]h¿Øn-°p-∂p-≠v. HmIvkn-tSm-

kn≥, hmtkm-{]-kn≥ F∂o tlm¿tam-

Wp-Iƒ sslt∏m-X-em-a-kmWv D¬∏m-Zn-

∏n-°p-∂-sX∂v \nßƒ a\- n-em-°n-b-

t√m. CXn\p ]pdsa hnhn-[-Xcw dneo-

knMv tlm¿tamWpIƒ (Releasing
hormones), C≥ln-_n-‰dn -tlm¿tamWp

Iƒ (Inhibitory hormones) F∂nh D¬∏m-

Zn -∏n®v sslt∏m-X-em-akv ]n‰yq -‰dn

{KŸnsbbpw AXphgn A¥x{kmho

hyh-ÿsb samØ-ambpw \nb-{¥n-°p-∂p.

dneo-knMv tlm¿tam-Wns‚bpw C≥ln-_n-‰dn tlm¿tam-Wns‚bpw

{]h¿Ø\w Nn{Xo-I-cn-®n-cn-°p-∂Xv (Nn{Xo-I-cWw 3.9) \nco-£n-°q.

kqNIßƒ°-\p-k-cn®v N¿®-sNbvXv kb≥kv Ub-dn-bn¬ Fgp-Xq.

sslt∏m-

X-em-akv

]n‰yq-‰dn

{KŸn

Nn{Xw 3.15  sslt∏m-X-em-akv
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kqN-Ißƒ

$ dneo-knMv tlm¿tam-Wns‚ {]h¿Ø-\w.

$ t{Sm]nIv tlm¿tam-Wp-I-fpsS hnhn[ {KŸn-I-fnse kzm[o-\w.

$ C≥ln-_n-‰dn tlm¿tam-Wns‚ {]h¿Ø-\w.

ico-c-Ønse Poh¬{]-h¿Ø-\-ß-fpsS \nb-{¥-Whpw GtIm-]-\hpw km[y-

am-°p-∂-Xn¬ A¥x-{kmhohyhÿ henb ]¶p hln-°p-∂p-≠v. A¥x{kmho

{KŸn-Iƒ D¬∏m-Zn-∏n-°p∂ tlm¿tam-Wp-I-fpsS kwtbmPnXhpw {Iao-Ir-X-

hp-amb {]h¿Ø-\amWv CXns‚ ASn-ÿm-\w. \mUo-hy-h-ÿ-bp-sSbpw A¥x-

{kmho hyh-ÿ-bp-sSbpw HØp tN¿∂p≈ {]h¿Ø-\-amWv B¥cka-ÿn-

Xn- ]me\w (Homeostasis) Dd∏phcp-Øp-∂-Xv.

cmk-k-tμ-i-hn-\n-abw ico-c-Øn-\p -]p-dØv

Pohn-Iƒ°n-S-bn¬ Bi-b-hn-\n-abw km[y-am-°m≥

Ipd™ Af-hn¬ ico-c-Øn¬ \n∂v Np‰p-]m-Sp-I-fn-

te°v {khn∏n°p∂ cmk-h-kvXp-°-fmWv ^ndtam-

Wp-Iƒ -(Pheromones). Cu cmk-h-kvXp-°ƒ Pohn-I-fpsS Poh-[¿a-Øntem

kz`m-h-Øntem Nne {]Xn-I-c-W-ßƒ°p Imc-W-am-hp-∂p. CWsb BI¿jn-

°¬, `£-W-e-`y-X Adn-bn-°¬, k©m-c-]m-X \n¿W-bn-°¬, A]-I-S

km[yX Adn-bn°¬ F∂n-h-bv°p≈ ktμ-i-ßƒ ^nd-tam-Wp-Iƒ hgn-

km[y-am-Ip-∂p≠v. hcn-h-cn-bmbn t]mIp∂ Ddp-ºp-Isf \o°w sNbvXmepw

A¬∏-k-a-b-Øn-\p-tijw Ah ho≠pw AtX k©m-c-]m-X-bn¬Øs∂

hcp-∂-Xmbn \nßƒ I≠n-cn-°pw. tX\o-®-Iƒ, NnX-ep-Iƒ apX-em-bh

tImf-\n-bmbn Pohn-°p∂Xv ̂ nd-tam-Wp-Iƒ D]-tbm-

Kn -®p≈ cmk-k-tμ-i-ßƒ hgn -bm -Wv.

IkvXqcnam\nse IkvXqcn (Musk), shcp-Inse

Nn{Xo-I-cWw 3.9  sslt∏m-X-em-akpw ]n‰yq-‰dn {KŸn-bp-am-bp≈ _‘w

]n‰yq-‰dn {KŸn-bpsS
ap≥ZfØnse t{Sm]nIv
tlm¿tam-Wp-IfpsS

D¬∏m-Z-\sØ XS-bp-∂p.

sslt∏m-X-em-akv

]n‰yq‰dn {KŸn-bpsS ap≥Zfw DtØ-Pn-∏n-°-s∏-́ v
t{Sm]nIv tlm¿tam-Wp-Iƒ D¬∏m-Zn-∏n-°-s∏-Sp-∂p.

C≥ln-_n‰dn tlm¿tam¨

dneo-knMv tlm¿tam¨
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A_vskknIv
BknUv (Abscisic acid)
hnØnse {`qW-Øns‚

kp]vXm-h-ÿ, Ce-Iƒ, Imbv-Iƒ
F∂nh s]mgn-b¬, Ce-I-fpsS

hm´w, ]pjv]n-°¬ F∂nh
\nb-{¥n-°p-∂p. {]Xn-Iqe

kml-N-cy-ß-fn¬ kky-Øns‚
\ne-\n¬∏n\v CXv {][m\

]¶p hln-°p-∂p.

HmIvkn-≥
(Auxin)

tImi-h-f¿®, tImi-Zo¿Lo-I-c-
Ww, A{K-ap-Ip-f-Øns‚ hf¿®
Xzcn-X-s∏-SpØn ]m¿iz-ap-Ip-f-ß-

fpsS hf¿® aμo-̀ -hn-∏n°¬,
IqSnb Afhn¬ hcp-tºmƒ
thcp-I-fpsS hf¿® XS-b¬,

^e-cq-]o-I-cWw.

sskt‰m-In-\n≥
(Cytokinin)

HmIvkn-\p-ambn tN¿∂v
kky-ß-fn¬ tImi-hn-`-P-\hpw
tImi-ssh-hn-[y-h¬°-c-Whpw

tImi-h-f¿®bpw
km[y-am-°p∂p.

Pn∫¿en-\p-Iƒ
(Gibberellins)

tImi-Zo¿Lo-I-c-WsØ
Xzcn-X-s∏-Sp-Øp-∂p-. hnØp-Iƒ

apf-bv°p-tºmƒ AXn¬ cmkm-·n-
I-fpsS D¬]m-Z\w DtØ-Pn-∏n-°p-

∂Xp-hgn kw`r-Xm-lm-c-Øns‚
hnL-S-\w, ]pjv]n-°¬, Ce-bp-

sSbpw ^e-ß-fp-sSbpw
hf¿®.

FYn-en≥
(Ethylene)

hmX-I-cq-]-Øn-ep≈ Cu
cmk-hkvXp ^e-ßƒ

]gp-°m≥ klm-bn-°p-∂p.
IqSnb Af-hn-ep≈ FYn-en≥

kky-ß-fn¬ Ce-Ifpw
^e-ßfpw s]mgn-bm≥

Imc-W-am-hp-∂p-≠v.

Nn{Xo-I-cWw 3.10

knh-t‰m¨ (Civeton), s]¨]-´p -\q¬ ie`Ønse t_mw_n-tImƒ

(Bombykol) F∂nh ^nd-tam-Wp-Iƒ°v DZm-l-c-W-ß-fm-Wv. Im¿jn-I-ta-J-e-

bn¬ Ir{Xna ^ndtam-Wp-I-fp-]-tbm-Kn-®p≈ IoS\nb-{¥Wam¿Kw Ah-ew-

_n®phcp-∂p≠v.

kky-ß-fnepw tlm¿tam-Wp-Iƒ

P¥p-°-fn-te-Xp-t]mse kky-ß-fnse Poh¬ {]h¿Ø-\-ßsf \nb-{¥n-°p-

Ibpw GtIm-]n-∏n-°p-Ibpw sNøp-∂Xv kky-tIm-i-ß-fn¬ D¬]m-Zn-∏n-°-s∏-

Sp∂ Nne cmk-hkvXp-°fm-Wv. ChbmWv kky-tlm¿tam-Wp-Iƒ. kky-h-

f¿®m \nb-{¥-Ih-kvXp-°ƒ (Plant growth regulators) F∂pw Chsb hnfn-

°mdp≠v . hnhn[ kky-tlm¿tam-Wp-IfpsSbpw Ah-bpsS [¿a-ßfpsSbpw

Nn{Xo-IcWw (3.10) \nco-£n-®v ]´nI (3.4) DNn-X-ambn ]q¿Øn-bm-°q.
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kky-tlm¿tam-Wp-Iƒ [¿aw

HmIvkn-≥

A_vskknIv BknUv

hnØnse kw`r-Xm-lm-c-Øns‚ hnL-S\w.

^e-ßƒ ]gp-°m≥ klm-bn-°p∂p.

]´nI 3.4

Ir{Xna kky-tlm¿tam-Wp-Iƒ

kky-ß-fnse kzm`m-hnI tlm¿tam-Wp-I-fpsS cmk-L-S\ Xncn-®-dn™v Ir{Xn-

a-ambn tlm¿tam-Wp-Iƒ D¬∏m-Zn-∏n-°p-∂p-≠v. Ch-bpsS D]-tbmKw Im¿jn-

I-ta-J-e-bpsS ]ptcm-K-Xn°v hf-sc-b-[nIw klm-b-I-am-bn. CØ-c-Øn-ep≈

Nne Ir{Xna kky-tlm¿tam-Wp-Iƒ ]-cn-N-b-s∏-Sq.

^e-ß-fn¬
hnØn-√m-Xm-°p-∂Xpw

tlm¿tam-Wp-Iƒ

Hmd-©v, ap¥n-cn, XÆn-a-Ø≥

apX-emb hnf-I-fn¬ Ir{Xn-a-

HmIvkn≥ D]-tbm-Kn®v hnØn-

√mØ ̂ e-ßƒ D¬∏m-Zn-∏n-°p-

∂p. CØ-c-Øn¬ _oP-kw-

tbmKw \S-°msXXs∂

Afim-i-b-ßƒ ^e-ß-fmbn

amdp∂ {]{In-bbmWv ]m¿Ø-

t\m-Im¿∏n (Parthenocarpy).

Pn∫¿en-\p-Ifpw ]m¿Ø-t\m-

Im¿]n°v Imc-W-am-hm-dp-≠v.

HmIvkn-\p-Iƒ

\m^vX-en≥ Ak-‰nIv Bkn-Uv (NAA), C≥tUmƒ

_yq´ndnIv BUnUv (IBA) F∂nh thcp-ap-f-∏n-°¬, ̂ e-

ßƒ AIm-e-Øn¬ s]mgn-bp-∂Xp XS-b¬ F∂o Bh-

-iy-ßƒ°mbn Im¿jn-I-ta-J-e-bn¬ D]-tbm-Kn-®p-h-cp∂p.

2.4-D (2, 4 -Dichloro phenoxy acetic acid) If-Isf \in-∏n-

°m≥ D]-tbm-Kn-°p-∂p.

Pn∫¿en-\p-Iƒ

ap¥ncn, B∏nƒ apX-emb ^e-ß-fpsS hep∏w h¿[n-∏n-

°p∂-Xn\pw am¿°-‰nMv kuI-cy-Øn\mbn ̂ e-ßƒ ]gp-

°p-∂Xv XS-bp-∂-Xn\pw D]-tbm-Kn-°p-∂p.

A_vskknIv BknUv

^e-ßƒ s]mgn-bp-∂-Xn\v Imc-W-am-Ip-∂-Xn-\m¬ ]g-

h¿Kkky-ß-fn¬ Htc ka-bØv hnf-sh-Sp∏v \S-Øm≥

D]-tbm-Kn-®p-h-cp-∂p.
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FYn-en≥

ss]\m-∏nƒ sNSn-Iƒ Htc-k-abw ]pjv]n-°m\pw X°m-fn, sNdp-\m-c-ß,

Hmd©v XpS-ßnb ]g-ßƒ ]gp-∏n-°m\pw D]-tbm-Kn-°p-∂p. FYn-t^m¨

F∂ t]cn¬ {Zmh-I- cq-]-Øn¬ e`n-°p∂ ]Zm¿Yw d∫¿ac-ß-fn¬ D]-

tbm-Kn-°p-tºmƒ FYn-en-\mbn amdn d∫-dn¬ ]m¬ D¬∏m-Z\w h¿[n-∏n-°p∂p.

kky-tlm¿tam-Wp-I-sf-°p-dn®v a\- n-em-°n-b-t√m. EXp-°ƒ°\p-k-cn®v

kky-h-f¿®sb Xzcn-X-s∏-Sp-Øp-∂Xpw aμo-̀ -hn-∏n-°p-∂Xpw Cu cmk-h-kvXp-

°-fpsS Iq´mb {]h¿Ø-\-Øn-eq-sS-bm-Wv. CXv Xncn-®-dn-™mWv Im¿jnItaJ-

e-bn¬ Ir{Xn-a-tlm¿tam-Wp-Iƒ D]-tbm-Kn-°p-∂-Xv. CØcw cmk-h-kvXp-°-

fpsS A\n-b-{¥n-X-amb D]-tbmKw ]e-X-c-Øn-ep≈ Btcm-Ky]chpw ]mcn-

ÿn-Xn-I-hp-amb {]iv\-ßƒ krjvSn-°p-∂p-s≠∂Xv hkvXp-X-bm-Wv.

$ a\p-jy-\nse A¥x-{kmho{KŸn-I-fpsS ÿm\w, Ah {khn∏n-°p∂

tlm¿tam-Wp-Iƒ, Ah-bpsS {]h¿Ø-\-ßƒ F∂nh hni-I-e\w

sNbvXv Ah-X-cn∏n-°p-∂p.

$ tlm¿tam-Wp-IfpsS {]h¿Ø-\-coXn DNn-X-amb DZm-l-c-W-ß-fn-eqsS

hni-Zo-I-cn-°p-∂p.

$ a\p-jy-\nse ssewKnI tlm¿tam-Wp-Iƒ, Ah-bpsS {]h¿Ø-\-ßƒ

F∂n-h-sb-°p-dn®v hni-Zam°p-∂p.

$ sslt∏m-X-em-akv, A¥x-{kmho{KŸn-I-fpsS \nb-{¥-Whpw GtIm-]-

\hpw km[y-am -°p -∂-sX-ßs\sb∂v hni-I-e\w sNbvXv

ka¿∞n°p∂p.

$ a\p-jy-\nse B¥-c-k-a-ÿnXn ]cn-]m-en-°p∂Xn¬ sslt∏m-X-em-

akv apJy- ]¶phln-°p-∂-sX-ßs\-sb∂v hni-I-e\w sNbvXv hni-Zo-

I-cn-°p-∂p.

$ kky-h-f¿®sb kzm[o-\n-°p∂ hf¿®mhkvXp-°ƒ, Ah-bpsS

{]h¿Ø-\-ßƒ F∂nh Xncn-®-dn™v Ah-X-cn-∏n-°p-∂p.

$ Ir{Xna kky-tlm¿tamWpI-fpsS D]-tbmKw Im¿jn-I-]p-tcm-K-Xn°v

klm-b-I-am-hp-∂-sX-ß-s\-sb∂v hni-I-e\w sNbvXv hni-Zo-I-cn-°p∂p.
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70-110 mg/100ml.
c‡-Ønse •qt°m-kns‚

km[m-cW Afhv

Ic-fn¬ ...............................
 Bbn am‰p∂p.

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

•q°-tKm¨
...............................
...............................

k
m[

m-c-W

-\
n-e

-b
n-te

°
v

I
qS
p∂

p

I
pd-b

p∂
p

k
m[

m-c
-W

-\
n-e

-b
n-t
e
°

v

1. hr°-bn¬ Pe-Øns‚ ]p\-cm-Kn-c-W-Øn\v klm-bn-°p∂ tlm¿tam¨.

(a) TSH (b) ACTH (c) ADH (d) GTH

2. ]Z-tPmUn _‘w Xncn-®-dn™v ]qcn-∏n-°p-I.

ssXtdm-Ivkn≥ : ssXtdmbvUv {KŸn

F]ns\{^n≥ : ....................................

3. Nn{Xo-I-cWw DNn-X-ambn ]q¿Øo-I-cn-°p-I.

$ "ico-c-Øns‚ B¥-c-k-a-ÿnXn ]me-\-Øn¬ A¥x-{kmhohyh-ÿ-

bpsS ]¶v' F∂ hnj-b-Øn¬ skan-\m¿ kwL-Sn-∏n°pI.

$ "Ir{Xna kky-tlm¿tam-WpI-fpsS D]-tbmKw, km[y-X-Iƒ, Bi-¶Iƒ'

Cu hnj-bsØ Bkv]-Z-am°n ¢mkn¬ Hcp kwhmZw kwL-Sn-∏n°pI.



Bip-]-{Xn-Iƒ s]cp-Ip-∂Xv Btcm-Ky-Øns‚ kqN-\-bmtWm?

tcmKn-IfpsS FÆw h¿[n°p∂Xp-sIm-≠t√ Bip-]-{Xn-Ifpw s]cp-Ip-∂Xv?

tcmK-ßƒ s]cp-Im≥ Imc-W-ßƒ Fs¥m-s°bmWv?

N¿®sNøq.

$ ipNn-Xz-an-√mbva

$

CØcw kml-N-cy-ßƒ Hgn-hm-°m≥ \ap-s°-s¥√mw sNøm-\mIpw?

N¿® sNbvXv {]mtbm-Kn-I- \n¿tZ-i-ßƒ ]´n-I-s∏-Sp-Øq.

\ΩpsS \m´nepw

B[p-\nI kuI-cy-ß-fp≈

henb Bip-]{Xn hcp-∂-t{X.

\∂m-bn. Ft∏mgpw

] -́W-Øn-te°v

HmS-≠-t√m.
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tcmKn-bpsS c‡w IpSn-°p-∂-Xn-

eqsS sImXpIv sshd-kns‚

hml-I-cm-Ip-∂p.

Nn{Xo-I-cWw 4.1 sU¶n-∏\n ]I-cp∂ hn[w

s U ¶ n s s h d k v

sImXp-Ins‚ i-co-c-

Øn¬ s]cp-Ip-∂p.

sImXp-In¬ \n∂v

sshd-kp-Iƒ a\p-jy-

cn-se-Øp-∂p.

sU¶ntcmK-

_m-[n-X-\m-Ip-∂p.

a\p-jy-i-co-c-Øn¬

sshdkv

s]cp-Ip∂p.

tcmK-Im-cn-I-fmb kq£va-Po-hn-Iƒ ico-c-Øn¬ {]th-in-°p-∂-Xp-aq-ew-

D≠mIp∂Xpw Hcm-fn¬\n∂p as‰m-cm-fn-te°v ]I-cp∂Xpamb tcmK-ß-fmWv

kmw{Ian-I- tcm-K-ßƒ.

\ΩpsS \m´n¬ C∂v km[m-c-Wbm-bn- Im-Wp∂ kmw{I-an-I -tcm-K-ßƒ GsX-

√m-amWv?

$ sU¶n-∏\n

$ Nn°p≥Kp\nb

tcmK-ß-sf AI-‰n- \n¿Ø-W-sa-¶n¬ Ahsb∏‰n IqSp-X¬ Adn-tb-≠Xp≠v.

sU¶n-∏\n Hcp kmw{I-an-I-tcm-K-am-sW∂-dn-bmat√m.

sU¶n-∏\n°v Imc-W-am-Ip∂ sshd-kv a\p-jy-cn-¬ FØn tcmKw- D≠m-°p-

∂-hn[w Nn{Xo-IcWw (4.1), kqN-I-ßƒ F∂n-h-bpsS ASn-ÿm-\-Øn¬

hni-I-e\w sNbvXv Ipdn∏p Xbm-dm-°q.
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kqN-I-ßƒ

$ sU¶n-∏-\n°v Imc-W-amb kq£va-Po-hn- G-XmWv?

$ tcmKImcn-bpsS hml-I¿ BcmWv?

$ tcmKhml-I¿ s]cp-Im-\p≈ kml-N-cyßƒ F-s¥√m-amWv?

$ tcmK-Im-cn-bpsS BXn-tY-b-Po-hn- GXmWv?

Nne sshdkv tcmK-ßƒ

t{]m´o≥ B-h-c-W-Øn-\p≈n¬ Un.F≥.F As√-¶n¬ B¿.-F≥.F -X∑m-{X-

Isf Dƒs°m-≈p∂ eLp-LS-\-bmWv sshd-kp-Iƒ°p≈-Xv. km[m-cW Poh-

tIm-i-ß-fn-ep≈ tImimwK-ßƒ sshd-kp-Ifnen-√.

AXn\m¬ BXn-tY-b-tIm-i-ß-fpsSP\n-X-I-kw-hn-[m-

\sØ D]tbmK s∏SpØnbmWv sshd-kp-Iƒ s]cp-Ip-

∂-Xv.    a\p-jysc am{X-a√, kky-ß-sfbpw a‰p P¥p-°-

sfbpw _mIvSo-cnb t]mep≈ kq£vaPohn-I-sfbpw

sshd-kp-Iƒ _m[n-°m-dp-≠v.

a\pjy ico-c-Øn¬ sshd-kp-Iƒ {]th-in-°p-∂ coXn

Ifpw Ah D≠m°p∂ Nne tcmK-ßfpw NphsS \¬In-

bncn-°p∂Xv {i≤n-°q.

$ ico-c-{Z-h-ß-fn-eqsS ˛ FbvUvkv, Ft_mf

$ hmbp-hn-eq-sS ˛ Nn°≥t]mIvkv, km¿kv

$ sImXp-Ip-Ifn-eqsS ˛ Nn°p≥Kp-\n-b, sU¶n-∏\n

$ P¥p-°-fn-eqsS -̨ -t]hn-j-_m[

21˛mw \q‰m-≠nse G‰hpw

amc -I -amb FbvUvkv

tcmKsØ°pdn®v \nßƒ

tI´n´nt√? Cu tcmKsØ

Ipdn®v \¬Inbncn-°p∂

Ipdn∏v kqN-I-ßsf  ASn-

ÿm-\-am°n N¿®sNbvXv

\nK-a -\ -ßƒ kb≥kv

Ub-dn-bn¬ FgpXq.

`oXn-bn-emgvØn
Ft_mf

h\y-Po-hn-I-fn¬ \n∂v a\p-jy-cn-

se-Øp-Ibpw `oXn-P-\-I-amw-

hn[w hym]n-°p-Ibpw sNøp∂

sshdkv tcmK-amWv Ft_m-f.

2014 am¿®n¬ a[y-B-{^n-°-bn¬

hym]-I-ambn Is≠-Ønb

Ft_mf tcmKw  Nnºm≥kn,

tKmdn-√, ]gw `£n-°p∂ hmh-

ep-Iƒ F∂nh-bn-eq-sS-bmWv

]I-cp-∂-Xv. tcmKnsb kv]¿in-

°p-∂tXm tcmKn D]-tbm-Kn®

hkvXp -°ƒ D]-tbm-Kn -°p -

∂tXm t]mepw tcmK-_m-[-bp-

≠m-°p-∂p.

ISpØ ]\nbpw t]io-th-Z-\-bp-

amWv {]mcw-` -e-£-W-ßƒ.

O¿±nbpw hb-dnf -°hpw

B¥c˛_mly -c -‡-{km-h-

hpamWv a‰v

e£-W-ßƒ.

^e-{]-Z-amb

NnIn -’-bn -

√mØ tcmK-

amWn-Xv.

Nn{Xw 4.1
F®v.-sF.hn
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FbvUvkv t_m[-

h¬°-c-W-Øn-\p≈ A¥¿tZ-

iob {]Xo-I-amWv

Nph∂ dn_¨.

FbvUvkv _m[n-

XtcmSv A\p-̀ mhw

{]I-Sn-∏n-°p-∂-Xn\v

temI-sa-ºmSpw D]-

tbm-Kn-°p∂ Hcp

{]Xo-I-am-WnXv. Ahsc ]cn-N-cn-°p-

∂-hcpw t_m[-h¬°-c-W-

{]h¿Ø-\-ß-fn¬ ]¶m-fn-I-fm-Ip-∂-

hcpw Cu dn_¨ [cn-°m-dp-≠v.

tIc-f-Ønse hnZym-̀ ym-k-ÿm-]-\-

ß-fn¬ FbvUvkv t_m[-h¬°-

cW {]h¿Ø-\-ßfn¬ ]¶m-fn-I-

fm-Ip-∂-Xn\v tÃ‰v FbvUvkv

{]nh≥j≥ B‚ v I¨t{Smƒ

skmssk-‰n-  (SACS) bpsS  t\Xr-

Xz-Øn¬ sdUv dn_¨ ¢∫p-Iƒ

{]h¿Øn-°p-∂p.

hnhml]q¿Δ/

hnhmtlXc

ssewKn-I-

_-‘-Øn-eqsS

F®v.-sF.-hn.

_m[n-X-bn¬\n∂v

K¿ -̀ÿ- in-ip-hn-te°v

ico-c-{Z-h-ß-fn-eqsS

-F-bvUvkv

_m[n-X¿ D]-tbm-Kn®

kqNnbpw kndn©pw

]¶p-h-bv°p-∂-Xn-eqsS

Nn{Xo-I-cWw 4.2

FbvUvkv

temIsØ `oXn-bn-em-gvØnb tcmK-amWv FbvUvkv (AIDS-
Acquired Immuno Deficiency Syndrome).
ico-c-Øn\v tcmK-{]-Xn-tcm-[-tijn \¬Ip-∂Xv {][m-\-ambpw

enwt^m-ssk-‰p-I-fm-Wv. FbvUvkn\v Imc-W-amb sshdkv

(HIV- Human Immunodeficiency Virus) ico-c-ØnseØn enwt^m-

ssk-‰pI-fpsS P\n-XI kwhn-[m\w D]-tbm-Kn®v s]cp-Ip-∂p.

X≥aqew enwt^m-ssk-‰p-I-fpsS FÆw KWy-ambn Ipd™v ico-

c-Øns‚ tcmK-{]-Xn-tcm[tijn XI-cm-dn-em-Ip-∂p.   Cu kμ¿ -̀Øn¬ ico-

csØ _m[n-°p∂ hnhn-[- tcm-Km-Wp-°-fmWvv FbvUvkv F∂ Ah-ÿsb

amc-I-am-°p-∂-Xv. temI-Øns‚ \m\m-̀ m-K-ß-fn-embn tImSn-°W-°n\v Bfp-

Iƒ FbvUvkv _m[n-X-cmbn acn®p Pohn-°p-∂p.

kqN-Ißƒ

$F®v.sF.hn- a\pjy-i-cocØn¬ s]cp-Ip-∂Xv Fßs\?

$enwt^m-ssk-‰p-IfpsS FÆhpw FbvUvkpw.

$FbvUvkv F∂ Ah-ÿsb amc-I-am-°p∂ kml-Ncyw.

GsX√mw am¿Kß-fn -eq -sS -bmWv F®v. -sF. -hn.

_m[n°p∂Xv?

NphsS \¬Inb Nn{Xo-I-cWw (4.2) hni-I-e\w sNbvXv

\nKa\-ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xq.
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Fß-s\-sbms° FbvUvkv ]I-cn√?

$ kv]¿i-\w, lkvX-Zm-\w, Npa, XpΩ¬ F∂n-h-bn-eq-sS-.

$ sImXp-Iv, Cu® XpS-ßnb {]mWn-I-fneqsS.

$ Hcp-an®v Xma-kn-°p-Ibpw Blmcw ]¶n-Sp-Ibpw sNøp-∂-Xn-eq-sS.

$ Htc iuNm-ebw D]-tbm-Kn-°p-∂-Xn-eq-sS.

$ Htc Ipf-Øn¬ Ipfn-°p-∂-Xn-eq-sS.

FbvUvkv tcmKnsb `b-t°-≠-Xpt≠m?

FbvUvkv tcmK_m-[n-X-tcmSv \ΩpsS kao-]\w Fßs\bmbncn°Ww?

-N¿® sNøq.

Nne _mIvSo-cnb tcmK-ß-ƒ

hy‡-amb \yq¢n-b-kv C√mØ GI-tImiPohn-I-fmWv

_mIvSo-cn-b. a\p-jy-i-co-c-Øn¬ Xz°nepw IpS-enepw a‰pw

[mcmfw- D]-Im-cn-I-fm-b _mIvSo-cn-b Pohn°p∂p≠v.

F∂m¬ Nne _mIvSo-cn-b-  ico-c-sØ tZmj-I-c-ambn _m[n-

°p-∂p. Zznhn`P-\-Øn-eqsS s]s´∂v hwi-h¿[-\-hn\v Ign-

hp≈ Ch  ico-c-Øn¬ {]th-in®v  s]cp-Ip-∂p. Ch D¬∏m-

Zn∏n°p∂ hnj-h-kvXp-°ƒ -tIm-i-ß-fpsS \mi-Øn\v Imc-

W-am-IpIbpw tcmK-_m-[-bp-≠m-°p-Ibpw sNøp-∂p.

tcmK-Im-cn-I-fmb _mIvSo-cnb ico-c-Øn¬ {]th-in-°p∂

coXn-Ifpw Ah D≠m-°p∂ Nne tcmK-ßfpw NphsS \¬In-

bn-cn-°p-∂Xv {i≤n-°q.

$ aen-\-P-e-Øn-eqsS ˛ tImf-d, ssSt^m-bvUv

$ apdn-hp-I-fn-eqsS -̨ -sS-‰-\kv

$ hmbp-hn-eq-sS˛ £b-w

$ P¥p-°-fp-am-bp≈ kº¿°-Øn-eq-sS˛ B{¥mIvkv

$ ]gInb Blm-c-Øn-eq-sS-˛-t_m-´p-enkw

$ ssewKn-I- _-‘-Øn-eq-sS-˛sKm-tW-dn-b, kn^n-en-kv

hmbp-hn-eqsS ]I-cp-∂Xpw izmk-tIm-i-ßsf _m[n-°p-∂-Xp-amb Hcp

_mIvSocnbmtcmKamWv £bw.

\¬Inbncn-°p∂ Ipdn∏v kqN-I-ßsf ASn-ÿm-\-am°n N¿®sNbvXv £btcmK-

sØ-°p-dn®v \nß-fpsS \nK-a-\-ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xq.

Nn{Xw 4.2
tImf-dbv°v Imc-Wamb

_mIvSo-cnbw
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temIm-tcmKy -

k w - L - S - \ -

bpsS \n¿tZi-{] -

Imcw Directly Observed
Treatment Short course
(DOTS) F∂ NnIn -

’m-kw-hn-[m-\-amWv

£b - tc m - K - N n - I n -

’bv°v temI-amsI

AwKo-I-cn -®n -cn -°p-

∂Xv. tcmKn-Iƒ°v

tUmI vS - d p - sStbm

Btcm-Ky-{]-h¿Ø-I-

cp-sStbm t\cn-´p≈

\ nc o -£ -W -Øn¬

B‚n-_-tbm-´n -°p -

Iƒ apS -ßmsX

\¬In tcmKw ]q¿W-

ambpw C√m-Xm-°p∂

coXn-bm-Wn-Xv.

£b-tcmKw

ssat°m-_m-IvSo-cnbw Syq_¿Ip-tem-knkv

(Mycobacterium tuberculosis) F∂ _mIvSo-

cnbw D≠m-°p∂ tcmK-amWv £b-w. GXp-

{]m-b-°m¿°pw Cu tcmKw hcmw. ico-c-

Øn\v ̀ mc-°p-dhv A\p-̀ -h-s∏-Sp-I, £oWw,

ÿnc-amb Npa F∂n-h-bmWv apJy -tcm-K-

e-£-W-ßƒ. tcmKn Npa-bv°p-tºmtgm,

XpΩptºmtgm, kwkm-cn-°p-tºmtgm tcmKm-Wp-°ƒ hmbp-hn-

te°pw AXp-hgn a‰p-≈-h-cn-te°pw hym]n-°m-\n-S-bp-≠v. izmk-

tIm-i-sØ-bmWv apJy-ambpw £b-tcmKw _m[n-°p∂sX¶nepw,

hr°-Iƒ, Aÿn-Iƒ, Aÿn-k-‘n-I-ƒ, Xe-t®m-dv F∂nhsbbpw

Cu tcmKw _m[n°m-dp-≠v.

B‚n-_-tbm-´n-°p-Iƒ D]-tbm-Kn-®p≈ NnIn-’-bmWv apJyw.

£b-tcmK-_m-[sb XS-bp-∂-Xn\v temI-amsI D]-tbm-Kn-°p∂

{]Xn-tcm[ hmIvkn-\mWv _n.-kn.Pn. (BCG).

kqN-Ißƒ

$ £b-tcm-K-Øn\v Imc-W-amb tcmK-Im-cn-tbXv?

$ £b-tcm-Kw GsXms° ico-c-̀ m-K-ßsf _m[n°mw?

$ £btcmKw ]I-cp-∂-sX-ßs\?

tZiob £bt-cm-K -\n-b{¥W ]cn-]m-Sn-sb-°p-dn-®p≈ hnh-c-ßƒ

tiJ-cn®v Nm¿ v́ Xbm-dm°n ¢mkv ap-dn-bn¬ {]Z¿in-∏n-°q.

^wKkv tcmK-ßƒ

hnhn-[-bn\w ]q∏-ep-Iƒ Dƒs∏-Sp∂ hn`m-K-amWv ̂ wK-kp-Iƒ. Nne-

bn\w ^wK-kp-Iƒ tcmK-Imcn-I-fmbn {]h¿Øn-°p-∂p. ^wK-kp-

Iƒ D¬∏m-Zn-∏n-°p∂ hnj-h-kvXp°-fmWv tcmK-Øn\p Imc-W-am-

Ip-∂-Xv. a\p-jys\ _m[n-°p∂ Nne ^wKkv tcmK-ß-sf-°p-dn®v

\¬In-bn-cn-°p∂ Nn{Xhpw (4.4, 4.5) hnh-c-Whpw hni-I-e\w

sNbvXv ]´nI (4.1) ]q¿Øo-I-cn-°q.

Nne-bn\w ^wK-kp-Iƒ Xz°n-ep-≠m-°p∂ tcmK-amWv h´-s®mdn

(Ringworm). h -́Øn-ep≈ Nph∂ XnW¿∏p-I-fm-bmWv tcmKw {]Xy-

£-am-hp-I. -kv]¿i-\-Øn-eq-sSbpw kº¿°-Øn-eq-sS-bp-amWv Cu

tcmKw  ]I-cp-∂-Xv. Im¬hnc-ep-Iƒ°n-S-bnepw ]mZ-ß-fnepw ^wK-kp-I-fp-

≠m-°p∂ tcmK-amWv AXve‰vkv ^p v́. sNmdn-®n-ep-≠m-°p∂ Nph∂ ievI-

ßƒ {]Xy-£-s∏-Sp-∂-XmWv apJy -tcm-K-e-£-Ww. aen-\-P-ehpw aÆp-am-bp≈

Nn{Xw 4.3

Nn{Xw 4.4
h -́s®m-dnbv°v

Imc-W-am-b ^wKkv
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tcmKImcn

πmkvtam-Unbw

hml-I¿

At\m-̂ n-enkv

s]¨ sImXpIv

BXn-tYb Pohn

a\p-jy≥

Nn{XoI-cWw 4.3

h -́s®mdn AXve‰vkv ̂ p v́
Nn{Xw  4.5

kº¿°Øneq-sS Im¬hn-c-ep-Iƒ°n-

S-bn-eqsSbmWv tcmKm-Wp-°ƒ {]th-

in-°p-∂Xv.

tcmKw e£Ww ]I-cp-∂- hn[w

]´nI 4.1

t{]mt´m-tkmh tcmK-ßƒ

GItIm-i- bq-Im-cn-tbm-́ pI-fmWv t{]mt´m-tkm-h-Iƒ. t{]mt´mtkmh aqe-ap-

≠m-Ip∂ tcmK-Øn\v DZm-l-c-W-amWv ae-º-\n. Nn{Xo-I-cWhpw (4.3) hnh-c-

Whpw hni-I-e\w sNbvXv ae-º\n tcmK-_m-[-sb-°p-dn®v Ipdn∏p Xbm-dm°q.

πmkvtam-Un-bw F∂ t{]mt´m-tkm-h-bmWv ae-º-\n°v Imc-Ww. hnd-b-tem-

Sp-Iq-Snb ]\n, Aan-X-hn-b¿∏v F∂n-h-bmWv ae-º-\n-bpsS apJy-e-£-W-ßƒ.

A\p-_-‘-ambn Xe-th-Z-\, O¿±n, hb-dn-f-°w, hnf¿® F∂n-h-bp-ap-≠m-Imw.

hnc-I-fpw tcmK-Imcn-Iƒ

ss^te-dn-b¬ hnc-Iƒ D≠m-°p∂ a¥ptcmKw IyqeIvkv sImXp-Ip-I-fn-eq-

sS-bmWv ]I-cp-∂-Xv. enw v̂ hmlnIfn¬ hnc-Iƒ Xßn-\n¬°p-∂-Xn-\m¬

enw^ns‚ {]hmlw XS-b-s∏-Sp∂p. CXp-aqew Imep-I-fnse enw v̂ hmlnIƒ

hoßp∂p.

kmw{I-anI tcmKßƒ°v FXnsc apJy-ambpw kzoI-cn-t°≠ \S]Sn

sb¥mWv?
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P\n-XI]cw
t]mj-I-L-S-I-ß-fpsS

A]-cym-]vXX

Pohn-X-ssien

tcmK-ßƒ

Nn{Xo-I-cWw 4.4

sXmgn¬P\yw

kvIqfnepw ho´p-]-cn-k-c-ß-fnepw ss{U tU BN-cn-°p-∂-Xns‚ {]m[m\y

sa¥mWv? N¿® sNøq.

aen-\-am-Ip∂ ]cn-k-cw tcmK-Im-cn-I-fpsS s]cpI¬tI-{μ-am-Wv. sImXp-Iv-

t]mep≈ hml-Icpw s]cp-Ip-∂-tXmsS kmw{I-an-I-tcm-K-ßƒ \nb-{¥-Wm-Xo-

X-am-Ip∂ Ah-ÿ-bp-≠m-Ip-∂p. kmw{I-an-I-tcm-K-ßƒ XS-b-W-sa-¶n¬ tcmK-

Im-cn-Ifpw hml-Icpw s]cp-Ip∂ kml-Ncyßƒ Hgn-hm-°ntbXo-cq. ]cn-kcw

aen-\-am-ImsX kq£n-t°-≠Xv \mtam-tcm-cp-Ø-cp-tSbpw IS-a-bm-Wv.

tcmKm-Wp-°ƒ C√m-sXbpw tcmK-ßƒ

tcmKm-Wp-_m[ am{X-amtWm F√m tcmK-ßƒ°pw ImcWw?

a‰v Im-c-W-ßƒ sIm≠pw tcmK-ßfp-≠m-Ip-∂nt√?

NphsS \¬Inb Nn{Xo-I-cWw (4.4) \nco-£n-°q.

t]mj-I-L-S-I-ß-fpsS A]-cym-]vX-X-aqew D≠m-Ip∂ hnhn[ tcmK-ßƒ \nßƒ

]Tn®n-́ p-≠t√m? tcmK-ßƒ D≠m-Im-\p≈ a‰p Imc-W-ßfpw kml-N-cy-ßfpw

GsXm-s°-bm-sW∂v {i≤n-°q.

P\n-X-I-tcmK-ßƒ

tImi-{]-h¿Ø-\-ßsf \nb-{¥n-°p-∂Xv Po\p-IfmW-t√m. Po\p-Iƒ°p-≠m-Ip∂

XI-cm-dp-Ifpw tcmK-ßƒ°v Imc-W-am-Ip-∂p. CØcw tcmK-ß-fmWv P\nX-I-

tcm-K-ßƒ. lotam-^o-en-b, kn°nƒ sk¬ A\o-anb XpS-ßnbh P\n-X-I-

tcm-K-ßƒ°v DZm-l-c-W-ß-fm-Wv.
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Nn{Xo-I-cWw 4.5  Acp-W-c-‡m-Wp-°-fpsS cq]-am‰w

AcpWc‡m-Wp-°-fpsS HmIvkn-P≥ hml-I-tijn Ipd-
bp∂p. Acn-hmƒ cq]-Øn-emb c‡-tIm-i-ßƒ c‡-°p-g-
epI-fn¬ Xßn-\n∂v c‡-{]-hmlw XS- -s∏-Sp-Øp-∂p.

AcpWc‡m-Wp-°-ƒ
Acn-hmƒ t]mse hfbp-∂p.

AcpWc‡m-Wp-°-fnse lotam-
t•m-_ns‚  LS\bn¬ hyXymkw
hcp-∂p.

lotam-^o-enb

apdn-hp-≠m-Ip-tºmƒ c‡w I´-]n-Sn°p∂Xv c‡-\jvSw

XSbp-∂Xn\m-sW∂v Adn-bm-a-t√m. πmkva-bnse Nne

t{]m´o-\pI-fpsS klm-b-Øm-em-Wv c‡w -I-́ -]n-Sn-°p-∂Xv.

c‡w I -́]n-Sn-°m≥ klm-bn-°p∂ t{]m´o-\p-I-fpsS D¬∏m-

Z-\sØ \nb-{¥n-°p∂ Po\p-Iƒ°v  sshIeyw kw -̀hn°p-

∂Xv aqew t{]m´o≥ D¬∏m-Z\w XI-cm-dn-em-Ip-∂p.  X∑qew

sNdnb apdn-hn¬ \n∂p-t]mepw Aan-X-ambn c‡-\-jvS-ap-

≠m-Ipw. Cu tcmKmh-ÿ-bmWv lotam-̂ o-en-b.

CsXmcp P\n-X-I-tcm-K-am-b-Xn-\m¬ ]cn-]q¿W NnIn-’ \ne-hn-en-√. D¬∏m-

Z\w XI-cm-dn-emb t{]m´o≥ GsX∂v Is≠Øn AXv IpØn-h®mWv

tcmKØn\v Xm¬°m-en-I -i-a-\-ap-≠m-°p-∂-Xv.

{]tXyI {i≤bpw ]cn-N-c-Whpw Bh-iy-amb CØcw tcmKn-Iƒ°mbn Nne

kmaq-lnI kwLßƒ {]h¿Øn-°p-∂p-≠v. lotam-^o-enb tcmKn-Isf

Is≠Øn ]cn-N-cn-°m\pw _‘p-°-sfbpw s]mXpP-\-ß-sfbpw t_m[-h¬°-

cn-°m\pw CØcw k∂≤kwL-ßƒ ap≥ssI-sb-Sp-°p∂p.

kn°nƒ sk¬ A\o-anb (Acn-hmƒ tcmKw)

Po\p-I-fnse sshIeyw c‡-Ønse lotam-t•m-_ns‚ \n¿amW-L-S-I-ßfmb

Aan-t\m -Bkn-UpIfpsS -{I-ao-I-c-WØnepw sshIeyw hcp-Ømw. X¬ -̂e-

ambn lotam-t•m-_ns‚ LS-\-bn¬ am‰-ap-≠m-hp-Ibpw HmIvkn-P≥ kwh-l-\-

tijn Ipd-bp-Ibpw sNøpw.

kn°nƒ sk¬ A\o-anb tcmKn-I-fnse AcpWc‡m-Wp-°ƒ°v kw -̀hn-°p∂

am‰w hni-Z-am-°p∂ Nn{Xo-I-cWw (4.5) \nco-£n-°q.
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C¥y {]ta-l-Øns‚

temI-X-e-ÿm-\w c‡-k-Ω¿Zw \n»-_vZ-
sIme-bmfn

hymbm-a-°p-dhv lrZ-v-tcm-K-ß-ƒh¿[n-°p-∂-Xn\v {][m-\-Im-cWw

Blm-c-io-e-ß-fnse am‰w:

s]mÆ-Ø-Sn-bp≈hcpsS

FÆw IqSp∂p

\¬In-bn-́ p≈ kqN-I-ßsf ASn-ÿm-\-am°n \nß-fpsS \nK-a-\-ßƒ kb≥kv

Ub-dn-bn¬ Fgp-Xq.

kqN-Ißƒ

$ lotam-̂ o-en-b tcmKn°v sNdnb apdn-hn¬ \n∂p-t]mepw Aan-X -c-‡-

\jvSw D≠m-Im≥ Imc-W-sa¥v?

$ kn°nƒ sk¬ A\o-anb tcmKn-I-fn¬ AcpWc‡mWp-°ƒ°p-≠m-

Ip∂ cq]-am‰w ico-csØ _m[n-°p-∂-sX-ßs\?

Im≥k¿

A\n-b-{¥n-X-amb tImi-hn-`-P\w hgn tImi-ßƒ s]cpIn CX-c- I-e-I-fn-

te°v hym]n-°p-∂ tcmKm-h-ÿ-bmWv Im≥k¿. -tImihn -̀P-\ -{]-{In-bbnse

\nb-{¥-W -kw-hn-[m-\-ßƒ XI-cm-dn-em-Ip-∂-tXm-sS-bmWv km[m-cW tImi-

ßƒ Im≥k¿ tImi-ß-fmbn amdp-∂-Xv. ]cnÿnXn LS-I-ßƒ, ]pI-h-en,

hnIn-c-Ww, sshd-k,v ]mc-º-cyLS-I-ßƒ, P\n-X-I-L-S-I--ßƒ°p kw-̀ -hn-°p∂

am‰-ßƒ XpS-ßn-bh km[m-c-W-tIm-i-ßsf Im≥k¿ tImi-ß-fm°n am‰mw.

c‡w, enw v̂ F∂o ico-c-{Z-h-ß-fn-eq-sS  Im≥k¿ tImi-ßƒ a‰v `mK-ß-fn-

tebv°v hym]n-®v tcmKm-hÿ k¶o¿W-amImw.

ikv{X-{In-b, cmk-Nn-In-’, hnIn-c-W-Nn-In’ F∂n-h-sb√mw C∂v Im≥k¿

NnIn-’-°mbn {]tbm-P-\-s∏-Sp-Øm-dp-≠v. tcmKw aq¿On-® Ah-ÿ-bn¬ tcmK-

ap‡n {]bm-k-I-c-am-Wv. AXn-\m¬ G‰hpw t\ctØ tcmK-_m[ Xncn-®-dn-

bpI F∂-Xv Im≥k¿ NnIn-’-bn¬ \n¿Wm-b-I-am-Wv.

Im≥k¿ tcmKn-Iƒ°v km¥z-\-ta-Im-\p≈ k∂-≤-kw-L-ßƒ C∂v kaq-l-

Øn¬ hym]-I-am-W-t√m. CØcw {]h¿Ø-\-ßfpsS {]m[m-\y-sa-¥mWv?

acp∂pw `£-Whpw t]mse- Xs∂ {][m-\at√ kvt\lhpw ]cn-N-c-Whpw?

N¿®sNøq.

sImfmjv \nco-£n-°q.

]{X-hm¿Ø-Iƒ hnc¬Nq-≠p∂Xv A\m-tcm-Ky-I-c-amb Pohn-X-ssienbpsS

A\-¥-c-^-e-ß-fn-te-°t√?

Pohn-X-ssi-eo-tcm-K-ßƒ
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 ]£m-LmXw

 \nt°m-´n-t\mSv

hnt[-bXzw

 izmk-tIm-i Im≥k¿

 t{_mss¶-‰nkv

 Fw^n-koa

 Db¿∂ c‡-k-Ω¿±w

 [a-\nIfpsS Cem-kvXn -
IX \jvS-s∏-S¬.

 {]hØ-\-£-aX
Ipdb¬.

Nn{Xo-I-cWw 4.6  ]pI-h-enbpw Zqjy-̂ -e-ßfpw

]´nI 4.2

tcmKw ImcWw

{]talw C≥kpens‚ Ipd-thm {]h¿Ø-\-ssh-Ieytam

^m‰n enh¿ Ic-fn¬ sImgp-∏-v ASn-™p-IqSp-hm≥ CSbmIp∂Xv

]£m-LmXw    akvXn-jvI-Ønse c‡-°p-g-ep-Iƒ s]m´p-∂Xv,

c‡-{]-hmlw XS- -s∏-Sp-∂-Xv.

Aan-X-c-‡-k-Ω¿Zw sImgp-∏-Sn™v c‡-[-a-\n-IfpsS

hymkw Ipd-bp∂Xv.

lrZ-bmLmXw lrZbØnte°v c‡-w F-Øn-°p∂ sImtdm-Wdn

[a-\n-I-fn¬ sImgp-∏-Sn™v c‡-{]-hmlw XS- -s∏-Sp-∂-Xv.

Pohn-X-ssi-eo-tcm-K-ßƒ kw_-‘n®v NphsS \¬Inb hnh-cWw hmbn-°q.

A\m-tcm-Ky-I-c-amb Pohn-X-coXn £Wn-®p-h-cp-Øp∂ tcmK-ß-fmWv Pohn-X-

ssi-eo-tcm-K-ßƒ. `£Wio-eØn¬ h∂ am‰-ßƒ, hymbm-a-an-√mbva, am\-

kn-I-kw-L¿jw, aZy]m\w, ]pIhen,  ab°pacp∂p]tbmKw F∂n-h-sb√mw

Pohn-X-ssi-eo tcmK-ßƒ°v Imc-W-am-Ip-∂p.

hnhn[ Pohn-X-ssi-eo-tcm-K-ßƒ kw_-‘n®v NphsS \¬Inb ]´nI (4.2)

\nco-£n-°q.

]pI-hen aqew D≠m-Im-hp∂ Nne Btcm-Ky-{]-iv\-ßƒ kqNn-∏n-°p∂ Nn{Xo-

I-cWw(4.6) {i≤n-°q.

]pI-h-en-bpsS Zqjy-̂ -e-ß-sf-°p-dn®v IqSp-X¬ hnh-c-ßƒ tiJ-cn®v kb≥kv

Ub-dn-bn¬ Fgp-Xq.

el-cn- D-]-tbm-K-Øn-s\-Xn-cmb t_m[-h¬°-c-W-Øn-\mbn t]mÃ¿ {]Z¿i\w

kwL-Sn-∏n-°q.
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sXmgn¬
P-\ytcm-K-ßƒ

sXmgnenS-ß-fnse kml-N-cy-

hp -ambn _‘-s∏´p≠m-

Ip∂ tcmK-ß-fmWv sXmgn¬

P-\y-tcm-K-ßƒ. I¬°-cn -

J-\n -I-fnse sXmgn-em-fn -

Iƒ°p-≠m-Ip∂ \yqtam-

tIm-Wn-tbm-knkv, kz¿Ww,

Sn≥, ssa° J\n-I-fnse

sXmgnem-fn-Iƒ°pw Izmdn,

t]m -́dn, kndm-anIvkv F∂n-

h-bp-ambn _‘-s∏´ tPmen-

Iƒ sNøp-∂-h¿°p ≠m-

Ip∂ knent°m-kn -kv ,

Bkv_-tÃm-kv ^mIvS-dn-I-

fnse sXmgn-em-fn-Iƒ°p

≠m-Ip∂ Bkv_-tÃm-kn-

kv XpS-ßnbh sXmgn¬

P\ytcmK-ßƒ°v DZm-l-c-

W-ß-fm-Wv.

]´nI 4.3  Nne P¥p-tcm-K-ßƒ

tcmKw tcmKImcn

B{¥m-Ivkv, AIn-Sp-ho°w _mIvSo-cnb

Ipfºp tcmKw sshdkv

P¥p-tcm-K-ßƒ

a\p-jy¿°p am-{X-a-√, P¥p-°ƒ°pw ]e-Xcw tcmK-ßƒ D≠m-Ip∂p-≠t√m.

P¥p-°sf _m[n-°p∂ tcmK-ßƒ kw_-‘n®v NphsS \¬Inb ]´nI (4.3)

\nco£n-°q.

P¥p-tcm-K-ß-sf-°p-dn®v IqSp-X¬ hnh-c-ßƒ Iq´n-t®¿Øv ]´nI

hn]p-eo-I-cn-°q.

kky-tcm-K-ßƒ

kky-ßƒ°pw ]e-X-c-Øn-ep≈ tcmK-ßƒ D≠mIm-dp-≠v.

_mIvSo-cn-b, sshd-kv, ^wKkv F∂o kq£va-Po-hn-Iƒ aqew

kky-ßƒ°p-≠m-Ip∂ Nne tcmK-ßƒ kqNn∏n°p∂ ]´nI

(4.4) {i≤n-°q.

tcmKImcn tcmKw

_mIvSo-cnb
s\¬s®-Sn-bnse ssª‰v tcmKw,

hgp-X-\-bnse hm´-tcmKw.

sshdkv
]b¿, ac-®o\n F∂n-h-bnse samsskIv

tcmKw, hmg-bnse Ipdp-\mºptcmKw.

^wKkv
Ipcp-ap-f-Ins‚ {ZpX-hm-́ w,

sXßns‚ Iqºp-No-b¬

]´nI 4.4  Nne kky-tcm-K-ßƒ

`t£ym¬∏m-Z-\sØ Imcy-ambn _m[n-°p∂ CØcw tcmK-ß-

sf-°p-dn®v IqSp-X¬ hnh-c-ßƒ tiJ-cn®v kb≥kv Ub-dn-bn¬

Fgp-Xq.
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A[n-I- hn-h-c-ti-J-c-W-Øn\v Im¿jn-I-{]-kn-≤o-I-c-W-ßƒ {]tbm-P-\-s∏-

SpØpa-t√m.

\nßfpsS {]tZ-isØ Irjn-°m-cpsS A\p-`-h-ßƒ a\- n-em°n kky-

tcm-K-ßƒs°-Xn-cmb {]Xn-tcm-[-{]-h¿Ø-\-ß-fn¬ ]¶m-fn-I-fmIq.

hy‡n-bpsS imco-cn-Ihpw am\-kn-Ihpw kmaq-lnI-hp-amb kºq¿Wkp-ÿn-

Xn-bmWv Btcm-Kyw. Btcm-Ky-ap≈ hy‡n-I-fmWv kaq-l-Øns‚ kº-Øv.

Btcm-Ky-]q¿W-amb -io-e-ßƒ ]men-®p-sIm≠v tcmK-ßsf AI-‰n-\n¿Øp-

∂-Xp-t]m-se Xs∂ {][m-\-amWv tcmKw _m[n-®-h-tcmSv kzoI-cn-t°≠ kao-

]-\-hpw. NnIn-’n-®p- t -̀Z-am-°m-≥ F-fp-∏-a-√m-ØXpw amc-I-hp-amb tcmKßƒ

_m[n®h¿°v km¥z\w ]I-cpI F∂Xv \ΩpsS IS-a-bm-Wv.

$ hnhn-[-Xcw -tcmK-Im-cn-Isf Xcw-Xn-cn®v hni-Zo-I-cn-°p-∂p.

$ sU¶n∏\nbpsS Imc-Whpw {]Xn-tcm-[-am¿K-ßfpw Xncn-®-dn™v

]´n-I-s∏-Sp-Øp-∂p.

$ tcmK-ßƒ D≠m-Ip∂ hnhn[ kml-N-cy-ßsf°p-dn®v hnh-c-ßƒ

tiJ-cn®v Ah-X-cn-∏n-°p-∂p.

$ _mIvSo-cnb D≠m-°p∂ hnhn-[ -tcm-K-ßƒ Xncn-®-dn™v hni-Zo-I-cn-

°p∂p.

$ hnhn-[-bn\w sshdkv tcmK-ßsf kw_-‘n®v [mcW ssIh-cn-

°p-Ibpw Ah-bvs°-Xn-sc-bp≈ t_m[-h¬°-cW-{]-h¿Ø-\-ß-fn¬

]¶m-fnbmhpIbpw sNøp∂p.

$ P\n-X-I-tcm-K-ßƒ DZm-l-c-W-ß-fn-eqsS hni-Zo-I-cn-°p∂p.

$ Pohn-X-ssi-eo-tcm-K-ßƒ Xncn-®-dn™v tcmK-{]-Xn-tcm-[-Øn-\p-X-Ip∂

Pohn-X-ssien kzoI-cn-°p-∂p.

$ P¥p-°-ƒ°pw kky-ß-ƒ°pap-≠m-Ip∂ hnhn-[- tcm-K-ß-sf-°p-dn®v

hnh-c-ßƒ tiJ-cn®v ]´n-I-s∏-Sp-Øp-∂p.

$ tcmKn-I-tfmSv A\p-Xm]w cq]-s∏-Sp-Ibpw km¥z-\-{]-h¿Ø-\-ß-

fn¬ ]¶m-fn-bm-IpIbpw sNøp-∂p.
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1. NphsS \¬In-bn-cn-°p∂hbn¬ _mIvSo-cn-b tcmKw A√m-ØXv GXv?

a. £b-tcm-Kw b. sS‰-\kv

c. Nn°≥t]m-Ivkv d. B{¥m-Ivkv

2. "kky-tcm-K-ßƒ hym]-I-am-Ip-∂Xv `£y-kp-c-£sb _m[n-°pw."

a. Cu {]kvXm-h-\-tbmSv \nßƒ tbmPn-°p-∂pt≠m? F¥p-sIm≠v?

b. kky-tcm-K-ßƒ°v c≠v DZm-l-c-W-ßƒ Fgp-Xp-I.

3. a‰p tcmK-Im-cn-Iƒ FbvUvkv F∂ Ah-ÿsb amc-I-am-°p-∂-Xn\v

Imc-W-sa-¥v?

$ Pohn-X-ssi-eo-tcm-K-ß-sf kw_-‘n®v Hcp sN°venÃv Xbm-dm°n

hnh-c-ti-J-cWw \SØn GsX√mw tcmK-ß-fmWv hym]-I-ambn

ImW-s∏-Sp-∂-sX∂v Is≠-Øp-I.

$ hy‡n-ip-NnXzw t]mse {][m-\-amWv ]cn-k-c-ip-Nn-Xzhpw F∂p hy‡-

am-°p∂ t]mÃ-dp-Iƒ \n¿an®v kvIqƒ ]cn-k-c-Øv {]Z¿in-∏n-°q.



Nn{Xo-I-cWw {i≤n-®-t√m.

kq£va-Po-hn-Iƒ \nd-™-XmWv \ΩpsS ]cn-kcw.

Ch-bn¬ ]eXpw tcmK-Im-cn-I-fp-am-Wv.

tcmKm-Wp-°ƒ°v \Sp-hn-emWv \mw Pohn-°p-∂sX¶nepw \ap-s°-t∏mgpw

tcmKw ]nSn-s]-Sm-dpt≠m? F¥m-bncn°pw ImcWw?

N¿®sNøq.

$

tcmKm-Wp°ƒ AItØ°v IS-°p-∂Xp XS-bm≥ \ΩpsS ico-c-Øn¬

Fs¥√mw kwhn-[m-\-ßfm-Wp-≈Xv?

]´n-I-s∏-Sp-Øq.

$
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{]Xn-tcm-[-Øn\v _mIvSo-cnbbpw

a\p-jy-i-cocw ]e-Xcw _mIvSo-cn-b-bpsS kzm`m-

hnI hmk-ÿm-\-am-Wv. Xz°v, izk-\-\m-fw,

aq{X-\m-fw, A∂-]Yw F∂n-hn-S-ß-fn-se√mw

_mIvSo-cnb hkn-°p-∂p-≠v. Nne _mIvSo-cnb

apJ-°p-cp, hnb¿∏nse Zp¿K‘w F∂n-hbv°v

Imc-W-am-Ip-∂p-s≠-¶nepw ]e _mIvSo-cn-bbpw

Poh¬{]-h¿Ø-\-ß-sfbpw {]Xn -tcm[

{]h¿Ø-\-ß-sfbpw klm-bn-°p-∂-h-bm-Wv.

_tbm-́ n≥, hn‰m-an≥ K F∂o hn‰m-an-\p-I-fpsS

{]mY-anI t{kmXkv A∂-]-Y-Øn¬ ImW-s∏-

Sp∂ _mIvSo-cn-b-bm-Wv.

B‚n-_tbm´n°pIƒ, `£-W-io-e-Ønse

am‰w, a‰v Ie-Iƒ°p-≠m-Ip∂ \miw F∂n-h-

sb√mw Cu D]-Imcn _mIvSo-cn-b-bpsS \ne-

\n¬∏ns\ _m[n-°pw.

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

Wp-°sf \in-∏n-°m-\p-ap≈ ico-c-Øns‚ kzm`m-hn-I-amb IgnhmWv {]Xn-

tcm-[-tijn (Immunity). sshhn-[y-am¿∂ \nc-h[n {]Xn-tcm-[-kw-hn-[m-\-

ßfm¬ kpk-÷-amWv \ΩpsS ico-cw. AXp-sIm-≠mWv tcmKm-Wp-°-fp-ambn

\nc-¥-c-k-º¿°Ønem-sW-¶nepw \ap°v Ft∏mgpw tcmKßfp-≠m-Im-Ø-Xv.

{]Xn-tcm-[ -kw-hn-[m-\ßƒ

\ΩpsS ico-c-Ønse {]Xn-tcm-[-kw-hn-[m-\sØ c≠m-bn-Øn-cn-°mw. s]mXp-

hmb {]Xn-tcm-[hpw (Non specific defense mechanism) {]tXyI -{]-Xn-tcm-[-hpw

(Specific defense mechanism). sshhn[ytam kz`m-h-k-hn-ti-j-Xtbm ]cn-K-Wn-

°msX F√m tcmK-Im-cn-Isfbpw Ah-bp≠m-°p∂ hnj-h-kvXp-°-sfbpw  Hcp-

t]mse {]Xn-tcm-[n-°p∂ kwhn-[m-\-amWv s]mXp-hmb {]Xn-tcm-[w. enwt^m-

ssk-‰p-Iƒ F∂-bn\w tizX-c-‡m-Wp-°ƒ tcmK-Im-cn-I-sf Xncn-®-dn™v {]Xn-

tcm-[n-°p∂ {]h¿Ø-\-amWv {]tXy-I -{]-Xn-tcm-[w.

s]mXp-hmb {]Xn-tcm[w

tcmK-Im-cn-Iƒ ico-c-Øn¬ I-S-°p-∂Xv sNdp-

°p∂ kwhn-[m-\sØ {]mY-anI-X-e -{]-Xn-

tcm[w (First Level Defense) F∂pw AI-Øp-

I-S∂ tcmKm-Wp-°sf \in-∏n-°p∂ kwhn-

[m-\-sØ ZznXo-b-Xe {]Xn-tcm[w (Second
Level Defense) F∂pw ]d-bmw.

{]mY-an-I-Xe {]Xn-tcm[w

ico-cL-S-\-bnse Nne khn-ti-j-X-I-fmWv

{]mY-an-I-X-e -{]-Xn-tcm[w km[y-am-°p-∂Xv.

ico-c-Ønse CØcw khn-ti-j-X-I-ƒ

kw_-‘n®v NphsS \¬Inb hnh-cWw

kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ hni-I-e\w

sNbvXv \nK-a-\-ßƒ kb≥kv Ub-dn-bn¬

Fgp-Xq.

sIcm-‰n≥ F∂ t{]m´o≥ Xz°ns\ tcmKm-Wp-

°ƒ°v Xpf-®p-I-b-dm≥ Ign-bm-Ø{X ZrV-

Xbp≈ tIm´-bm-°n- am-‰p∂p. skt_-jykv

{KŸn-Iƒ D¬∏m-Zn -∏n -°p∂ tk_hpw

Xz°nse Bkn-Up-Ifpw tcmKm-Wp \mi-I-kz-

`m-h-ap-≈-hbm-Wv.
Nn{Xw 5.1

sIcm-‰n≥

]mfn
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izmk-tIm-i-ß-fn-te°v tcmKm-Wp-°-fpsS {]th-i\w XS-bp-∂-Xn\v izmk-\m-f-Ønse

t«jvaw klm-bn-°p∂p. izmk-\m-f-Øn-se-Øp∂ s]mSn-]-S-e-ß-fpw a‰pw izmk-]-Y-Ønse

koen-b-Iƒ XpS-®p-am-‰p-∂p. Npa, XpΩ¬ XpS-ßn-b-hbpw izmk-]-Y-Ønse A\y-h-kvXp-

°sf ]pd-¥-≈m-\p≈ am¿Kß-fm-Wv.

sNhn-bnse sagpIv tcmKm-Wp-{]th-i-w XS-bp-∂p. IÆp\o-cnepw Dan-\o-cnepw AS-ßn-bn-cn-

°p∂ ssetkmsskw F∂ F≥sskapw Bam-i-b-Ønse sslt{Um-t¢m-dn-°v BknUpw

tcmKm-Wp-\m-i-I-tijn D≈-h-bm-Wv.

kqN-I-ßƒ

$ Xz°ns\ {]Xn-tcm-[-Øns‚  tIm´-bmbn hnti-jn-∏n-°p-∂-sX-¥p-

sIm≠v?

$ izk\-]-Y-Ønse t«jvahpw koen-b-Ifpw hln-°p∂ ]s¶-¥mWv?

$ sNhn-bnepw IÆnepw Dan-\o-cnepw  tcmKm-Wp°sf XS-bp-∂-Xn\v

Fs¥√mw- am¿K-ßfm-Wp-≈Xv?

$ Blm-c-h-kvXp-°-fn-eqsS ico-c-Øn-\p-≈n-se-Øp∂ tcmKm-Wp-°sf XS-

bp-∂-Xn\v Bam-i-b-Ønse sslt{Um-t¢m-dn-°v B-knUv hln-°p∂

]s¶-¥mWv?

ZznXo-b-X-e-{]-Xn-tcm[w

{]Xn-tcm[w t`Zn®v tcmKm-Wp-°ƒ ico-c-Øn¬ {]th-in-®m¬ Ahsb \in-

∏n-°m-\p≈ kwhn-[m\w ico-c-Øn-\p-≠v. Xz°n¬ apdnthm £Xtam D≠mb-

bm¬ tcmKm-Wp-_m-[-bp-≠m-Ip-at√m? CØcw kμ¿ -̀ß-fn¬ tcmKm-Wp-°sf

\in-∏n -°m≥ ico-c -Øn¬ \S-°p∂ {]h¿Ø-\ßfmWv ZznXo-bXe

-{]-Xn-tcm-[w.

NphsS \¬Inb Nn{Xo-I-cWhpw (5.1) hnh-c-Whpw kqN-I-ßƒ°-\p-k-cn®v

hni-I-e\w sNbvXv \nK-a-\-ßƒ kb-≥kv Ub-dn-bn¬ Ipdn-°q.

apdn-hn-eqsS

tcm-Km-Wp-°ƒ

{]-th-in-°p∂p.

cmk-k-tμ-i-ßƒ

cq]-s∏-Sp∂p.

c‡-°p-g-ep-Iƒ

hnI-kn-°p-∂p.

tizX-c-‡m-Wp-°ƒ c‡-
°p-g-en¬ \n∂p apdn-th-‰-
`mK-tØ-s°-Øp∂p.

tizX-c-‡m-Wp-°ƒ
tcmKm-Wp-°sf

\in-∏n-°p-∂p.Nn{Xo-I-cWw 5.1
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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 c‡-°p-g-

ep-I-sf hnI-kn-∏n-°p-Ibpw AXphgn c‡-{]-hmlw Iq´p-Ibpw sNøp-

∂p. c‡-Ønse πmkvabpw 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

$ apdn-th‰ `mKsØ c‡-°p-g-ep-Iƒ hnI-kn-°p-∂-Xp-sIm-≠p≈ {]tbm-

P-\-sa¥v?

$ hoß¬ {]-Xn-I-cWw -{]-Xn-tcm-[-{]-h¿Ø-\-amtWm? F¥p-sIm≠v?

t]mcm-fn-Iƒ

ico-c -Ønse {]Xn-tcm -[ -` -S≥am-cmWv tizX-c -‡m-Wp-°ƒ. A©v-

XcØn¬s]´ tizX-c-‡m-Wp-°ƒ Ds≠-∂-dn-bm-a-t√m. Chbn¬ \yqt{Sm-̂ n¬,

t_tkm-̂ n¬, Cukn-t\m-̂ n¬, tamtWm-ssk‰v F∂nh s]mXp-hmb {]Xn-

tcm-[-Øns‚ `mK-ambn {]h¿Øn-°p-∂p. hyXy-kvX -X-c-Øn-emWv Ch tcmKm-

Wp-°-tfmSp {]Xn-I-cn-°p-∂-Xv. tizX-c-‡m-Wp-°-fpsS {]Xn-tcm-[-{]-h¿Ø-\-

ßsf kqNn-∏n-°p∂ Nn{Xo-I-cWw (5.2) ]cn-tim[n°q.

{]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‰p 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.

tcmKm-Wp-°sf hngp-ßn \-in-∏n-°p∂p.

tizX-c-‡m-Wp-°ƒ

\yqt{Sm-^n¬

t_tkm-^n¬

Cukn-t\m-^n¬

tamtWm-ssk‰v

Nn{Xo-I-cWw 5.2
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tcmKm-Wp-

tcmKm-Wp-°sf

kvXc-k©nI-fn-¬

Dƒs°m-≈p∂p

kvXck©n-Iƒ ssetkm-

tkm-ap-am-bn-t®cp-∂p.

Ah-in-jvS-ßƒ

]pd-¥-≈p-∂p.

^mtKmsskt‰m-kn-knse hnhn[ L -́ßƒ

ssetkmtkmw

ssetkm-tkmanse

F≥ssk-ap-Iƒ tcmKm-

Wp-°sf \in-∏n-°p-∂p.

Nn{Xo-I-cWw 5.3 ^mtKm-ssk-t‰m-knkv

^mtKm-ssk‰v

^mtKm-ssk-‰p-Iƒ

tcm-Km-Wp-°ƒ°-Sp-sØ-Øp-∂p.

^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-Ifpw \yqt{Sm-̂ n-ep-Ifpw ^mtKm-ssk‰pI-fm-Wv.

^mtKm-ssk-t‰m-knkns‚ L -́ßƒ Nn{Xo-I-cn-®n-cn-°p-∂Xv (5.3) hni-I-e\w

sNbvXv v̂tfmNm¿ v́ ]q¿Øn-bm-°q.
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Im¬kyw Atbm-Wp-Ifpw

hn‰m-an≥ K bpw

apdn-hp-≠m-bn c‡w \jvS-s∏-Sp-∂p, Ie-Iƒ

inYn-eo-I-cn®v t{Xmwt_m-πm-Ãn≥ F∂

cmkm·nbp≠m-Ip-∂p.

t{Xmw-_n≥ πmkva-bnse ss^{_n-t\m-P≥ F∂

t{]m´o-\ns\ ss^{_n-≥ \mcp-I-fm°n am‰p-∂p.

ss^{_n≥ \mcp-Ifp≠m-°p∂ he-°-Æn-I-fn¬

Nph∂c‡m-Wp-°fpw tπ‰-ve-‰p-Ifpw

Xßn c‡-°´bp≠m-Ip-∂p.

t{Xmwt_m-πm-Ãn≥ πmkva-bnse t{]mt{Xmw-_n≥

F∂ t{]m´n-\ns\ t{Xmw_n-\mbn am‰p∂p.

Nn{Xo-I-cWw 5.4  c‡w I -́]n-Sn-°¬

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¬. Nne-t∏mƒ apdn-hp≠mIptºmƒ \jvS-s∏´ Ie-Iƒ°p ]Icw

Ie-Iƒ cq]-s∏-Sp∂p. CØcw kμ¿ -̀ß-fn¬ apdn-h-S-bmfw Ah-ti-jn-°n-√.

F∂m¬ AtX 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-hp-≠m-Ip-tºmgpw a‰pw ico-cXm-]-\n-ebn¬ am‰-ap-≠m-Im-dnt√?

ico-c-Xm-]-\ne Db-cp-∂-Xm-Wt√m ]\n. Xm]-\ne Db-cp-∂Xv ico-c-Øn\v

KpW-I-c-amtWm? N¿®- sN-øq.

]\n Hcp {]Xn-tcm-[-kw-hn-[m\w

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

ico-c-Xm-]-\ne Db-cp-∂p. CXv Hcp tcmK-amtWm? tcmK-e-£-W-amtWm?

\¬Inb v̂tfmNm¿ v́hni-I-e\w sNbvXv \nK-a-\-ßƒ kb≥kv Ub-dn-bn¬

Fgp-Xq.

c‡w I -́]n-Sn-°¬

apdn-hn-eqsSbp≈ c‡\jvSw XS-bm-\p≈ {]Xn-tcm-[-{]-h¿Ø-\-amWv c‡w

I-́ -]n-Sn-°¬. Cu {]{In-b-bn¬ -πm-kva-bn¬\n∂p ss^{_n≥ F∂ t{]m´o≥

-\m-cp-Iƒ he-t]mse cq]-s∏Sp∂p. Cu he-°-Æn-I-fn¬ c‡tIm-i-ßƒ

Xßn-bn-cp-∂mWv c‡-°´ cq]-s∏-Sp-∂-Xv.

c‡w- I-́ -]n-Sn-°-ens‚ L -́ßƒ kqNn-∏n-°p∂ Nn{Xo-I-cWw (5.4) hni-I-

e\w sNbvXv Ipdn∏p Xbmdm-°q.



77

Poh-imkv{Xw ˛ X

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.

B enwt^m-ssk‰v

T enwt^m-ssk‰v

]\n ico-c-Øns‚ Hcp {]Xn-tcm-[-{]-h¿Ø-\-am-sW∂v a\- n-em-bt√m.

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.

{]tXyI {]Xn-tcm[w (Specific defense)

Nne kμ¿ -̀ß-fn¬ s]mXp-hmb {]Xn-tcm-[-am¿K-ßƒ adn-I-S∂v tcmKm-Wp-

°ƒ ico-c-Øn-\p-≈n¬ {]th-in®v s]cp-Ip∂p. CØcw tcmKm-Wp-°sf

{]tXyIw Xncn-®-dn™v Ahsb \in-∏n-°p∂ kwhn-[m-\-amWv {]tXyI {]Xn-

tcm-[w.

enwt^m-ssk‰pIƒ F∂ tizX-c-‡m-Wp°fmWv CØc-Øn¬ tcmKm-Wp-

°sf \in-∏n-°p-∂-Xv. B enwt^m-ssk-‰p-Iƒ, T enwt^m-ssk-‰p-Iƒ

F∂nßs\ Ch c≠p-X-c-ap-≠v. B enwt^m-ssk-‰p-Iƒ Aÿn-a-÷-bn¬ (Bone
marrow) h®v ]mIs∏-Sp-∂-h-bmWv. T enwt^m-ssk-‰p-Iƒ ssXakv {KŸn-

bn¬ h®v ]mI-s∏-Sp-∂p. ico-c-Øn\v Bh-iy-am-bXns\bpw tZmj-I-c-am-b-Xn-

s\bpw Xncn-®-dn™v {]h¿Øn-°m-\p≈ tijn enwt^m-ssk-‰p-Iƒ°p≠v.

B enw-t^m-ssk-‰p-Iƒ

{]Xn-tcm-[-{]-h¿Ø-\sØ DtØ-Pn-∏n-°p∂, ico-c-Øn\v A\y-amb hkvXp-

°sf B‚n-P-\p-Iƒ F∂p -hn-fn-°mw. B‚n-P-\p-Iƒs°-Xnsc B enwt^m-

ssk-‰p-Iƒ Nne cmk-L-S-I-ßƒ D¬∏m-Zn-∏n-°p-∂p. B‚n-P-\p-Iƒs°-Xnsc

{]h¿Øn-°p-∂- Cu cmk-L-S-I-ßfmWv B‚n-t_m-Un-Iƒ (Antibodies).
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{]Xn-tcm[w

$ tcmK-Im-cn-Isf

hngp-ß¬

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

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

$ Xz°v

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

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

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

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

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

Nn{Xo-I-cWw 5.5

....................-Xew....................-Xew

$ Im≥k¿ tIm-i-

ßsf \in-∏n-

°p-∂p.

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

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

$ B‚n-P-\p-I-fpsS

h n j m w - i s Ø

\n¿ho-cy-am-°p∂p.

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

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

...........enwt^m-ssk-‰vB enwt^m-ssk-‰v

s]mXp-hmb {]Xn-tcm[w

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.

Tenw-t^m-ssk-‰p-Iƒ

T enw-t^m-ssk-‰p-Iƒ a‰v {]Xnt-cm[ tImißsf DtØ-Pn-∏n-°p-∂p. IqSmsX

Im≥k¿tIm-i-ß-sfbpw sshdkv _m[n® tImi-ß-sfbpw \in-∏n-°m-\p≈

Ignhpw T enw-t^m-ssk-‰p-Iƒ°p≠v.

enwt^m-ssk-‰p-Iƒ Nne {]tXy-I-Xcw B‚n-P-\p-I-fpsS km∂n-[y-

Øn¬ am{Xw {]h¿Ø-\-\n-c-X-am-Ip-∂-h-bm-Wv. Cu B‚nP-\p-Isf

am{Xta enwt^m-ssk-‰p-Iƒ°p {]Xn-tcm-[n-°m≥ Ign-bq. AXp-sIm-

≠mWv Ch-bpsS {]Xn-tcm-[ -{]-h¿Ø\w {]tXyI -{]-Xn-tcm[w F∂-

dn-b-s∏-Sp-∂-Xv.

NphsS \¬Inb Nn{Xo-I-cWw (5.5) DNn-X-ambn ]q¿Øn-bm-°q.

F∂n´pw tcmK-ßƒ...!

ico-cØn¬ C{X-sbms° {]Xn-tcm[ kwhn-[m-\-ß-fp-≠m-bn´pw F¥p-

sIm≠mWv tcmK-ßƒ D≠m-Ip∂Xv? Pohn-X-ssi-en, A\m-tcm-KyI-c-amb  ̀ £-

W-co-Xn, ipNn-Xz-an-√mbva, tcmK-Imcn-I-fpsS B[nIyw XpSßn \nc-h-[n- L-S-

I-ßƒ {]Xn-tcm-[ -kw-hn-[m-\sØ XI-cm-dn-em-°p-∂p.
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hn´p-am-dmØ ]\n-bm-b-Xn-\m¬

c‡-Ønse tπ‰ve-‰p-I-fpsS FÆw

]cn-tim-[n-t°-≠n-h-cpw.

F√m Icp-X¬ kwhn-[m-\-ß-sfbpw adn-I-S∂v tcmK_m[-bp-≠m-Ip-∂ L -́

Øn-emWv \ap°v NnIn’ th≠n-h-cp-∂-Xv. tcmK-_m-[-bn¬ \n∂p ap‡n

t\Sp∂Xn\mbn  \mw B{i-bn-°p∂ hnhn-[ -Nn-In-’mcoXn-Iƒ Iq´n-t®¿Øv

enÃv hn]p-eo-I-cn-°q.

$ Atem-∏Xn

$ B-bp¿thZw

$ tlman-tbm--∏Xn

$ bq\m\n

$

]mc-º-cy- Nn-In-’m-co-Xn-Iƒ

temI-Øns‚ hnhn-[-̀ m-K-ß-fn¬ AXXv {]tZ-isØ Pohn-Xco-Xn, kwkvIm-

cw, e`y-amb {]Ir-Xn-hn-̀ -h-ßƒ F∂n-h-bv°-\p-kr-X-amb NnIn-’mcoXnIƒ

cq]-s∏´n-́ p-≠v. Zo¿L-Im-esØ Pohn-Xm-\p-̀ -h-ß-fpsSbpw \nco-£-W-ß-fp-

sSbpw ^e-amWv Cu NnIn-’m-co-Xn-Iƒ. Ch-bn¬ NneXv {]Np-c-{]-Nmcw

t\Sn. ̀ mc-X-Øn¬ DZ-bw -sNbvX Bbp¿thZw CØ-c-Øn¬ temI-sa-ºmSpw

{]Nmcw t\Snb NnIn-’m-co-Xn-bm-Wv.

tcmK-Nn-In’ F∂-Xn-\-∏pdw {]Ir-Xn-tbm-Sn-W-ßnb Hcp Pohn-X-N-cy-bmWv

Bbp¿th-Zw.  {]Ir-Xn-P-\y-amb Huj-[-ß-fmWv Bbp¿th-Z-Øns‚ {]tXyIX.

hnhn[ NnIn-’m-coXn-Isf-°p-dn®v IqSp-X¬ hnh-c-ti-J-cWw \SØn Hcp

]Xn∏v Xbm-dm-°q.

GXp NnIn’mcoXn-bnsebpw BZy-L´w icn-bmb tcmK-\n¿W-b-am-Wv.

tcmKe£W-ßfpw  tcmKn-bpsS imco-cn-Im-h-ÿbpw hne-bn-cpØnbmWv tcmK-

\n¿Wbw \S-Øp-∂-Xv.

C∂v tcmK-\n¿W-b-Øn\v B[p-\nI et_m-d-´dn ]cn-tim-[-\-Ifpw D]-I-c-

W-ßfpw {]tbm-P-\-s∏-SpØp∂p-≠v.
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Nn{Xw 5.2

Aƒ{Sm-tkm-WnIv i_vZ-X-cw-K-ß-fp-]-tbm-Kn®v

B¥-cm-h-b-h-ß-fpsS LS\ a\-kn-em-°m≥.

FIvkvtdbpsSbpw  Iºyq-́ -dns‚ 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 5.1

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

F¥n-\m-bn-cn°pw tπ‰ve-‰p-I-fpsS FÆw ]cn-tim-[n-°m≥ \n¿tZ-in-®Xv?

sU¶n-ssh-d-kp-Iƒ Aÿn-a-÷bn¬ \n∂pw tπ‰vse-‰p-Iƒ D≠m-Ip-∂Xv

XSbp∂p. CØcw kμ¿ -̀ß-fn¬ tπ‰ve-‰p-I-fpsS FÆ-Øn¬ KWy-amb Ipd-

hp-≠m-Ip-∂p. AXp-sIm≠v tπ‰ve-‰p-I-fpsS FÆw ]cn-tim-[n-°p-∂-Xn-eqsS

sU¶n sshdkv _m[ ÿnco-I-cn-°m-\m-Ipw.

CØ-c-Øn-¬ ]e ]cn-tim-[-\-Ifpw tUmIvS¿am¿ \n¿tZ-in-°m-dp≠-t√m.

hnhn-[-Xcw ]cn-tim-[-\-Iƒ kw_-‘n®v IqSp-X¬ hnh-c-ßƒ tiJ-cn®v

kb≥kv Ub-dn-bn¬ Fgp-Xq.

\nß-fpsS ASp-Øp≈ {]mY-an-Im-tcm-KytI-{μ-Øn¬\n∂v kmw]nƒ em_v

dnt∏m¿´p-Iƒ tiJ-cn®v hnh-c-ßƒ hni-I-e\w sNbvXv Ipdn-∏n-epƒs∏-Sp-Øq.

et_m-d-́ dn ]cn-tim[-\-Iƒ t]mse {][m-\-amWv tcmK-\n¿WbØn-\p-]-tbm-

Kn-°p∂ D]-I-c-W-ß-fpw.

NphsS \¬Inb Nn{X-ß-fn¬ (Nn{Xw 5.2) \n∂v \nßƒ°v ]cn-Nn-X-am-b

D]-I-c-W-ß-fpsS t]cpw D]-tbmKhpw Fgp-Xq.

a‰v Nne B[p-\nI D]-I-c-W-ßfpsS ]´nI (5.1) NphsS \¬In-bn-cn-°p-∂p.

CØcw D]-I-c-W-ß-fpsS Nn{X-ßfpw D]-tbm-Khpw Dƒs∏-SpØn Hcp

{]Z¿i\w kwL-Sn-∏n-°q.
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tcmKw h∂mepw
acp-∂p-I-gn-®p- hn-{i-
an-®m¬ amdnt√?

tcmKw hcmsX
{i≤n-°p-∂-XmWv

\√-Xv.

CØcw ]cn-tim-[-\-Iƒ tcmK-\n¿Wbw IqSp-X¬ IrXy-X-bp-≈-Xm-°p-∂p.

NnIn’

acp-∂p-Isf B{i-bn-®p≈ tcmK-Nn-In-’-bmWv B[p-\n-I-ssh-Zy--imkv{Xw

\n¿tZ-in-°p-∂-Xv. kky-ß-ƒ, P¥p-°-ƒ, kq£va-Po-hn-Iƒ F∂n-h-bn¬\n∂v

th¿Xn-cn-s®-Sp-°p∂ ]Zm¿Yßtfm ]co-£-W-im-e-I-fn¬ Ir{Xn-a-ambn

\n¿ans®Sp-°p-∂ cmkhkvXp°tfm BWv acp∂pIƒ.

B‚n-_-tbm-´n-°p-Iƒ

1928 ¬ Ae-Ivkm-≠¿ v̂fanMv F∂ imkv{X-⁄-\mWv -B‚n-_-tbm-́ n-Iv

BZyambn \n¿an®-Xv. _mIvSo-cnbmtcmK-ßsf {]Xn-tcm-[n-°p-∂-Xn-\mWv B‚n-

_-tbm-́ n--°pIƒ D]-tbm-Kn-°p-∂-Xv.

B‚n-_tbm´n°p-I-ƒ ^e-{]-Z-amb Huj-[-ß-fm-sW-¶nepw Ah-bpsS 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-°pw.

$ ico-c-Ønse D]-Im-cn-I-fmb _mIvSo-cn-b-sb \in-∏n-°p-∂p.

$ ico-c-Ønse Nne hn‰m-an-\p-I-fpsS Afhv Ipd-bv°p-∂p.

tUmIvS-dpsS \n¿tZi-an-√msX B‚n-_-tbm-´n-°p-Iƒ D]-tbm-Kn®v kzbw

NnIn’n-°p-∂Xv A`n-e-j-Wo-b-amtWm? F¥p-sIm≠v?

N¿®sNøq. \nK-a-\-ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xq.

Ae-Ivkm-≠¿
v̂fanMv

Im¿´q-Wnse A`n-{]m-b-ßƒ {i≤n-®-t√m.

F¥mWv \nß-fpsS {]Xn-I-cWw?

tcmKw hcm-Xn-cn-°p∂XmtWm h∂-tijw NnIn-’n-°p∂XmtWm IqSp-X¬

\√Xv? N¿®sNøq.
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NphsS \¬Inb imkv{X-te-J-\`mKw hmbn-°q.

Bip-]-{Xn-Ifpw tUmIvS¿amcpw acp-∂p-Ifpw tN¿∂m¬ Btcm-Ky-ap≈

kaq-lsØ krjvSn --°m-\mhpw F∂Xv sX‰mb ImgvN-∏m-Sm-Wv.

bYm¿YØn¬ t]mj-I-Kp-W-ap≈ ̀ £-Whpw ipNn-Xzhpw icn-bmb Pohn-

X-ssi-en-bpw F√mw tN¿∂mWv Btcm-Ky-ap≈ kaq-lsØ cq]-s∏-

SpØp-∂-Xv. Hgn-®p-Iq-Sm-\m-hmØ kml-N-cy-ß-fn¬ am-{Xta acp-∂p-]-tbm-

Kn-®p≈ NnIn’sb B{i-bn-°m-hq.

\ΩpsS \m -́dn-hp-Iƒ°v tcmK-{]-Xn-tcm-[-Ønepw tcmK\nb-{¥-W-Ønepw Imcy-

amb ]¶p-h-ln-°m-\m-hpw. \jvS-am-Ip∂ \m´-dn-hp-Iƒ kwc-£n-°m≥

\aps°¥p -sN-øm-\mIpw?

N¿®sNøq.

\m´p-Nn-In-’-I-sf√mw AXXv {]tZ-isØ ssPh-k-º-Øns\ B{i-bn-®p-≈-

Xm-Wv. ssPh-ssh-hn-[y-w kwc-£n-°msX \m -́dn-hp-Iƒ \ne-\n¿Øm-\m-In√.

CXp-ambn _‘-s∏´ A[n-I-hn-h-c-ti-J-cWw \SØq.

Huj-[-ßƒ am{X-a√ NnIn-’m-am¿Kw. t\{X-tcm-K-ßƒ°pw Im≥k-dn\pw a‰pw

hnIn-c-W-Nn-In’ (Radiation therapy) {]tbm-P-\-s∏-Sp-Øp-∂p-s≠-∂-dn-bm-a-t√m.

Bh-iy-amb kμ¿ -̀ß-fn¬ ikv{X-{In-bbpw Ah-bhw am‰n-h-bv°epw tcmK-

i-a-\-Øn\v th≠n \SØm-dp-≠v. IqSmsX ikv{X-{In-bm-th-f-I-fn¬ c‡-\n-

th-i\hpw Bh--iy-am-bn-h-cpw.

ktμiw {i≤n-®-t√m.

GsX√mw kμ¿ -̀ß-fn-emWv c‡w Bh-iy-am-bn- h-cm-dp-≈Xv?

$ A]-I-SØn¬s∏ v́ c‡w hm¿∂p-t]m-Ip-tºmƒ.

$ c‡m¿_pZw t]mep≈ tcmK-ßƒ _m[n-°p-tºmƒ.

$

c‡-\n-th-i\w (Blood transfusion)

F√mh¿°pw F√m-h-cp-tSbpw c‡w kzoI-cn-°m≥ Ignbptam?

hyXy-kvX- Xcw c‡-{Kq-∏p-I-sf-°p-dn®v tI´n-́ p-≠-t√m.

\mep-h-b- mb Ip™n\v

ASn-b-¥-c-ambn AB s\K-‰ohv

c‡w Bh-iy-ap-≠v.



83

Poh-imkv{Xw ˛ X

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 5.2  hnhn-[-Xcw c‡-{Kq-∏p-Iƒ

]´nI (5.2) \nco-£n®v hnhn-[-bn\w c‡-{Kq-∏p-Iƒ, Ah-bnse B‚n-P-\p-

Iƒ, B‚n-t_m-Un-Iƒ F∂nh GsX∂v a\- n-em-°q.

NphsS \¬Inb hnh-c-Ww hmbn-°q.

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

bn¬ {]Z¿in-∏n-°q.

Ir{Xn-a -tcm-K-{]-Xn-tcm-[-ti-jn

NnIn-’n®v t`Z-am-°m≥ {]bm-k-amb ]e tcmK-ßsfbpw Ir{Xn-a- tcm-K-{]-Xn-

tcm-[-tijn B¿Pn-°p-∂-Xn-eqsS XS-bm-\m-Ipw.

tcmK-Im-cn-Iƒs°Xn-sctbm Ah- D¬∏m-Zn∏n°p∂ hnj-h-kvXp-°ƒs°-Xn-

sctbm {]h¿Øn-°p∂ B‚n-t_m-Un-Isf ico-c-Øn¬ cq]-s∏-Sp-Øp-IbmWv

Cu {]Xn-tcm-[ -{]-{In-b-bn¬ sNøp-∂-Xv. arX-tcm-Km-Wp-°-sftbm Ah-bpsS

hnj--h-kvXp-°-sftbm \n¿hocyam-°-s∏´ tcmKm-Wp-°-sftbm CXn-\p-]-tbm-

Nph∂c‡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 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. X¬ -̂e-ambn

kzoI-cn® c‡-Ønse B‚n-P-\pw- Abm-fpsS 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-√.
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]´nI 5.3

hmIvkn\pIfnse apJy-L-S-Ißƒ

tImf-d, t]hn-j-_m[arXam-°-s∏´ tcmKm-Wp-°ƒ

tcmKßƒ

ssSt^m-bv-Uv, A©mw-]\nPoh-\p-≈, \n¿ho-cy-am-°-s∏´ tcmKm-Wp-°ƒ

sS‰-\-kv, Un v̂Xo-cnb\n¿ho-cy-am-°-s∏´ hnj-h-kvXp-°ƒ

sl∏-ss‰-‰nkv BtcmK-Im-cn-I-fpsS tImi`mK-ßƒ

Kn-°p∂p. ico-c-Øn-seØp∂ Cu A\y-h-kvXp-°ƒs°-

Xnsc ico-cw B‚n-t_m-Un-Iƒ cq]-s∏-Sp-Øp-∂p.

B‚n-t_m-Un-Isf ico-c-Øn-\p-≈n¬ cq]-s∏-Sp-Øm≥

D]-tbm-Kn-°p∂ CØcw hkvXp-°ƒ hmIvkn-\p-Iƒ

F∂-dn-b-s∏-Sp-∂p.

hmIvkn-t\-j≥

BZy-ambn hnI-kn-∏n® hmIvkn≥ hkq-

cn -tcm-K-Øn\v FXn-cm-bp-≈-XmWv.

FtUz¿Uv P∂¿ F∂ imkv{X-⁄-

\mWv h-kqcn hmIvkn≥ Is≠-Ønb-

Xv. tKmh-kq-cn-tcmKw (Cowpox) _m[n-

®-hcn¬ hkq-cn-tcmKw amc-I-am-Ip-∂n-

s√∂ \nco-£-W-amWv At±-lsØ

Cu Is≠-Ø-en-te°v \bn-®-Xv.

C∂v P\n-X-I-km-t¶-Xn-Ihn-Zy-bpsS klm-b-tØmsS ]e-

tcm-K-ßƒs°-Xn-scbpw ^e-{]-Z-amb hmIvkn-\p-Iƒ

cq]-s∏-Sp-Øn-bn´p≠v.

Ip™v P\n-°p-tºmƒ apX¬ hf¿®-bpsS hnhn[ L -́

ß-fn¬ \¬tI≠ {]Xn-tcm-[-Ip-Øn-h-bv]p-Iƒ kw_-

‘n® ]´nI {]mY-an-Im-tcm--Ky-tI-{μ-Øn¬\n∂pw tiJ-

cn°q.

hnhn[ hmIvkn-\p-IfpsS kz`m-hhpw Ah GtX-Xp

tcmK--ßsf {]Xn-tcm-[n-°p∂p F∂pw NphsS \¬Inb

]´nI (5.3) ]cn-tim-[n®v a\- n-em-°q. kqNIßƒ°\p-

k-cn®v N¿®sNbvXv \nK-a-\-ßƒ kb≥kv Ub-dn-bn¬

FgpXq.

C¥y ˛ t]mfntbm
ap‡-cmPyw

temIm-tcmKykwL-S-\-bpsS

t]mfntbm \n¿am¿P\ ]cn-]m-Sn-

bpsS ̀ mK-am-bmWv 1995 ¬ C¥ym

Kh¨sa‚ v kºq¿W t]mfntbm

{]Xn-tcm[ {]Nm-cWw Bcw-̀ n-®-

Xv. XpS¿∂v A©v hb- n¬ Xmsg-

bp≈ apgp-h≥ Ip´n-Iƒ°pw

t]mfntbm Xp≈n-a-cp∂v (OPV -Oral
Polio Vaccine) \¬Im-\p≈ ka-{K-

]-≤Xn cmPyØv \S-∏m-°n. tZiob

t]mfntbm {]Xn-tcm-[- Zn-\-ßƒ

{]Jym-]n-°p-Ibpw B Zn\-ß-fn¬

cmPy-Øp-S-\ofw hmIvkn≥ \¬Im-

\p≈ hn]p-e-amb k÷o-I-c-W-

ßƒ Hcp-°p-Ibpw sNbvXp.

XpS¿®-bmb t]mfntbm {]Xn-

tcm[ {]h¿Ø-\-ß-fpsS ^e-

ambn tcmK-_m[ Ipd-™p. 2011 \p

tijw C¥y-bn¬ t]mfn-tbm-

_m[ dnt∏m¿´v sNø-s∏-´n-´n-√.

CtX-Xp-S¿∂v 2014 am¿®v 27 \v

temIm-tcmKy kwL-S\ C¥ysb

t]mfntbm ap‡ cmPy-ambn {]Jym-

]n-®p.

FtUz¿Uv
P∂¿

kqN-I-ßƒ

$ F¥mWv hmIvkn≥?

$ hmIvkn-\p-I-fn¬ B‚n-P-\p-I-fmbn {]h¿Øn-°p-∂- L-S-I-ß-tf-sX√mw?

$ hmIvkn-\p-Iƒ tcmK-{]-Xn-tcm-[-tijn D≠m-°p-∂-sXßs\?
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Nn{Xo-I-cWw 5.6

kky-ß-fnse

{]Xn-tcm[w

Imtemkv

]pd-s¥men

D≈nse tImi-ßsf

kwc-£n-°p-∂p.

Ce-I-fnse Iyq´n-°nƒ tImi-`nØn

kky-ß-fnse tcmK-{]-Xn-tcm-[-am¿K--ßƒ

kky-ß-fnepw tcmK{]Xntcm-[- kw-hn-[m-\-ßƒ {]h¿Øn-°p-∂p≠v. kky-

ß-fnse tcmK-{]-Xn-tcm-[-kw-hn-[m\w Xo¿Øpw hyXy-kvX-am-Wv. i-co-c-L-S-

\-bnse khn-ti-j-X-Ifpw ico-c-I-e-Iƒ D¬∏m-Zn-∏n-°p∂ {]tXyI- X∑m-

{X-I-fp-amWv tcmK-_m-[-bn¬\n∂v kky-ßsf kwc-£n-°p-∂-Xv.

]pd-ta- \n-∂p≈ tcmKm-Wp-°sf XS-bm-\p≈ i‡-amb kwhn-[m-\-amWv

kky-ß-fpsS ]pdw-sXm-en. ac-ß-fn¬ arX-tIm-i-ß-ƒsIm≠p≈ I´n-bp≈

]pdwsXmen D≈nse tIm-i-ßsf tcmKm-Wp-°-fpsS kº¿°Øn¬\n∂p

kwc-£n-°p-∂p. AtX t]mse Xs∂ CeIfpsSbpw X≠ns‚bpw

D]cnXeØnep≈ sagpIns‚ BhcWhpw D≈nep≈ kkyIeIƒ°v

kwc£WtaIp∂p.

Ce-I-fpsS D]-cn-X-e-Ønse Iyq´n-°nfn\v (Cuticle) kq£va-Po-hn-I-fpsS B{I-

a-Ww {]Xn-tcm-[n-°m≥ Ign-bpw. tImi-̀ n-Øn- kpk-÷-amb Hcp {]Xn-tcm-[-

I-h-N-am-Wv. enKv\n≥, Iyq´n≥, kyqs_-dn≥ XpS-ßnb cmk-L-S-I-ßƒ tImi-

`n-Øn°v ZrV-X \¬Ip-∂p. tImi-ßƒ D¬∏m-Zn-∏n-°p∂ Imtemkv

(callose)F∂ t]mfn-km-°-ssd-Uv tImi-̀ nØn adn-I-S-s∂-Øp∂ tcmKm-Wp-

°ƒ tImi-kvX-c-Øn-eqsS {]th-in-°p-∂Xv XSbp∂p. NphsS \¬Inb-

Nn-{Xo-I-cWw (5.6) ]q¿Øn-bm-°q.

ico-c-Ønse kpk-÷-amb {]Xn-tcm-[- kw-hn-[m-\-amWv tcmK-ß-fn-¬\n∂v

\sΩ kwc-£n-°p-∂-Xv. Xz°v- ap-X¬ tizX-c-‡m-Wp-°ƒ hscbp≈ {]Xn-

tcm-[-Øns‚ Imh-em-fp-Iƒ°v i‡n-]-I-cp-∂-Xm-hWw \ΩpsS Pohn-X-co-Xnbpw.
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$ ico-c-Ønse hnhn-[-Xcw -{]-Xn-tcm[kwhn-[m-\-ßƒ Xcw-Xn-cn®v Ah-X-

cn-∏n-°p-∂p.

$ tizX-c-‡m-Wp-°ƒ tcmKm-Wp-°ƒs°-Xnsc {]h¿Øn-°p-∂-sX-ß-s\-

sb∂v hni-Zo-I-cn-°p-∂p.

$ ]\n Hcp {]Xn-tcm-[-kw-hn-[m-\-am-sW∂v Xncn-®-dn™v hni-Zo-I-cn-°p-∂p.

$ ]mc-º-cy-Nn-In-’m-co-Xn-I-fpsS {]m[m\yw Xncn-®-dn™v hnh-c-ti-J-cWw

\SØn Ipdn-∏p-Iƒ Xbm-dm°n Ah-X-cn-∏n-°p-∂p.

$ tcmK-\n¿Wb D]-I-c-W-ß-sf-°p-dn®v hnh-c-ßƒ tiJ-cn®v Ah-X-cn-∏n-

°p-∂p.

-$ B‚n-_-tbm-́ n-°p-I-fpsS KpW-tZm-j-ßƒ hne-bn-cpØn D]-tbm-K-Øn¬

\nb-{¥Ww hcp-Øp-∂p.

$ c‡-Zm-\-Øns‚ {]m[m\yw Dƒs°m≠v t_m[-h¬°-c-W-{]-h¿Ø-\-

ß-fn¬ G¿s∏-Sp-∂p.

$ hmIvkn-t\-js‚ {]m[m\yw t_m[y-s∏ v́ t_m[-h¬°-c-W-{]-h¿Ø-\-

ß-fn¬ ]¶m-fn-bm-Ip-∂p.

$ kky-ß-fnse {]Xn-tcm-[-am¿K-ßƒ Dƒs°m-≈p∂ -Nn-{Xo-I-cWw Xbm-

dm-°p-∂p.

$ {]Xn-tcm-[-ti-jn XI-cm-dn-em-°p∂ Pohn-X-io-e-ßƒ Hgnhm°p-∂p.

1. NphsS \¬In-bn-cn-°p-∂-h-bn¬ {]mY-an-I-Xe {]Xn-tcm-[ -{]-h¿Ø-\-

ß-fn-epƒs∏-Sm-ØXv GXv?

a) tk_-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≠p-Xcw enwt^m-ssk-‰p-

I-fp-sSbpw [¿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?

$ sImXp-Ip-\-io-I-c-W -{]-h¿Ø-\-ßƒ°mbn kvIqƒ ]cn-k-cØpw ho´nepw

sNøm-hp∂ {]h¿Ø-\-ßƒ Bkq-{XWw sNbvXv \S-∏n-em-°q.

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

Hcp kwhmZw kwL-Sn-∏n-°p-I.
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Nn{Xw \nco-£n-°q.

c≠p-a-°fpw XΩn¬ Fs¥√mw hyXym-k-ß-fmWv Is≠-Øm≥ Ign-bp-∂Xv?

NphsS \¬Inb ]´nI (6.1) ]q¿Øn-bm-°q.

]´nI 6.1

ico-c-̀ mKw aIƒ aI≥

apSn Npcp-≠Xv ....................

s\‰n .................... V BIrXn

sNhn X´p≈Xv ....................

aIƒ

{]tXyIXIƒ
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1822-

P\\w

{KnK¿ tPm¨
sa≥U¬

1854

h¿K-k-¶-c-W

-]-co-£-W-ßƒ

Bcw-`n-°p-∂p.

1856˛1863

]co-£WØn-

\mbn 29000˛Hmfw

]b¿sNSn-Iƒ

hf¿Øn.

1856˛1863

{]kn-≤-amb

]mc-ºcy\n-b-

a-ßƒ Bhn-

jvI-cn-®p.

1884

acWw

1866

Is≠-Ø-

epIƒ {]kn-≤-

s∏-Sp-Øn.

Nn{Xo-I-cWw  6.1

CØcw khn-ti-j-X-Iƒ \ap-°n-S-bnepw Dt≠m? \sΩ a‰p-≈-h-cn¬\n∂pw

hyXy-kvX-cm-°p∂ khn-ti-j-X-Iƒ Fs¥√mamWv? Fgp-Xq.

$ Dbcw

$ Xz°ns‚ \ndw

$

Ch-bn¬ Nne kz`m-h- khn-tij-X-Iƒ amXm-hn¬\nt∂m ]nXm-hn¬\nt∂m

e`n-®-Xm-hmw. amXm-]n-Xm-°ƒ°v C√mØ khn-ti-j- kz-̀ m-h-ßfpw k¥m-

\-ß-fn¬ D≠m-Imw. Ch-sb√mw tN¿∂mWv Hcmfn¬ X\Xmb hy‡nXzw

cq]-s∏-Sp-∂-Xv.

amXm]nXm-°-fpsS khn-tijXIƒ k¥m-\-ß-fn-te°v hym]-cn-

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

ambn k¥m-\-ß-fn¬ {]I-S-am-Ip∂ khn-ti-j-XI-fmWv hyXn-bm-\-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).

]mc-º-cy-im-kv{X-Øns‚ DZbw

20˛mw \q‰m-≠ns‚ XpS-°-Øn¬ ]mcºcyimkv{Xw

DZbwsIm≠p. C∂v Cu imkv{X-imJ tcmK-\n¿W-

bw, Huj-[-\n¿am-Ww, `t£ym¬∏m-Z\w XpSßn

Pohn-X-Øns‚ ka-kvX-ta-J-e-I-fnepw kzm[o\w

sNep-Øp-∂p-≠v. {KnK¿ tPm¨ sa≥U¬ (Gregor
Johann Mendel) F∂ imkv{X-⁄≥ ]b¿sNSn-bn¬

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

\-Øn¬ cq]o-I-cn® Nne ]mcº-cy -kz-̀ m-h-\n-b-a-ß-

fmWv P\n-X-I-im-kv{X-Øn\v ASn-Ød ]mIn-b-Xv.

At±-lsØ P\nXIimkv{X-Øns‚ ]nXm-hmbn

IW-°m-°p-∂p.
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sa≥U-ens‚ ]co-£-W-ßƒ

]qt¥m-́ -Øn¬ hf¿Ønb ]b¿sNSn--Ifn¬ Dbcw F∂ kz`m-hsØ ASn-ÿm-\-am°n sa≥U¬

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

kqN-I-ßƒ

$ Cu ]co-£-W-Øn¬ ]b¿sNSn--IfpsS GXp- kz-̀ m-h-amWv \nco-£-W-

hn-t[-b-am-°n-bXv?

$ ]co-£-W-Øn¬ ]cn-K-Wn® kz`m-h-Øns‚ hyXykvX KpWßƒ

GsX√m-amWv?

$ H∂mw Xe-ap-d-bn¬ {]I-S-am-bXv GXp KpW-amWv?

h¿K-k-¶-cWw \S-Ønb sNSn-bn¬ \n∂p tiJ-cn® hnØp-Iƒ apf-∏n-®-

t∏mƒ Dbcw Ipd™ Hcp sNSn t]mepw D≠m-bn-√. hnhn[ KpW-ßsf

\nb-{¥n-°p∂ FtXm LS-I-ßƒ hnØn-\p-≈n¬ D≠mImw F∂v A-t±lw

Duln-®p. At∏mƒ Dbc°p-dhv F∂ KpW-Øn\p Imc-W-amb LS-I-Øn\v

F¥mbncn°pw kw`-hn-®n-´p-≠m-hpI?

Cu tNmZy-Øn\v DØcw Is≠-Øm-\mbn At±lw H∂mwXe-ap-d-bn¬ e`n®

sNSn-Isf kz]-cm-K-W-Øn\p hnt[-b-am-°n c≠mwXe-apd kkyßƒ D¬∏m-

Zn-∏n-®p.

Dbcw IqSn-bXv

Dbcw

IqSn-bXv

Dbcw

Ipd-™Xv

amXr-kkyßƒ

Nn{Xo-I-cWw 6.2

H∂mwXe-ap-d
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c≠mw-X-e-apd

Nn{Xo-I-cWw 6.3

H∂mw-X-e-apd

kz]-cm-KWw

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. ]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. e`n® ^e-ß-fn-se√mw BZy-]-co-£-W-Øn-te-

Xp-t]m-se -Xs∂ KpW-ßƒ XΩn-ep≈ A\p-]mXw GI-tZiw 3:1 Bbn-cp-∂p. ]b¿sNSn--bn¬

sa≥U¬ ]co-£-W- hn-t[-b-am-°nb kz`m-h-ßƒ ]´n-I-s∏-Sp-Øn-bn-cn-°p-∂Xp \nco-£n°q.

1. Dbcw

3. hnØns‚ BIrXn

4. hnØns‚ \ndw

5. ]qhns‚ \ndw

6. ^e-Øns‚  BIrXn

7. ^e-Øns‚  \ndw

2. ]qhns‚ ÿm\w

IpdhvIqSp-X¬

A{K-Øn¬hi-ß-fn¬

Npfp-ßn-bXvDcp-≠Xv

a™-\ndw]®-\ndw

sh≈\ndw]¿∏nƒ -\ndw

Npcp-ßn-bXvho¿ØXv

]®-\ndwa™-\ndw

Nn{Xo-I-cWw 6.4
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_oP-tIm-i-ßƒ

Tt
(Dbcw IqSn-bXv)

(Dbcw IqSn-bXv)
TT tt

T t

X

H∂mw Xe-ap-d

Nn{Xo-I-cWw 6.5

amXr-kkyßƒ

(Dbcw Ipd-™Xv)

sa≥U-ens‚ A\p-am-\-ßƒ

CØcw ]co-£-W-ß-fn¬\n∂v sa≥U¬ cq]o-I-cn® A\p-am-\-ß-fmWv

P\nXI-im-kv{X-Øn\v ASn-Ød ]mIn-b-Xv. At±-l-Øns‚ A\p-am-\-ß-fn¬

{][m-\-s∏-́ h Ch-bm-Wv:

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

$ H∂mwXe-ap-d-bnse k¥m-\-ß-fn¬ Hcp KpWw {]I-S-am-Ip-Ibpw

({]-I-SKp-Ww) as‰m∂v ad-™n-cn-°p-Ibpw sNøp-∂p (Kp-]vX-Kp-Ww).

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

{]I-S-amIp-∂p-≠v.

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

A\p-]mXw 3:1 BWv.

]b¿sNSn-bnse kz`m-h-ßsf \nb-{¥n-°p∂ LS-I-ßsf Nn”-ßƒ D]-

tbm-Kn®v kqNn-∏n®psIm≠v h¿K-k¶cW-  ]-co-£Ww Nn{Xo-I-cn-®n-cn°p∂Xv

\nco-£n-°q. Nn{Xo-I-c-Whpw (6.5) Ipdn∏pw kqN-Iß-fpsS ASn-ÿm-\-Øn¬

hni-I-e\w sNøq. \nK-a-\ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xq.

Po≥ ˛ Aeo¬

\yq¢n-b-knse t{Ima-tkm-ap-I-fn¬ ImW-s∏-Sp∂ Po\p-I-fmWv kz`m-h-w \n¿W-bn-°p-∂Xv

F∂p Is≠-Øn-b-Xv sa≥U-ens‚ Ime-L-́ -Øn-\p- ti-j-am-Wv. Hcp kz`m-hsØ \n¿W-bn-

°p∂ Po\n\v hyXykvX Xc-ßfp≠m-Ipw. Hcp Po\ns‚ hyXykvX Xc-ßsf Aeo-ep-Iƒ

(Alleles) F∂p hnfn-°p-∂p. km[m-c-W-bmbn Hcp Po\n\v c≠v Aeo-ep-I-fm-Wp-≈Xv. apI-fn¬

Nn{Xo-I-cn® h¿K-k-¶-c-W-Øn¬ 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 \n¿W-bn-°p-∂p. h¿K-k-¶-c-W- ]-co-£Ww Nn{XoI-cn-°p-tºmƒ H∂mwXe-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 sNdnb A£-c-ØnepamWv km[m-cW kqNn-∏n-°m-dp-≈-Xv.
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kqN-I-ßƒ

$ Dbcw IqSnb sNSn-bnse Aeo-ep-Iƒ GsX√mw?

$ Dbcw Ipd™ sNSn-bn-tetXm?

$ H∂mwXe-ap-d-bnse Aeo¬ tN¿® amXr-kky-fp-tS-Xn¬\n∂v Fßs\

hyXym-k-s∏-´n-cn-°p∂p?

t{Ima-tkm-ap-I-fn-emWv Po\p-Iƒ ImW-s∏-Sp-∂-Xv F∂-dn-bm-a-t√m. t{Ima-tkm-

anse Un.F≥.-F-bpsS \n›n-X `mK-amWv Po\pIƒ. NphsS \¬Inb hnh-

cWw hmbn®v kqNI-ßƒ°-\p-k-cn®v Ipdn∏v Xbm-dm-°q.

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. a\p-jy-cn¬ 46 t{Imatkmap-I-fp-≠v. Ch-bn¬ 44
FÆw kz-cq-] -t{Im-a-tkm-ap-Ifpw (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≠phoXw t{Ima-tkm-ap-

Iƒ tN¿∂-XmWv Hcp kz-cq-]-tPm-Sn-. 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

_oP-tIm-i-ßƒ D≠m-Ip-∂Xv Du\-̀ wKw hgn-bm-sW∂v Adn-bm-a-t√m. _oP-

tIm-i-ß-fnse t{Ima-tkm-ap-I-fn¬\n∂v Aeo-ep-Iƒ k¥m-\-ß-fn-te°p hym]-

cn-°p-∂Xv Fß-s\-sb∂v Nn{Xo-I-cWw (6.6) \nco-£n®v \nK-a\ßƒ kb≥kv

Ub-dn-bn¬ Fgp-Xq.
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Nn{Xo-I-cWw 6.6

_oP-tImi-ßfnse

t{Imatkmw

k¥m-\-ßfnse t{Imatkmw

amXmhv ]nXmhv

_oP-kwtbmKw

kqN-Ißƒ

$ _oP-kw-tbm-K-Øn¬ GsXms° t{Ima-tkm-ap-I-fmWv IqSnt®¿∂Xv?

$ _oP-kw-tbmKw Aeo-ep-I-fpsS kwtbmP\-Øn¬ F¥p am‰-ap-≠m°n?

hyXn-bm-\-ß-fpsS P\n-XIw

_oP-kw-tbmKw Aeo¬ tN¿®-bn¬ am‰-ap-≠m-°p-∂p F∂p a\- n-em-°n-b-

t√m. Cu am‰-amWv k¥m-\-ß-fn¬ hyXn-bm-\-ß-fp-≠m-°p-∂-Xn-\-Sn-ÿm-\w.

amXm-hn¬\n∂pw ]nXm-hn¬\n∂p-ap≈ t{Ima-tkm-ap--Iƒ IqSn-t®-¿∂mWv

k¥m-\-Øns‚ P\n-X-I-L-S\ \n¿W-bn-°p-∂-Xv.

BZy- ]-co-£-W-Øn¬ Dbcw F∂ Hcp kz`m-h-Øns‚ t{]jWw am{Xta

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

bnse  c≠p hyXykvX kz`m-h-ß-fpsS t{]jWw \nco-£-W -hn-t[-b-am-

°n. Db-c-tØm-sSm∏w ]q°-fpsS \ndhpw ]cn-K-Wn-®p-sIm≠v sa≥U¬ \S-

Ønb h¿K-k-¶-c-W- ]-co-£Ww Nn{Xo-I-cn-®n-cn-°p-∂Xp \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 (6.7) hni-I-e\w sNbvXv

\nKa\-ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xq.
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TTRR
Dbcw Iq-Sn-b-Xv,
Nph∂ ]q°ƒ

TR Tr tR tr

TR

Tr

tR

tr

_oP-tIm-i-ßƒ

Nn{Xo-I-cWw 6.7

X
TTRR

TtRr

TR
_oPtIm-i-ßƒ

H∂mw Xe-apd .........................................................

amXr-kkyßƒ

ttrr

tr

kqNIßƒ

$ H∂mwXe-ap-d-bnse k¥m-\-ßfn¬ {]I-S-amb KpWßƒ GsX√mw? {]I-S-am-ImØh

GsX√mw?

$ c≠mwXe-ap-d-bn¬ amXm-]n-Xm-°-fn¬\n∂v hyXy-kvX-ambn kz`m-h-ßƒ ImW-s∏t´m?

GsX√mw?

amXm-]n-Xm-°-fn¬ {]I-S-amhmØ kz`m-h-ßƒ k¥m\-ß-fn¬ I≠p-hcp∂Xv Hmtcm kz`mhhpw

]c-kv]cw Ie-cmsX kzX-{¥-ambn hym-]-cn-°p-∂-Xp-sIm-≠mWv F∂v sa≥U¬ hni-Zo-I-cn-®p.

]mc-ºcykz`m-h-ß-fpsS hml-I¿ BcmWv F∂Xv imkv{X-tem-IsØ Gsd\mƒ Ipg-°nb

tNmZy-am-bn-cp∂p. LS-I-ßƒ F∂v sa≥U¬ hnti-jn-∏n® ]mc-º-cy-hm-l-I¿ DNA (UoHmIvkn-

ssdt_m \yq¢nIv Bkn-Uv) bnse Po\p-I-fmWv F∂v ]n∂oSp Is≠Øn. Po≥ F¥m-sW∂pw

AsX-ßs\ {]h¿Øn-°p-∂p-sh∂pw hni-Zo-I-cn-°-W-sa-¶n¬ DNAbpsS kq£va-L-S\ Adn-

tb≠Xp≠v.

H∂mw Xe-apdbpsS kz]-cm-KWw˛ TtRr   X  TtRr
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DNA bpsS LS\

sskt‰m-kn≥
s\Snb

CgIƒ

]Sn-Iƒ

AUn-\n≥

ssXan≥

Kzm\n≥

sskt‰m -

kn≥

A

T

G

C

DNA X∑m-{X-I-fpsS

LS\ Is≠-Øm-\p≈

{ia-ßƒ 1868 apX¬

imkv{X-⁄¿ \SØn

hcp -∂p-≠m-bn -cp -∂p.

Pbnwkv hmS vk¨,

{^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. 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.

NphsS \¬In-b Nn{Xßfpw (6.1) 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.

Nn{Xw 6.1

sNdnb XpS°w henb t\´w

tIw{_nUvPv bqWn-th-gvkn-‰n-

bnse Kth-jWhnZym¿Yn-

Ifmbn -cp∂ Ime-ØmWv

hmSvk\pw {In°pw DNA
bpsS Np‰p-tKm-hWn amXrI

Ah-Xcn-∏n®v temI-{i≤ t\Sp-

∂-Xv. Cu cwKØv Kth-jWw

\S-Øp-I-bm-bn-cp∂ tdmkm-

en≥Uv {^m¶vfn≥ FSpØ

t{Ima-tkm-ans‚ at\m-l-c-

amb FIvkvtd Un{^m-Ivj≥

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

Xn¬\n∂mWv Np‰p -tKm -

hWnamXrI F∂ Bibw

hmSvk\pw {In°n\pw e`n-®-Xv.

FIvkv Inc-W-ß-fp-]-tbm-Kn®v

]I¿Øp∂ Nn{X-ß-fmWv

tdmkm-en≥Uv
{^m¶vfn≥

FIvkvtd Un{^m-Ivj≥

Nn{X-ßƒ. Cu Nn{XsØ

ASn-ÿm-\-am°n Xß-fpsS

tlmÃ¬ apdn-bn¬ ]e km[-

\-ßfpw D]-tbm-Kn®v CØ-c-

samcp amXrI \n¿an®p

t\m°n-bmWv Ah¿ AXn

s‚ km[yX Dd-∏m-°n-b-Xv.
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Nn{Xw 6.2
\yq¢n-tbm-ss‰-Up-I-fpsS

Cg-Iƒ

ss\{S-P≥ t_kvt^mkvt^‰v

Po≥

]©-km-c -X∑m{XNn{Xo-I-cWw 6.8

ss\{S-P≥ t_kpIfpw \yq¢n-tbm-ss‰-Up-Ifpw

DNA bn¬ \mepXcw ss\{S-P≥ t_kpIƒ AS-ßn-bn-´p-≠v. AUn-

\n≥, ssXan≥, Kzm\n≥, sskt‰m-kn≥ F∂n-h-bm-W-h. 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 base). 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≥ F∂ t_kv ssXan-\p-ambpw Kzm\n≥ F∂ t_kv

sskt‰mkn\p-ambpw am{Xta tPmUn tNcp-I-bp-≈q.

Hcp UoHm-Ivkn -ssd-t_mkv ]©-km-c -X-∑m-{Xbpw Hcp t^mkvt^‰v

X∑m-{Xbpw Hcp ss\{S-P≥ t_kpw tN¿∂ bqWn-‰ns‚ Bh¿Ø-\-

amWv DNA X∑m-{X. Cu bqWn-‰ns\ \yq¢n-tbm-ss‰Uv F∂p hnfn-°p∂p.

\mepXcw ss\{S-P≥ t_kp-Iƒ D≈-Xn-\m¬ DNA bn¬ \mepXcw

\yq¢n-tbm-ss‰-Up-Ifpap≠vv

kqNIßƒ

$ F¥mWv ss\{S-P≥ t_kp-Iƒ?

DNA bn¬ ImW-s∏-Sp∂ ss\{S-P≥

t_kp-Iƒ GsX-√m-amWv?

$ ss\{S-P≥ t_kp-Iƒ tPmUn tNcp -

∂-Xn¬ ]pe¿Øp-∂ khn-tijX

F¥v?

$ Fs¥√mamWv \yq¢n-tbm-ss‰-Uns‚

LS-I-ßƒ?

\yq¢ntbmss‰-Up-Iƒ Nn{Xo-I-cn-®n-cn-°p-∂Xv

\nco-£n-®p-ht√m. apI-fn¬ N¿® -sNbvX

hnhc-ß-fpsS ASn-ÿm-\-Øn¬ CXns‚

c≠m-asØ Cg ]q¿Ønbm-°mtam?
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ktμihml-I≥

DNA t\cn´ v

t{]m´o≥ -\n¿am-W-

Øn¬ ]¶m-fn-bm-

hp -∂n -√. DNA
bnse ktμiw

]I¿Ønb RNA
(ssdt_m \yq¢nIv

BknUv) F∂

X∑m - { X - b mW v

ssdt_m-tkm-ap-I-

fnseØn t{]m´o

≥ \n¿am-Ww \nb-

{¥n-°p-∂-Xv. DNA
bpsS ktμ-i-hm-

l-I\mb-Xn-\m¬

Cu RNA sb

sak-©¿ RNA,
AYhm mRNA
F∂p- hn-fn-°p-∂p.

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.

hnhn-[-Xcw Aan-t\m-

BknUpIƒ  ssdt_m-

tkm-anse-Øp-∂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 6.9  Po\p-I-fpsS {]h¿Ø\w

Po\p-Iƒ {]h¿Øn°p-∂-sX-ßs\?

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

Imc-W-am-Ip-∂Xpw DNA bpsS \n›nX `mK-ß-fmb Po\p-I-fm-sW∂v

a\ nem-°n-bt√m. Po\p-Iƒ Fß-s\-bmWv {]h¿Øn-°p-∂Xv?

Nn{Xo-I-c-Ww (6.9) \nco-£n-°q. kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ N¿®-

sNbvXv \nK-a-\-ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xq.

kqN-I-ßƒ

$ t{]m´o≥ -\n¿am-W-Øn-\p≈ ktμiw mRNA °v e`n-°p-∂Xv FhnsS \n∂v?

$ t{]m´o≥ \n¿am-W-Øn¬ mRNA bpsS ]s¶¥v?

$ t{]m´o≥ \n¿amWw \S-°p-∂-sX-hnsSbmWv?

$ t{]m´os‚ \n¿am-W-L-S-I-ßƒ Fs¥√mamWv?

mRNA sb°q-SmsX ]e-Xcw RNA Iƒ tImi-ß-fn¬ ImW-s∏-Sp-∂p-≠v. 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\Øns‚ ^e-am-

bmWv Aan-t\m -B-kn-Up-Isf Iq´n-t®¿Øv t{]m´o≥ X-∑m{X cq]-s∏-Sp-Øp∂-Xv.KT
 14
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L´w 1 L´w 2 L´w 3

Nn{Xw 6.3

]´nI 6.2

Cg-I-fpsS

FÆw

]©-km-c-bpsS

Xcw

ss\{S-P≥

t_kp-Iƒ

DNA

RNA

DNA sbt∏m-se-Øs∂ RNA bpw \yq¢n-tbm-ss‰-Up-Iƒ sIm≠mWv \n¿an-

°-s∏-´n-cn-°p-∂-Xv. F∂m¬ `qcn-`mKw RNA Ifnepw Hcn-g -am-{X-tabp-≈q.

IqSmsX ssXao≥ F∂ ss\{S-P≥ t_kn\p- ]-Icw bpdm-kn¬ F∂ ss\{S-

P≥ t_kmWp-≈-Xv. RNA bn¬ ImW-s∏-Sp-∂Xv ssdt_mkv ]©-km-c-bmWv.

NphsS \¬Inb ]´nI (6.2) DNn-X-ambn ]qcn-∏n-°q.

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 tNcp-

Ibpw t{Ima-tkm-ans‚ `mK-ßƒ ]c-kv]cw ssIam-dp-Ibpw sNøp-∂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{Imtam-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 CXv Imc-W-am-Ip-∂p.

NphsS \¬Inb Nn{Xw (6.3) kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ hni-I-e\w

sNbvXv \nK-a\ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xq.
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Nn{Xo-I-cWw 6.10

kqN-I-ßƒ

$ F¥mWv t{Ima-tkm-ans‚ apdn-™p-am-d¬?

$ apdn-™p-am-d¬ hyXn-bm-\-ßƒ°p Imc-W-am-Ip-∂Xv Fßs\?

D¬∏cn-h¿Ø-\hpw hyXn-bm-\-ßfpw

Hcp Pohn-bpsS 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 XpSßn ]e- Im-c-W-ßƒsIm≠pw D¬∏-cn-

h¿Ø-\-ßƒ D≠m-Imw. Nne D¬∏-cn-h¿Ø-\-ßƒ tZmj-I-c-am-Ip-tºmƒ  a‰p-

Nn-eXv AXn-Po-h-\-Øn\v klm-b-I-am-Ip-∂p. D¬∏-cn-h¿Ø-\-ßƒ kz`m-h-hy-

Xn-bm-\-ß-fn-te°p \bn-°pw. Nne D¬∏cn-h¿Ø-\-ß-fpsS ^ew s]s´∂v

{]ISam-Ip-tºmƒ a‰p NneXp Xe-ap-d-Iƒ°p tijw {]I-S-am-Ip-∂p. Poh-]-cn-

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

Ip™v BtWm s]tÆm?

inip 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-Øn¬

hyXym-k-apt≠m?

$ kv{XoI-fn-sebpw ]pcp-j-∑m-cn-sebpw hyXym-k-ap≈ t{Imatkmw

GXmWv?

(44+XX)

(44+XY)
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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. Po\p-I-

fpsS {]h¿Ø-\Ønse hyXym-k-amWv a\p-jycnse Xz°ns‚ \ndhyXym-k-

Øn\p Imc-W-sa∂v Duln-°m-a-t√m.

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.

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.

s]¨Ip-́ nIsf am{Xw {]k-hn-°p∂ AΩ-amsc Ip‰-s∏SpØp∂Xv icn-bm-tWm?

\nß-fpsS A`n-{]mbw imkv{Xo-b-ambn km[q-I-cn°q.

\nd-hy-Xym-k-Øn-\p- ]n-∂n¬



101

Poh-imkv{Xw ˛ X

$ ]mc-º-cyhpw hyXn-bm\hpw tN¿∂-XmWv hy‡n-bpsS imco-cnI khn-

ti-j-X-Iƒ F∂Xv DZm-l-cn-°p-∂p.

$ P\n-X-I-imkv{Xw Fs¥∂p \n¿h-Nn-°p-∂p.

$ P\n-X-I-im-kv{X-Øn\v ASn-Ød ]mIp-∂-Xn¬ {KnK¿ sa≥U-ens‚

kw`m-h\ hni-Zo-I-cn-°p-∂p.

$ h¿K-k-¶-c-W- ]-co-£-W-ßƒ ]mc-º-cy-kz-̀ m-h-ß-fpsS t{]jWw hni-

Zo-I-cn-°m≥ {]tbm-P-\-s∏-Sp-Øp-∂p.

$ Po\pw Aeoepw th¿Xn-cn®v hni-Zo-I-cn-°p∂p.

$ DNA bpsS kq£va-L-S\ hnh-cn-°p-∂p.

$ DNA bpw RNA bpw Xmc-Xayw sNbvXv kmay-hy-Xym-k-ßƒ ]´n-I-s∏-

Sp-Øp-∂p.

$ Pohn-I-fn¬ hyXn-bm-\-ßƒ D≠m-Ip-∂-Xns‚ Imc-W-ßƒ Xncn-®-dn™v

hni-Zo-I-cn-°p-∂p.

$ a\p-jy-\n¬ enwK-\n¿Wbw \S-°p-∂Xv Fß-s\-sb∂v Nn{Xo-I-cn-°p∂p.

$ a\p-jy-cnse hyXym-k-ßƒ kmwkvIm-cnIw am{X-am-sW∂pw P\n-X-I-

]-c-ambn F√m a\p-jycpw Htc h¿K-am-sW∂pw Xncn-®-dn-bp-∂p.

1. B¿.-F≥.Fbn¬ 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 v̂tfm Nm¿´mbn

Nn{Xo-I-cn-°p-I.

$ Aan-t\m-Bkn-Up-Isf Iq´n-t®¿°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.
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a™- hn-Øp≈ sNSn]® hn-Øp≈ sNSn X

]® hn-Øp≈ sNSn

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

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

Nn{Xo-I-cn-°p-I.

b) CXns‚ c≠mw-X-e-apd Nn{Xo-I-cn-°p-I.

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

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

$ 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.

C≥kp-en≥ D¬∏m-Z-\-Øn\v Imc-W-amb Po\p-Iƒ th¿Xn-cn-s®-Sp-°m\pw

_mIvSo-cn-b-bn¬ k∂n-th-in-∏n-°m\pw Ign-™m¬ CXp km[y-am-Int√?

Po\p-Isf CjvSm-\p-k-cWw ssIImcyw sNøm≥ Ignbpwhn[w imkv{Xw

C∂v hf¿®- {]m-]n-®n-cn-°p∂p.

_mIvSo-cn-b-Itfm?

]m≥{In-bmkv

{KŸn-bt√ C≥kp-en≥

D¬∏m-Zn-∏n-°p-∂Xv?

C∂v {]ta-l-tcm-K

NnIn¬kbv°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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hnf
D¬∏m-Z-\-
£-aX

tcmK-{]-Xn-
tcm[tijn

Bbp¿˛
ssZ¿Lyw

A IqSp-X¬ IpdhvIpdhv

B IqSp-X¬ Ipdhv IqSp-X¬

]´nI 7.1

P\n-XIimkv{X-Øns‚ hf¿®

\q‰m-≠p-Iƒ°p ap≥]p-Xs∂ a\p-jy≥ kq£va-Po-hnIsf ]e Bh-iy-

ßƒ°pw {]tbm-P-\-s∏-SpØnbn-cp-∂p. _n.kn. 4000 ˛ ¬

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-bbv°pap≈ Ign-hns\ sh≈-b-∏hpw

tI°psa√mw D≠m-°p-tºmƒ \Ωfpw {]tbm-P-\-s∏-Sp-

Øp-∂p≠v. k¶-c-bn\w hnf-I-sfbpw I∂p-Im-en-I-sfbpw

D¬∏m-Zn -∏n -® v anI-®-hsb am{Xw Xnc -s™-SpØv

hf¿Øp∂ coXn ]c-º-cm-KX-am-bn-Øs∂ I¿j-I¿

]n¥pS¿∂n-cp-∂p. CØcw coXn-Isf ]c-º-cm-KX ssPh- km-t¶-XnIhnZy-

bmbn IW-°m-°mw. F∂m¬ P\n-XI hkvXp-hn¬ am‰w hcpØn A`n-e-j-

Wo-b-amb KpW-ß-fp≈ Pohn-Isf krjvSn-°p∂XmWv \ho\ ssPhkmt¶-

XnIhnZy-.

NphsS \¬Inb ]´nI (7.1) kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ hni-I-e\w

sNbvXv \nK-a-\-ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xq.

$ hnf A bnse A`n-e-j-Wo-b-amb KpW-ßƒ Fs¥√mw?

$ hnf B bnse A`n-e-j-Wo-b-amb KpW-ßƒ Fs¥√mw?

$ hnf A bn¬\n∂p tcmK-{]-Xn-tcm-[-tijn F∂ KpW-Øn\p Imc-W-

amb Po\ns\ hnf B bnte°v k∂n-th-in-∏n-®p≠m-°p∂ ]pXnb

hnfbv°v Fs¥√mw KpW-ßƒ D≠mIpw?

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

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

(Genetic Engineering).

NphsS \¬Inb Ipdn∏p hmbn-°q.
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C≥kp-en≥ D¬∏m-Zn∏n-°m≥ -ti-jn-bp≈ _mIvSo-cn-b-Isf P\n-X-I-km-t¶-Xn-I-

hnZy hgn 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¬ hni-I-e\w sNbvXv \nK-a-\-ßƒ

kb≥kv Ub-dn-bn¬ Fgp-Xq.

kqN-Ißƒ

$ C≥kp-en≥ D¬∏m-Z\tijn-bp≈ _mIvSo-cn-b- krjvSn-°-s∏-´Xv

Fßs\?

$ C≥kp-en≥ D¬∏m-Z-\-tijn e`n® _mIvSo-cn-bbpsS P\n-X-I-L-S-\-

bn¬ F¥p am‰-amWv D≠m-bXv?

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

D≠mIptam? F¥p-sIm-≠v?

_mIvSo-cn-b-bpsS Un.F≥.-F.a\pjy Un.F≥.F.

C≥kp-en≥ D¬∏m-Z-\sØ

\nb-{¥n-°p∂ Po\ns\

apdn-s®-Sp-°p-∂p.

_mI v S o - c n -b -bpsS

Un.F≥.F. (πmkvan-Uv)

th¿Xn-cn-s®-Sp-°p-∂p.

_mIvSo-cnb

{]h¿Ø\

k÷-a√mØ

C≥kp-en≥

D¬∏m-Zn-∏n-°p∂p.

Iq-́ n-t®¿°p∂p.

Un.F≥.F _mIvSo-cn-b-

bpsS tImi-Øn¬

\nt£-]n-°p-∂p.

_mIvS o -c n -b -Iƒ°v

s]cp-Im≥ A\p-Iq-e-

amb kml-N-cy-ßƒ

\¬Ip-∂p.

Nn{Xo-I-cWw 7.1

Ch-bn¬ \n∂pw {]h¿Ø\ k÷-amb

C≥kp-en≥ \n¿an°p∂p
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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

ssPh-km-t¶-XnIhnZy-bpsS km[y-X-Iƒ

AXn-thKw hnI-kn-®p-sIm-≠n-cn -

°p∂ H∂mWv ssPh-km-t¶Xn-I-

hnZy (Biotechnology). P\n-XI F≥Pn-

\o-b-dnwKv F∂ kmt¶-XnI hnZy-

bmWv CXn\p ]n∂n¬. P\n -

XIhkvXp-hns\ Bhiym\p-k-cWw

ssIImcyw sNøm≥ Ign™-tXmsS

Pohn-Isf CjvSm\p-k-cWw cq]-s∏-Sp-

Øm\pw ]pXnbhsb krjvSn°m\pw

Ignbpw F∂ \ne-h∂p. {]Xn -

Iqekml-N-cy-ßsf AXn-Po-hn-°m-≥

Ignhp≈ Pohn-Iƒ, AXnkpμ-c-ß-

fmb ]q°ƒ, AXn-i-bn-∏n-°p∂ arK-

ßƒ, ^e-{]-Z-amb hmIvkn-\p-Iƒ

F∂n-h-sb√mw Cu kmt¶-XnIhnZy-

bpsS ̂ e-ambn hnI-kn-∏n-s®-Sp-°m≥

Ct∏mƒ ssPh-km-t¶-Xn-I-hnZy°v

Ign-bpw.

apdn®pam‰m\pw hnf-°n-t®¿°m\pw

Po\p-Isf apdn-s®-Sp-°m\pw Iq´ntN¿°m\pw Ign-bp-sa∂ Is≠-Ø-em-bn-cp-

∂p P\n-XI F≥Pn-\o-b-dnw-Kns‚ ASn-ÿm\w. CXn\mbn 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∂pw Adn-b-s∏-Sp-∂p.

Hcp tImi-Ønse Po\ns\

as‰mcp tImi-Øn-te°v FØn-

°m≥ A\p-tbm-Py-cmb hml-

Isc (Vectors) D]-tbm-Kn-°p-

∂p. km[m-c-W-bmbn _mIvSo-

cn-b-Ifnse Un.F≥.F -bmWv

hml-I-cmbn D]-tbm-Kn-®ph-cp-

∂-Xv. Iq´nt®¿Ø Po\p-I-fp≈

Un.F≥.F. e£y-tIm-i-Øn¬

{]th-in°p∂p. Aßs\bmWv

]pXnb Po\p-Iƒ e£ytImi-

Ønse P\n-X-I-L-S-\-bpsS

`mK-am-Ip∂Xv.

Cu kmt¶-XnIhnZy -bn -ep -

≠mb hf¿® C∂v Pohn-X-

Øns‚ hnhn[ taJ-e-I-fn¬

kzm[o\w sNep-Øp-∂p-≠v.

]{Xhm¿ØbpsS Xes°´v {i≤n-®t√m.

DNA ]cn-tim-[-\-bn-eqsS Bfp-Isf Xncn-®-dn-bm≥ Ign-bp-∂Xv Fß-s\-bmWv?
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NphsS \¬Inb hnh-cWw hmbn-°q.  kqN-Ißƒ°-\p-k-cn®v N¿®-sNbvXv

\nK-a\w cq]o-I-cn®v kb≥kv Ub-dnbn¬ Fgp-Xq.

DNA bnse \yq¢n-tbm-ss‰-Up-I-fpsS {Iao-I-cWw Hmtcm hy‡n-bnepw hyXy-

kvX-am-bn-cn-°pw. Cu Is≠-Ø-emWv DNA ]cn-tim-[\bv°v ASn-ÿm-\-am-

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

Zy-bmWv DNA s{]mss -̂enMv (DNA Profiling). 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. AXn-\m¬ Cu kmt¶-Xn-I-hn-

Zysb DNA  ^nwK¿ {]n‚nMv F∂pw hnfn°p-∂p.

DNA  ^nwK¿ {]n‚nMv

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

ASpØ _‘p-°ƒ XΩn-em-bn-cn°pw F∂-Xn-\m¬ IpSpw-_-]m-c-

ºcyw Is≠-Øm\pw amXr-Xz ]nXrXz X¿°-ß-fn¬ bYm¿Y

amXm-]n-Xm°sf Xncn-®-dn-bm\pw {]Ir-Xn-t£m`w, bp≤w XpS-ßnb

Imc-W-ß-fm¬ \jvSs∏-Sp -∂-hsc h¿j-ßƒ°p-tijw

Is≠Øptºmƒ Xncn-®-dn-bm\pw DNA ^nwK¿ {]n‚nMv klm-b-

I-am-Wv.

1984 ¬ AeIv sP{^n (Alec Jeffrey) F∂ imkv{X-⁄≥ \S-

Ønb Nne ]co-£-W-ß-fmWv DNA ]cntim-[\ F∂ km[y-X-

bn-te°p hgn-sXfn®Xv. 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 Ign-bpw.

kqNIßƒ

$ F¥mWv DNA ]cn-tim-[-\-bpsS ASn-ÿm\w?

$ DNA ]cn-tim-[-\-bn-eqsS _‘-ßƒ Xncn-®-dn-bm≥ Ign-bp-∂Xv

Fßs\?

-$ DNA ]cn-tim-[-\-bpsS km[y-X-Iƒ Fs¥√mamWv?

arK-ß-fn¬\n∂p acp∂v

P\n-XI F≥Pn-\o-b-dnMv apt∂m-́ p-h-bv°p∂ `mhn-bpsS hmKvZm-\-ß-fn-sem-

∂mWv acp∂p Xcp∂ arK-ßƒ (Pharm animals).

Huj[ \n¿amW Kth-j-W-ßƒ ]co-£-W-im-e-bpsS Nph-cp-Iƒ°p-≈n¬

\n∂p Poh-tem-I-Øns‚ hnim-e-Xbnte°p hym]n®Xns‚ ^e-amWnXv.

AeIv sP{^n
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Po-\p-Isf Xncn-®-dn-™m¬

P\n-X-I-tcm-K-ßsf \nb-{¥n-°mw.

]t£, Fßs\

Xncn-®-dnbpw?

a\p-jy\v Bh-iy-amb C≥kp-en\pw hf¿®m-

tlm¿tam-Wp-I-fp-sams° D¬∏m-Zn-∏n-°m≥ Imc-

W-amb Po\p-Isf Xncn-®-dn-bp-Ibpw Ahsb ]ip,

]∂n apX-emb P¥p-°-fn-te°v k∂n-th-in-∏n-°p-

Ibpw sNbvXp-sIm-≠mWv Ahsb acp∂p Xcpw

arK-ß-fm°n am‰p-∂-Xv.

BZy-Im-eØv _mIvSo-cn -b-sb B-bn-cp∂p

CØcw ]co-£-W-ßƒ°v D]-tbm-Kn-®n-cp-∂-Xv.

F∂m¬ _mIvSo-cn-b-sb hf¿ØpI Ffp-∏-a√.

]co-£-W-im-e-bn¬ Ahsb AXoh {i≤-

tbmsS ]cn -N -cn -t°-≠-Xp -≠v. arK-ßsf

hf¿Øm≥ Ffp-∏-am-Wv. Ah-bpsS c‡-Øn¬

\nt∂m ]men¬ \nt∂m Huj-[-ßƒ th¿Xn-

cn-s®-Sp-°pIbpw sNømw.

Huj-[-\n¿amWw, NnIn-’, tcmK-\n¿Wbw F∂o

cwK-ß-fn¬ P\n-XI F≥Pn-\o-b-dnßneqsS t\Snb

apt∂-‰-ß-sf-°p-dn®v IqSp-X¬ hnh-c-ßƒ tiJ-

cn®v Hcp imkv{X]Xn∏v Xbmdm-°q.

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.
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Nn{Xw 7.1
a\pjy Pot\mw

]≤XnbpsS temtKm

Pot\mw cl-ky-ßƒ tXSn

Hcp Pohn-bn¬ AS-ßn-bn-́ p≈ samØw P\n-X-I- h-kvXp-hns\

AXns‚ Pot\mw F∂p hnfn-°p-∂p. a\p-jy-\n¬ 46 t{Ima-

tkm-ap-I-fn-embn ImW-s∏-Sp∂ GI-tZiw ap∏-Xn-\m-bncw Po\p-

Iƒ Dƒs∏-́ -XmWv a\p-jy-Po-t\mw.

Cu Po\p-I-fn¬ `qcn-̀ m-Khpw {]h¿Ø-\-£-a-a√. Chsb P¶v

Po\p-Iƒ (Junk genes) F∂mWv hnfn-°p-∂-Xv.  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. CXn-\p≈ {ia-sa∂ \ne-bnemWv 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 Pot\m-ans‚ 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.

tcmK-ßƒ°pw sshI-ey-ßƒ°pw Imc-W-°m-cmb Po\p-Isf \o°n ]Icw

\yq\Xbn√mØ Po\p-Iƒ hnf-°n-t®¿°m≥ km[n-®mtem! P\n-XI F≥Pn-

\o-b-dnßn-eqsS AXv km[y-am-sW∂v \nßƒ a\- n-em-°n-b-t√m. Cßs\

Pot\m-an¬ \n∂v tcmK-Im-cn-Ifmb Po\pIsf am‰n ]Icw {]h¿Ø\£a-

amb Po\pIƒ Dƒs∏-Sp-Øn-s°m≠v P\n-X-I -tcm-K-Øn¬\n∂p c£-t\-

Smw. Cu NnIn-’m-co-Xn-bmWv "Po≥ NnIn’' (Gene therapy).

kqN--Ißƒ

$ F¥mWv a\p-jy- Pot\mw t{]mP-IvSns‚ {]k‡n?

$ Po≥ am∏nMv F∂ {]{InbbpsS {]tbm-P-\-sa¥v?

$ Po≥ NnIn’bpsS Bh-iy-I-X-sb¥v?

\¬Inbncn-°p∂ Nn{Xo-I-cWw (7.2) \nco-£n®v P\n-XI F≥Pn-\o-b-dnßns‚

km[y-X-Isf Ipdn®v Ipdn∏v Xbm-dm-°q. IqSp-X¬ hnh-c-ßƒ Iq´n-t®¿Øv

Nn{Xo-I-cWw hn]p-eo-I-cn-°q.
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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. CXp a-\p-jy-hw-i-Øns‚ \ne-

\n¬∏n\v ̀ oj-Wn-bm-hp-I-bm-Wv.

P\n-X-I-am‰w A
h-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.

P\n-XI kmt¶XnIhnZy-bpsS A\-¥-amb km[y-X-I-fn¬ NneXv \Ωƒ

]cn-N-b-s∏-´p. C∂v G‰hpw kPo-h-amb Kth-jW taJ-e-I-fn¬ H∂mbn

Cu taJe A\p-Zn\w ]pØ≥ Is≠-Ø-ep-I-fn-eqsS hnI-kz-c-am-bn-s°m-≠n-

cn-°p-I-bm-Wv. F∂m¬ at‰-sXmcp kmt¶-XnIhnZy-sbbpw t]mse P\n-XI

kmt¶-XnIhnZybpw Zpcp-]-tbmKw sNø-s∏-Sp-∂p-≠v. NphsS \¬Inb sImfmjv

\nco-£n-°q.

tcmK-{]-Xn-tcm-[-ti-jnbpw

AXyp¬∏m-Z -\ -ti-jn -bp -

ap≈ C-\-ßƒ

{]Ir-Xnsb hnj-a-b-am-°p∂

]Zm¿Yßsf \n¿ho-cy-am-°¬
acp-∂p-¬∏m-Zn-∏n-°p∂ arK-

ßfpw kky-ßfpw

-P-\n-X-I -tcm-K-ßƒ°v

]cn-lm-cw

t]mj-I -A-]-cym-]vXXbv°v ]cn-

lm-c-am-Ip∂ hnf-bn-\-ßƒ

Nn{Xo-I-cWw 7.2
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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.

$ P\n-XI F≥Pn-\o-b-dnßn-eqsS A`n-e-j-Wo-b-amb KpW-ßƒ

Iq´nt®¿Øv Pohn-Isf D¬∏m-Zn-∏n-°m≥ Ign-bp-sa∂v sXfn-hp-Iƒ \¬In

AhX-cn∏n-°p∂p.

$ P\n-XI F≥Pn-\o-b-dnMv Pohn-X-Øns‚ hnhn[ taJ-e-I-fn¬ kzm[o\w

sNep-Øp∂Xv Fß-s\-sb∂v hni-Ie-\w sNbvXv AhX-cn∏n-°p∂p.

$ Un.F≥.-F. hnc-e-S-bmf ]cn-tim-[\ F¥m-sW∂pw AXns‚ {]tbmP-

\-sa-¥m-sW∂pw DZm-l-c-W-ß-fn-eqsS hy‡am°p-∂p.

$ acp-∂p-Xcpw arK-ßƒ F∂ P\n-X-I- F-≥Pn-\o-b-dnßns‚ km[y-X

DZm-l-c-W-k-lnXw hni-Zo-I-cn-°p-∂p.

$ Pot\mw \n¿h-Nn-°p-∂p.

$ a\pjy Pot\mw ]≤-Xnbpw Po≥ am∏nMpw a\p-jys‚ AXnPo-h-\-Øn\v

{]tbm-P-\-s∏-Sp-∂-sX-ß-s\-sb∂v hni-Zo-I-cn-°p-∂p.

$ Po≥ NnIn’-bpw AXns‚ km[y-X-Ifpw hni-Zo-I-cn-°p-∂p.

$ P\n-X-I- km-t¶-Xn-I-hnZy Zpcp-]-tbmKw sNøp-∂-Xn-s\-Xn-cmb at\m-

`mhw cq]-s∏-Sp-Ibpw t_m[-h¬°-c-W-{]-h¿Ø-\-ß-fn¬ ]¶m-fn-bm-

hp-Ibpw sNøp-∂p.
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1. \ho-\- P-\n-XIkmt¶-Xn-I-hn-Zy-b√m-ØXv GXv?

a) Un.F≥.F. s{]mss -̂enMv

b) Po≥ am∏nMv

c) Un.F≥.F. ^nwK¿{]n‚nwMv

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-km-t¶-Xn-I-hnZy°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-XIkmt¶-Xn-I-hn-Zy-bneqsS C≥kpen≥ \n¿Ωn°p∂ L -́ßƒ

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

$ P\n-X-I-km-t¶-Xn-I-hn-Zy-bp-ambn _‘-s∏´ hm¿Ø-Ifpw Nn{X-ßfpw

tiJ-cn®v imkv{X-]-Xn∏v Xbm-dm-°p-I.



a\p-jys\ F∂pw B›-cy-s∏-Sp-Ønb tNmZy-ß-fn-sem-∂mWv ̀ qan-bn¬ Poh≥

Fßs\ D¤-hn®p F∂-Xv. ]e Ime-L-´-ß-fn-embn ]e hmZ-K-Xn-Ifpw

Db¿∂p- h-∂n-́ p-s≠-¶nepw sXfn-hp-I-fpsS A`m-h-Øm¬ ]eXpw ]pd-¥-≈-

s∏-´p. IqSp-X¬ sXfn-hp-Iƒ tiJ-cn-°p∂Xn\pw hni-Zo-I-cWw IqSp-X¬

bp‡n-`-{Z-am°p-∂-Xn\pw th≠n-bp≈ imkv{Xo-bm-t\z-j-W-ßƒ C∂pw

XpS¿∂p-sIm-≠n-cn-°p-∂p.

Pohs‚ D¬∏-Øn- kw_-‘n®v C∂pw kPo-h-ambn N¿® sNø-s∏-́ p-sIm-≠n-

cn-°p∂ {]_-e-amb c≠v kn≤m-¥-ß-fmWv ]m≥kvt]¿anb kn≤m-¥hpw

cmk-]-cn-Wm-a- kn-≤m-¥-hpw.

`qan-bn¬ Poh≥
DS-se-SpØXv

Fß-s\-bm-bn-cn°pw?



114

Poh-imkv{Xw ˛ X

ssl{U-P≥, ss\{S-P≥, Im¿_¨ Utbm-
Ivssk-Uv, ssl{U-P≥ kƒss -̂Uv, aotYbv≥,
Atam-Wnb, \ocmhn

BZna`qan-bpsS A-¥-co£w

`qan XWp-Øv A¥-co-£-Ønse \ocmhn L\o-̀ -
hn®p. Gsd-°mew \o≠p-\n∂ agtbmsS kap-
{Z-ßfpw a‰p Pem-i-b-ßfpw cq]-s∏-́ p.

kap-{Zßƒ cq]-s∏-Sp∂p

cm-k-{]-h¿Ø-\-ßfpsS ^e-ambn kap-{Z-P-e-
Øn¬ tamtWm-km-°-ssd-Up-Iƒ, Aan-t\m- Bkn-
Up-Iƒ, ^m‰n-B-kn-Up-Iƒ F∂o X∑m-{X-Iƒ
cq]-s∏-´p.

efn-X-L-S-\-bp≈ X∑m-{X-Ifn¬ \n∂v k¶o¿W-
X∑m-{X-I-fmb t]mfn -km -°-ssd-Up -Iƒ,
s]]vss‰Up-Iƒ, sImgp-∏p-Iƒ, \yq¢n-tbm-ss‰-
Up-Iƒ F∂nh cq]s∏-́ p.

efn-X-L-S-\-bp≈
ssPh X∑m-{X-Iƒ cq]-s∏Sp∂p

k¶o¿W -X∑m-{X-Iƒ cq]-s∏-Sp-∂p.

B¿.-F≥.-F, t{]m´o≥ F∂nhbpw XpS¿∂v
Un.F≥.F bpw cq]-s∏-Sp-∂p.

Pe-Øn¬\n∂v th¿s]´p-\n¬°-Ø°
Xc-Øn¬ sImgp-∏m-h-cWw cq]-s∏-Sp-∂p.

P\n-X-I-h-kvXp-°fpw t{]m´o-\pIfpw
cq]-s∏-Sp-∂p.

sImgp∏mh-cWw cq]-s∏-Sp-∂p.

cmk-{]-h¿Ø-\-ßsf \nb-{¥n-°p∂ F≥ssk-ap-I-fpsS km∂n-[yhpw kzbwhn -̀P\-
ti-jnbpap≈ BZnatImi-ßƒ cq]-s∏-Sp-∂p.

BZn-a-tImiw cq]-s∏-Sp∂p

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

{]]-©-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-Xn-bmWv ]m≥kvt]¿anb kn≤m-

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

h-kvXp-°ƒ°v kw -̀hn® am‰-ß-fpsS ^e-am-bmWv Poh≥ D¤-hn-®Xv F∂

hmZ-K-Xn-bmWv cmk-]-cn-Wm-a-kn-≤m-¥w. ̀ qan-bn-¬ ]Xn® D¬°-I-fn¬ Is≠-

Ønb ssPh-h-kvXp-°ƒ ]m≥kvt]¿anb kn≤m-¥-Øn\v ]n≥_-e-ta-Ip-

∂p-s≠-¶nepw ]co-£-W-sØ-fn-hp-I-fpsS ASn-ÿm-\-Øn¬ imkv{X-tem-IØv

s]mXp-kzo-Im-cyX t\Sn-bXv cmk-]-cn-Wm-a -kn-≤m-¥-am-Wv.

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

\mb sP._n.-F-kv. lm¬tU≥ (1929) F∂n-h-cmWv Cu kn≤m-¥-Øns‚

D]-⁄m-Xm-°ƒ.

Cu kn≤m-¥-Ønse {][m\ Bi-b-ßƒ kqNn-∏n°p∂ Nn{Xo-I-cWw (8.1)

hni-I-e\w sNbvXv cmk-]-cn-Wm-a- kn-≤m-¥-sØ-°p-dn®v Hcp Ipdn∏p Xbm-

dm-°n kb≥kv Ub-dn-bn¬ Fgp-Xq.

F.sF.-H-]m-cn≥

sP._n.-F-kv.
lm¬tU≥
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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

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 an√dpw

bqtdbpw ]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∏p 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-ev]\ IqSp-X¬ kzoIm-cyX t\Sn.

kqN-I-ßƒ

$ Nn{Xo-I-c-WØnse •mkv v̂fmkvInse cmk-L-S-I-ßƒ GsX-√mw?

$ cmk-{]-h¿Ø-\-tijw cq]-s∏´ ssPhI-Wn-I-Iƒ GXm-bn-cp∂p?

$ Cu ]co-£WØn¬ \n∂v FØn-t®¿∂ \nK-a\w F¥mWv?

bqtd˛an√¿ ]co-£-W-Øn¬ ]p\x-kr-jvSn® BZn-a -̀ u-a-km-l-N-cy-ßƒ Fs¥-

√m-sa∂v Xncn-®-dn-™-t√m. BZn-a-̀ q-an-bnse kap-{Z-P-e-Øn¬ tImSn-°-W-°n\v

Ãm≥en an√¿

lmtcmƒUv
bqtd
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3800 Zi-e£w h¿j-ßƒ°p-apºv `qan-bn¬ Pohs‚ DXv]Øn.

3500 Zi-e£w h¿j-ßƒ°p-apºv t{]mIm-cn-tbm-́ p-I-fp-sS- -Bhn¿`mhw.

1500 Zi-e£w h¿j-ßƒ°p-apºv bq°m-cn-tbm-́ p-I-fpsS D¤hw.

1000 Zi-e£w h¿j-ßƒ°p-apºv _lp-tIm-i-Po-hn-I-fpsS D¤hw.

Nn{Xo-I-cWw 8.3  Ime-K-W\ ]´nI

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. ]n∂oSv C∂sØ _mIvSo-cn-btbmSv kmayap≈

t{]mIm-cn-tbm-́ nIv tImi-ß-fmb BZn-a- tIm-i-ßƒ cq]-sa-Sp-Øp. hy‡-amb

\yq¢n-bkv C√m-Ø-h-bmWv t{]mIm-cn-tbm-́ nIv tImi-ßƒ F∂-dn-bm-a-t√m.

t{]mIm-cn-tbm-́ nIv tImi-ß-fn¬ \n∂v kvXcm-h-cW-ap≈ tImimw-K-ßfp≈

bqIm-cn-tbm-́ nIv tImi-ßƒ cq]-s∏-́ Xv ]cn-Wm-a-N-cn-{X-Ønse {][m-\ -\m-

gn-I-°-√mWv. {ItaW bqIm-cn-tbm-́ p-Iƒ kwL-ß-fmbn Pohn-°p∂ tImf-\n-

Iƒ D≠m-bn. AXmWv _lp-tIm-i-Po-hn-I-fpsS D¤-h-Øn-tebv°v \bn-®-Xv.

Pothm¬]-Øn-bp-ambn _‘-s∏´ Cu 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¬ hni-I-e\w

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

kqN-I-ßƒ

$ bqIm-cn-tbm-́ p-I-fpsS DXvv̀ 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.

ssPh-ssh-hn-[y-Øns‚ D¤hw

BZn-a -tIm-i-ßƒ apX¬ C∂p-Im-Wp∂ ssPhsshhn[yw hsc-bp≈ Pohs‚

]cnWma-N-cn-{Xw hni-Zo-I-cn-°p-∂-Xn\v ]e imkv{X-⁄≥amcpw {ian-®n-´p-

≠v. \ne-\n-∂n-cp∂ A\p-am-\-ßsf sXfn-hp-I-fpsS ASn-ÿm-\-Øn¬ hni-I-

e\w sNbvXv imkv{Xo-b- kn-≤m-¥-ß-fm°n Ah-X-cn-∏n-°m-\p≈ {ia-ß-

fn¬ BZy-tØXv {^©v Poh-im-kv{X-Im-c-\m-bn-cp∂ Po≥ _m]v‰nÃv emam¿°n-

t‚-Xm-Wv.
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Nmƒkv Um¿hn≥

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-®Xn\m¬ Pndm^pIfpsS IgpØn\v \ofw IqSn. CØ-c-Øn¬ Pohn-

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

kzbm¿Pn-X-kz-`m-h-ßƒ IqSn-t®¿∂v ]pXnb Poh-Pm-Xn-Iƒ cq]-s∏-Sp∂p

F∂mWv emam¿°v hni-Zo-I-cn-®-Xv. F∂m¬ 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-√.

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

Kme-∏-tKmkv F∂ 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 Nmƒkv

Um¿hn≥ Bhn-jvI-cn-®-Xv.

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. 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. Ggp-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 kaq-

l-Øn¬ N¿®-Iƒ°pw hnhm-Z-ßƒ°pw Imc-W-amsb-¶nepw 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. ImgvN-bn¬ Hcp-t]m-se-bp≈

Cu Ipcp-hn-I-fpsS sIm°ns‚ sshhn[yw Um¿hns‚ {i≤-bm-I¿jn-®p.
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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

Nn{Xo-I-cWw 8.4

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.

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.

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® as‰mcm-ibw tXmakv tdm_¿´v am¬Øqkv F∂

kmºØn-I-hn-Z-Kv[-t‚-Xm-Wv.

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

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

a’-chpw 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  apJym-i-b-ßƒ NphsS \¬Inb hnh-c-Whpw ̂ vtfmNm¿´pw

hni-I-e\w sNbvXv a\-kn-em-°q. Bi-b-ßƒ Dƒs°m-≈n®v Ipdn∏p Xbm-

dm°n kb≥kv Ub-dn-bn¬ Fgp-Xq.

tdm_¿´v
am¬Øqkv
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Nn{Xo-I-cWw 8.5

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      .

{]Ir-Xn-\n¿[m-cW kn≤m-¥w

Hmtcm Pohn-h¿§hpw \ne-\n¬°m-\m-Ip∂-Xnepw IqSp-X¬ k¥m-\-ßsf

D¬∏m-Zn∏n°p-∂p-≠v.  Ah `£-W-Øn\pw hmk-ÿm-\-Øn\pw CWbv°pw

th≠n a’-cn-°pw. Pohn-I-fpsS FÆw IqSp-Xepw e`yamb 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. hyXn-bm\-ßƒ D≠m-Ip∂-

sX-ßs\-sb∂dn-bm-at√m? 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-amb hy-

Xn-bm-\-ßƒ D≈-h hnP-bn-°p-Ibpw \ne-\n¬°p-Ibpw sNøp-∂p. A√m-Øh

\in-®pt]m-Ip-∂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 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.
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lyqtKm Uo{hokv

\ntbm-Um¿hn-\nkw

Pohn-I-fn¬ \nc-¥cw hyXn-bm-\-ßƒ D≠mIp∂p F∂p Xncn-®-dn-bm-\m-

sb--¶nepw Ahbv°v Imc-W-sa¥v F∂p- 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-√. 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. 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.

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∂p- 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.

]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. CØcw ]T\-ßfn¬\n∂v FØn-t®-cm-hp∂ -\n-K-a-\-ßƒ

Fs¥-√m-amWv?
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Nn{Xo-I-cWw 8.7

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¿§-

ßƒ XΩn-ep≈ _‘w kqNn-

∏n-°p-∂-h-bm-Wv.

Nn{Xo-I-cWw 8.6

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

BIm-c -Xm-c-X-ay-]-T\w

X∂n-cn-°p∂ Nn{X-ßƒ (8.7) \nco-£n-®v ]√n, hΔm¬, IS¬∏ip F∂n-h-

bpsS ap≥Im-ep-I-fpsS LS\ Xmc-Xayw sNøq.

-]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).

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.



122

Poh-imkv{Xw ˛ X

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

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

Nn{Xo-I-cWw (8.8) \nco-£n-°q.

Cu hkvXp-X-I-ƒ \¬Ip∂ ]cn-Wm-a-Nn{Xw F¥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-Isf Xmc-Xay]T-\w \S-Øp-∂-Xp-

hgn Pohn-Iƒ XΩn-ep≈ ]cn-Wm-a-]-c-amb _‘w Is≠-Øm-\m-Ipw. 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. 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≥, Nnºm≥kn, tKmdn√, Fen F∂nhbnse izk-\- h¿W-I-amb lotam-

t•m-_n-\n¬ Aan-t\m- B-kn-Up-I-fpsS c≠v B¬^m irwJ-e-I-fpw c≠v _o‰m

irwJ-e-I-fp-ap-≠v. 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 (8.1) kqN-I-ßsf ASn-ÿm-\-am°n

hne-bn-cpØn \nK-a-\-ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xq.
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a\p-jy≥Nnºm≥kntKmdn√Hdm-ßp-´m≥Kn∫¨Ipcßv

slman-t\m-bn-Untb

sk¿t°m--]n-Øn-t°m-bn-sU

Nn{Xo-I-cWw 8.9Bt{¥m-t]m-bn-Unb

kqN-I-ßƒ

$ a\p-jy\pw Nnºm≥knbpw XΩn¬ lotam-t•m-_n≥ _o‰m irwJ-e-

bnse Aan-t\m B-kn-Up-I-fpsS FÆ-Øn¬ F{X hyXym-k-ap≠v?

$ a\p-jy\pw tKmdn√bpw XΩn¬ lotam-t•m-_n≥ _o‰m irwJ-e-bnse

Aan-t\m B-kn-Up--I-fpsS FÆ-Øn¬ F{X hyXym-k-ap≠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?

CØcw X∑m-{Xm-]-T-\-ßƒ hyXykvXhn`mKw Pohn-I-fpsS ]cn-Wm-a-]-c-amb

_‘w Is≠-Øm≥ klm-bn-°p-∂p.

a\p-jys‚ ]cn-Wmaw

a\p-jy-\pƒs∏-sS-bp≈ Nne Pohn-I-fp-ambn _‘-s∏´ ]cn-Wm-a-hr£w NphsS

\¬In-bn-cn-°p-∂p. Hcp s]mXp-]q¿Δn-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-cWßfpw (8.9,8.10) 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-Isf Dƒs∏-Sp-Øn-bn-cn-°p-∂Xv Bt{¥m-t]m-bn-Unb F∂ hn`m-K-Øn-

emWv. CXns\ sk¿t°m--]n-Øn-t°m-bn-sU, slman-t\m-bn-Untb F∂o c≠p-

hn-`m-K-ß-fmbn Xncn-®n-cn-°p-∂p.
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Bt{¥m-t]m-bn-Unb

sk¿t°m-]n-Øn-t°m-bn-sU

sNdnb akvXnjvIw, \of-ap≈ hmepI-fp-

≈h (DZm-l-c-Ww˛Ipc-ßp-Iƒ, __q-

WpIƒ)

slman-t\m-bn-Untb

hnI-kn® akvXnjvIw, kzX-{¥ambn Nen-∏n-

°m-hp∂ ssIIƒ (DZmlcWw˛ Kn∫¨,

Hdmßp´m≥, tKmdn-√, Nnºm≥kn, a\p-jy≥)

Nn{Xo-I-cWw 8.10

kqN-I-ßƒ

$ khn-ti-j-X-I-fn¬ a\p-jy-t\mSv G‰hpw kmay-ap≈ Pohn-tb-XmWv?

$ Hmtcm Pohnhn`m-Khpw as‰m-cp Pohn-hn-̀ m-K-Øn¬\n∂v t\cn v́ cq]-s∏-́ -

XmtWm? F¥p-sIm≠v?

$ slman-t\mbn-Unb 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-bn¬ CSw-t\-Snb a‰-t\Iw Po-hn-

I-fp-ap≠t√m. NphsS \¬Inb hnh-c-Whpw Nn{Xo-I-c-Whpw (8.11) kqN-I-

ßƒ°-\p-k-cn®v hni-I-e\w sNbvXv \nß-fpsS \nK-a-\-ßƒ kb≥kv Ub-

dn-bn¬ Fgp-Xq.

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.

$ 325 Iyp_nIv sk.ao. akvXn-jvI-hym]vXw.

$ saen™ icocw.

$ B{^n-°-bn¬\n∂p t^mkn-ep-Iƒ e`n-®p.

$ 460 Iyp_nIv sk.ao. akvXn-jvI-hym]vXw.

Bkv{S-tem-]n-Ø-°kv A -̂c≥knkv
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$ 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.

$ 610 Iyp_nIv sk.ao. akvXn-jvI-hym]vXw.

tlmtam Cd-IvSkv

$ I´n-bp≈ IogvØm-Snbpw henb ]√p-I-fpw.

$ B{^n-°-bn¬\n∂pw Gjy-bn¬\n∂pw t^mkn-ep-Iƒ

e`n®p.

$ 1000 Iyp_nIv sk.ao. akvXn-jvI-hym]vX

$ \nh¿∂p-\n¬°m-≥ Ign-hp-≈-h.

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.

$ 1430 Iyp_nIv sk.ao. akvXn-jvI-hym]vXw.

Nn{Xo-I-cWw 8.11

tlmtam km]n-b≥kv

$ B[p-\nI a\p-jy≥

$ {^m≥kn¬ \n∂v BZy t^mkn-ep-Iƒ e`n®p.

$ 1700 Iyp_nIv sk.ao. akvXn-jvI-hym]vXw.

tlmtam lm_n-enkv
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kqN-I-ßƒ

$ t^mkn-ep-Iƒ e`y-amb CS-ßƒ.

$ akvXn-jvI-h-ep∏-Øn-ep-≠mb hyXymkw

-a\p-jys‚ ]cn-Wma Ncn-{X-]m-X-bnse a‰p Po-hn-I-fn¬ \n∂pw 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?

NphsS \¬Inb Ipdn-∏p- hm-bn-°q.

-Iq -́hw-i-\miw (Mass Extinction)

`qan-bnse ssPhsshhn[yw Db¿®XmgvN-I-fn-eqsS IS-∂p-t]m-bn-

´p-≈-Xmbn Ncn{Xw ]d-bp-∂p. BZy-Im-esØ h≥h-f¿®-bv°p-

tijw GXm≠v 200 aney¨ h¿j-ßƒ°p-apºv hf¿®m-tØmXv

{Ia-amb h¿[-\-hns‚ ]mX-bn-se-Øn. hf¿®-bpsS am{X-a-√, Iq -́

hw-i-\m-i-ß-fpsS IY-Ifpw Ncn{Xw ]d-bp-∂p-≠v. CXn¬ G‰hpw

hepXv GXm≠v 225 aney¨ h¿j-ßƒ°p-apºv \S-∂-Xm-Wv. `qap-

JØp-≠m-bn-cp∂ Poh-Pm-Xn-I-fn¬ 96 iX-am-\hpw A∂v \mam-h-

ti-j-am-bn. G‰hpa[nIw -]T-\-hn-t[-b-amb Iq´-hw-i-\miw 63

aney¨ h¿j-ßƒ°p-apºv \S-∂-Xm-Wv. Cu Ime-b-f-hn-emWv Znt\m-

k-dp-I-f-S-°-ap≈ Pohn-Iƒ A{]-Xy-£-am-b-Xv.

Cßs\ 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. 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. Cu \ne XpS¿∂m¬ ASpØ Aº-Xp-h¿j-Øn-\p-≈n¬

`qan-bnse \men-sem∂v Poh-Pm-Xn-Ifpw A{]-Xy-£-am-Ip-sa-∂m-Wv

Nne IW-°p-Iƒ kqNn-∏n-°p-∂Xv. Aßs\ kw -̀hn-®m¬ C∂p-

hsc \S-∂-Xn¬h®v G‰hpw IqSnb \nc-°n-ep≈ hwi-\m-i-amIpw

Bdm-a-tØ-Xv.
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tImSn-°-W-°n-\p -h¿j-ßƒ \o≠p-\n∂ ]cn-Wm-a -{]-{In-b-bpsS A\-¥-c-̂ -

e-amb C∂sØ `qan-bnse Ah-km-\sØ kμ¿i-I-cmWv B[p-\n-I-a-\p-jy¿.

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¿∂ Bhm-k-

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.

$ `qan-bnse BZy-Poh-tImiØns‚ D¤hw Nn{Xo-I-cn-°pIbpw hni-ZoI-

cn-°pIbpw sNøp-∂p.

$ BZn-a-tIm-i-Øn¬ \n∂v bqIm-cn-tbm-´p-Ifpw _lp-tIm-i-Po-hn-I-fpw

]cn-W-an-®-sX-ß-s\-sb∂v bp‡n-`-{Z-ambn hni-Zo-I-cn-°p-∂p.

$ ]cn-Wm-asØ kw_-‘n® {][m-\- kn-≤m-¥-ßƒ hne-bn-cpØn

]cn-an-Xn-Ifpw ta∑-Ifpw Xncn-®-dn™v hni-Zo-I-cn-°p-∂p.

$ ]cn-Wm-a-kn-≤m-¥-ßƒ Bhn-jvI-cn® imkv{X-⁄-cpsS {]b-Xv\sØ

AwKo-I-cn-°p-Ibpw hne-a-Xn-°pIbpw sNøp-∂p.

$ ]cn-Wm-a -kn-≤m-¥sØ km[q-I-cn-°p∂ sXfn-hp-Iƒ \nXy-Po-hn-X -

kmlN-cy-ß-fn¬ \n∂v DZm-l-cn-°p-∂p.

$ t^mkn¬ ]-T\w ]cn-Wm-a-Øn\v sXfn-hp -\¬Ip-∂-sX-ß-s\-sb∂v

hni-I-e\w sNbvXv hni-Zo-I-cn-°p-∂p.

$ B[p-\n-I-km-t¶-Xn-I-hn-Zy-Iƒ ]cn-Wm-a-]-T-\-Øn\v klm-b-I-am-Ip-∂-sX-

ß-s\-sb∂v hni-I-e\w sNbvXv hnh-cn-°p∂p.

$ ]cn-Wm-a-hr£w Nn{Xo-I-cn-°p-∂p.
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$ a\p-jy-]-cn-Wm-a-Øns‚ {][m-\ -L-́ -ßƒ hni-Zo-I-cn-°p∂p.

$ Pohs‚ D¬∏-Ønbpw ]cn-Wm-ahpw kw_-‘n® XpS-c-t\z-j-W-ß-fn¬

G¿s∏-Sp-∂p.

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) bq°m-cn-tbm-́ p-I-fpsS DZv̀ 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?

$ `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.
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