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{]Xn⁄

C¥y Fs‚ cmPy-am-Wv. F√m C¥y-°mcpw Fs‚

ktlm-Z-co- ktlmZc-∑m-cm-Wv.

Rm≥ Fs‚ cmPysØ kvt\ln -°p∂p;

kºq¿Whpw sshhn-[y-]q¿W-hp-amb AXns‚

]mcº-cy-Øn¬ Rm≥ A`n-am\w  sIm≈p∂p.

Rm≥ Fs‚ amXm-]n-Xm-°-sfbpw Kpcp-°-∑m-

scbpw apXn¿∂-hscbpw _lp-am-\n-°pw.

Rm≥ Fs‚ cmPy-Øn-s‚bpw Fs‚ \m´p-Im-

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

{]bXv\n°pw.
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{]nb hnZym¿Yn-I-tf,

Adn-hns‚ hmXm-b-\-ß-fn-eqsS Poh-tem-IsØ-°p-dn®v Adn-bp-∂Xpw

{]Xn-I-cn -°p-∂Xpw Fßs\sb∂v a\- n-em-°m≥ \nßƒ°v

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

jyakvXn-jvIhpw \mUn-Ifpw tlm¿tam-Wp-Ifpw HØptN¿∂p {]h¿Øn-

°p∂ coXn Xo¿®-bmbpw \nßsf A¤p-X-s∏-Sp-Øpw. Pohnh¿K-Øns‚

X\nabv°p ]n∂n-ep≈ P\n-XIcl-k-y-ßƒ, a\p-j-y-Po-hn-XsØ apt∂m´p

\bn°p∂ ssPh-kmt¶XnIcwKsØ B\p-Im-enI hf¿®, a\pjy≥

`qap-JØv Bhn¿ -̀hn-®-Xns‚ ]cn-Wmahgn-Iƒ F∂n-hbpw Cu ]pkvX-

I-Øn¬ Dƒs∏-Sp-Øn-bn-́ p-≠v. a\p-j-y-i-cocw F∂ A¤pXb{¥w tcmK-

ßsf sNdp°p∂ coXn-Iƒ, tcmK-ßsf AI‰n \n¿Øm≥ \mw ]men-

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

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

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

Øn¬ \nßƒ°v {]tbm-P-\-s∏-Spw.

¢mkvap-dn-I-fn¬ Adn-hns‚ \n¿amWw \S-t°-≠Xv \nß-fn-eq-sS-bm-Wv.

AXn-\p≈ Hcp D]m-[n-am-{X-amWv Cu imkv{X-]m-T-]p-kvX-Iw. A[ym-]-

Icpw A\p-_‘ kma-{Kn-Ifpw \nßsf klm-bn-°m-\p-≠m-Ipw. ka{K

F∂ hnZym-̀ ymk t]m¿´epw kmt¶-Xn-I-ambn i‡n-s∏-Sp-Ønb Iyp.B¿.

tImUv tcJ-s∏-Sp-Ønb ]mT-]p-kvX-I-ßfpw ¢mkvdqw ]T-\-{]-h¿Ø-

\ßƒ Bbm-k-c-ln-Xhpw ck-I-chpw B°n Xo¿°pw.

tZio-b-sXm-gn¬ ss\]pWn N -́°q-Spw Zpc-¥-\n-hm-c-WØns‚ ImenI-

{]-k-‡n-bpw sF.kn.-Sn. km[y-X-Ifpw ]cn-K-Wn®v sIm≠mWv ]mT-]p-

kvX-I-ßƒ sa®-s∏-Sp-Øn-bn´p≈-Xv. Adnhpw kt¥m-jhpw {]Zm\w

sNøp∂ Pohn-X-K-‘n-bmb ]T-\m-\p-`-h-ß-fn¬ Bkz-Zn®v ]s¶-SpØv

imkv{X-]-T-\-ßƒ \nßƒ°v IqSp-X¬ {]tbm-P-\-{]-Z-am-Is´.

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

tUm.sP.-{]-kmZv

Ub-d-IvS¿

Fkv.-kn.-C.-B¿.Sn., tIcfw



`mc-X-Øns‚ `c-W-L-S\

`mKw I

auenI I¿Ø-hy-ßƒ

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

]uc-s‚bpw I¿Øhyw Bbn-cn-°p-∂-XmWv:

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

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

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

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

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

Ibpw sNøpI;

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

A\p-jvTn-°p-Ibpw sNøpI;

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

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

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

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

Øp-Ibpw sNøpI;

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

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

sNøpI;

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

at\m-̀ m-hhpw hnI-kn-∏n-°pI;

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

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

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

jvS-X-bv°p-th≠n A[zm-\n-°p-I.

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

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

Øn-\p≈ Ah-k-c-ßƒ G¿s∏-Sp-Øp-I.





A[nIhmb\bv°v

(hnebncpØen\v hnt[bamt°≠Xn√)

hnebncpØmw

XpS¿{]h¿Ø\ßƒ

Cu ]pkvXIØn¬ kuIcyØn\mbn

Nne ap{ZIƒ D]tbmKn®ncn°p∂p.



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

akvXnjvIw

kpjpav\

\mUnIƒ

Nn{Xw 1.1  \mUohyhÿ

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

$ cpNn

$ kv]¿iw

$

$

Pohn-I-fn¬ {]Xn-I-c-W-ßƒ°v Imc-W-amIp∂ CØcw t{]c-WIfmWv

D±o-]-\-ßƒ.

Np‰p]mSn¬ \n∂p≈ D±o]\ßƒ am{XamtWm \ap°v Xncn®dnbm\mIp∂Xv?

hni∏v, Zmlw F∂nh icocØn\p≈n¬ D≠mIp∂ D±o]\ßft√?

kam\amb D±o]\ßƒ°v IqSpX¬ DZmlcWßƒ Is≠Øq.

D±o]\ßsf kzoIcn°m≥ icocØn\v F¥pkwhn[m\amWp≈Xv?

NphsS \¬Inbncn°p∂ Nn{XoI-cWw (1.1) \nco£n®v \nKa\ßƒ

cq]oIcn°q.

D±o-]-\-ßsf kzoI-cn-°m≥ ⁄mt\-{μn-b-ß-fnepw a‰v

ico-c-`m-K-ß-fnepw khntijamb tImißfp≠v.

{KmlnIƒ (Receptors) F∂mWv Cu tImißƒ

Adnbs∏Sp∂Xv. Ch D±o]\ßƒ kzoIcn®tijw

DNnXamb ktμißƒ cq]s∏SpØp∂p.

D±o]\ßsf kzoIcn®v {KmlnIƒ cq]s∏Sp-Øp∂

ktμißƒ Xet®mdnseØp∂tXmsS -bmWv

s]mXpth {]XnIcW{]h¿Ø\ßƒ \S°p∂Xv. Cu

{]h¿Ø\ßsf \nb{¥n°pIbpw GtIm]n∏n

°pIbpw sNøp∂Xv \mUohyhÿbmWv.

Nn{Xw (1.1) hniIe\w sNbvXv \mUohyhÿbnse

apJy`mKßƒ Is≠Øq.

Nn{XoIcWw 1.1  D±o]\ßsf kzoIcn°p∂ khntij tImißƒ
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Poh-imkv{Xw ̨  X

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-ßsf kn\m-]v‰nIv
t\m_n¬ FØn-°p-∂p.

Nn{Xo-I-cWw 1.2  \mUo-tIm-i-w˛LS\bpw [¿ahpw

tImi{Zhyw

\yq¢nbkv

sU≥ss{U‰v

$ sU≥t{UmWns‚
imJIƒ.

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

sU≥t{Um¨

$ tImiicocØn¬ \n∂p≈
\ofw Ipd™ X¥p.

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

jzm≥ tImiw

$ BIvtkmWns\
hebw
sNøp∂p.

\mUotImiw (Neuron)

\mUohy-h-ÿ-bpsS ASn-ÿm-\ \n¿amW -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 \yq¢nbkpap≠v.

Nn{Xo-I-cWw (1.2) hni-I-e\w sNbvXv \mUotImi-Øns‚ apJy`mKßƒ, khntijX, [¿aw

F∂nh ]´nIs∏SpØn kb≥kv Ubdnbn¬ FgpXq.

an° BIvtkm-Wp-I-sfbpw

sImgp-∏-S-ßnb ab-en≥ F∂

kvXcw Bh¿Øn®v hebw

sNbvXncn°p∂p. C-Xm-Wv ab-

en≥ joØv. NphsS \¬Inbn

cn°p∂ Nn{XoI-cWw (1.3),

hnhcWw F∂nh hniIe\w

sNbvXv ab-en≥ joØns‚

khntijXIfpw {]m[m\y

hpw Is≠Øn kqN-I-ß-fpsS

ASn-ÿm-\-Øn¬ Ipdn∏v Xbm-

dm°q.

jzm≥ tImiw Hfn-tKm-sU≥t{Umssk‰v

ab-en≥ joØv

BIvtkm¨

Nn{Xo-I-cWw 1.3 ab-en≥ joØv cq]o-I-cWw
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Hcp Iq´w BIvtkmWpIƒ tNcp∂XmWv \mUn.

Ahbnse ab-en≥ joØv cq]-s∏-´n-cn-°p-∂Xv

jzm≥ tImi-ß-fm-em-Wv. akvXn-jvI-Øn-sebpw

kpjp-av\-bn-sebpw ab-en≥ joØv Hfn-tKm-

sU≥t{Umssk‰p-Iƒ F∂ khn-tij tImi-

ß-fm¬ \n¿an-°-s∏-́ n-cn-°p-∂p. ab-en≥ joØn\v

Xnf-ßp∂ sh≈ \nd-am-Wv. akvXn-jvIØnepw

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

ßƒ IqSp-X-embn ImW-s∏-Sp∂ ̀ mKw ssh‰v am‰¿

(White matter) F∂pw ab-en≥ joØv C√mØ

\mUotImißƒ ImW-s∏-Sp∂ `mKw t{K am-‰¿

(Grey matter) F∂pw Adnbs∏Sp∂p.

BIvtkm-Wn\v t]mj-ILS-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-Iß-ƒ

$ aben≥ joØns‚ cq]o-I-c-Ww.

$ t{Kam-‰¿, ssh‰v am‰¿.

$ ab-en≥ joØns‚ [¿a-ßƒ.

Hfn-tKm-sU≥t{Umssk‰p-Ifpw
jzm≥ tImi-ßfpw

\mUotIm-i-ßƒ°v kwc-£Ww

\¬Ip∂hbmWv Hfn-tKm-sU≥t{Um

ssk‰p-Ifpw jzm≥ tImi-ßfpw. Hcp

Hfn -tKm -sU≥t{Umssk‰v Htc

kabw ]e BIvtkm-Wp-Isf s]mXn-

t™m Hcp BIvtkm-Wns‚ hnhn[

`mK-ßsf ]e-X-hW s]mXnt™m

ab-en≥ joØv \n¿an-°p-∂p.

\mUn-Ifnse BIvtkm-Wp-I-fn¬

jzm≥ tImi-ß-fm¬ \n¿an-X-amb ab-

en≥ joØv ImW-s∏-Sp-∂p. Hcp

jzm≥tImiw BIvtkm -Wns\

Bh¿Øn®v hebw sNøp-∂p.

ktμißfpsS cq]-s∏-Sepw t{]j-Whpw

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

ktμ-i-ßfneqsSbmWv. Cu ktμ-i-ßƒ Fßs\bmWv cq]-

s∏-Sp-∂-Xvv? Ch Fß-s\-bmWv \mUo-tIm-i-Øn-eqsS k©-

cn-°p-∂Xv? 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-seØq.

\mUotIm-i-Øns‚ tImikvX-c-Øn\p]pdØv t]mkn-‰ohv

Nm¿Ppw AIØv s\K‰ohv Nm¿Ppw \ne-\n¬°p∂p. Nne

Atbm-Wp-I-fpsS hn\ym-k-Øn-ep≈ hyXymkamWv CXn\vv

ImcWw (Nn{Xw 1.2 a).

Nn{Xw 1.2 a

Nn{Xw 1.2 c

Nn{Xw 1.2 b

D±o-]\w
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D±o-]n°-s∏-Sp-tºmƒ B ̀ mKØv AtbmWpI-fpsS hn\ymkØn¬ hyXymk

ap≠mIp∂Xn\m¬  tImikvXcØn\IØv t]mkn-‰ohv Nm¿Ppw ]pdØv

s\K‰ohv Nm¿Ppw (Nn{Xw 1.2 b) Bbnamdp∂p. ss\an-jn-I-ambn D≠m-Ip∂

Nm¿Pv hyXn-bm\w sXm -́SpØ `mKsØ DtØ-Pn-∏n-®v kam-\- coXn-bn-ep≈ -

Nm¿Pv hyXn-bm-\ap≠m°p∂p. Cu {]{Inb XpS-cp-I- hgn (Nn{Xw 1.2 c)
sshZypX{]hmlambn ktμ-i-ßƒ  {]h-ln-°p-∂p. \mUo-tIm-i-Øn-eqsS

t{]jWw sNø-s∏-Sp∂ ktμ-i-ßfmWv \mUob Bth-K-ßƒ.

kqN-Ißƒ

$ πmkvam-kvX-c-Øn\v Ccph-i-Øp-ap≈ Nm¿Pp-Iƒ.

$ D±o-]n°s∏Sp-tºmƒ Nm¿Pp-Iƒ°p≠m-Ip∂ am‰w.

$ \mUob BthKßfpsS t{]jWw.

kn\m]vkv

{Km-lo-tIm-ißfn¬ 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‰v \mUo-tIm-i-ß-fn-tebv°pw _‘-s∏´

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

km[y-am-Ip-∂Xv? NphsS sImSp-Øncn°p∂ Nn{XoIcWßfpw (1.4, 1.5) hnh-

c-Whpw hni-I-e-\w sNbvXv kqN-I-ßƒ°-\p-k-cn®v Ipdn∏v Xbm-dm-°p-I.

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 1.4

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∂ ̀ mKamWv kn\m]vkv (Synapse). BIvtkmWn¬ \n∂pw  sshZypX

Bth-K-ßƒ kn\m-]v‰nIv t\m_n¬ FØp-tºmƒ Nne cmk-h-kvXp-°sf kn\m-]v‰nIv hnS-hn-

te°v {khn-°p∂p. Cu cmk-h-kvXp-°-fmWv \mUobt{]j-Ißƒ (Neurotransmitters). Ch

sXm´-SpØ sU≥ss{U-‰nt\tbm tImitØtbm DtØ-Pn-∏n-®v ]pXnb sshZyp-Xm-th-K-ßƒ

krjvSn-°-p -∂p. Ak-ss‰¬sIm-fn≥ (Acetyl choline), tUm]-an≥ (Dopamine) F∂nh

\mUobt{]j-I-ßƒ°v DZm-l-c-W-ßfmWv. Bth-K-ß-fpsS thKX, Zni F∂nh {Iao-I-cn-°p-

IbmWv kn\m]vkpIfpsS [¿aw.

kn\m]vkv
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BIvtkm¨

\mUn

tbmP-I-Ie

Nn{Xw 1.3  \mUn-bpsS tOZw

kqN-Iß-ƒ

$ kn\m-]vkns‚ LS\.

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

$ \mUo-b-t{]-j-I-Øns‚ {]m[m-\yw.

$ hnhn-[-Xcw kn\m-]vkp-Iƒ.

\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

{KŸotImiw

Nn{XoIcWw 1.5  hnhn-[-Xcw kn\m]vkpIƒ

\mUotImiw t]iotImiw

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-tImißƒ. 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.

hnhn-[-Xcw \mUo-tIm-i-ßƒ

\mUn-Iƒ

BIvtkm-Wp-IfpsS (\mUoX-¥p-°ƒ) Iq´-amWt√m

\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 aq∂mbn 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.
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Nn{Xw 1.4

sa\nRvPkv

Xe-tbmSv

sa\n-RvPkv
]mfn-Iƒ

\mUo-hy-hÿ

tI{μ-\m-Uo-hy-hÿ ..........................

akvXnjvIw ................ ................ kpjpav\ \mUnIƒ

\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{Xo-I-cWw (1.6) hni-I-e\w sNbvXv

^vtfmNm¿´v ]q¿Øn-bm-°p-I.

akvXnjvIw

\mUohyhÿbpsS tI{μamWv akvXn-

jvIw. akvXnjvIØns‚ kwc-£Whpw

t]mj-Whpw Fß-s\-sb-√m-am-sW∂v

Nn{Xhpw (1.4) hnh-c-Whpw kqN-Iß-

fpsS ASn-ÿm-\-Øn¬ hni-I-e\w

sNbvXv kb≥kv Ub-dn-bn¬ Fgp-Xq.

Xe-tbm-Sn\p-≈nemWv akvXnjvIw kwc-£n-°-s∏-´n-cn-°p-∂Xv.

akvXn-jvIsØ s]mXn™v aq∂p kvXc-]m-fn-Ifp≈ sa\n-RvPkv

(Meninges) F∂ Bh-c-W-ap-≠v. sa\n-RvP-kns‚ B¥-c-]m-fn-Iƒ°n-S-

bnepw akvXnjvI AdIfnepw skdn-t{_m-kvss]-\¬ {Zhw (Cerebrospinal
fluid) \nd-™n-cn-°p-∂p.

Nn{XoIcWw 1.6

       tI{μ\mUohyhÿ          s]cns^d¬ \mUohyhÿ

kpjpav\

intcm-\-mUn-Iƒ

(12 tPmUn)

kpjpav\m\mUnIƒ

(31 tPmUn)

akvXnjvIw

 N
T-

25
9-

2-
B

IO
LO

G
Y-

10
-M

-V
O

L.
1
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c‡-Øn¬ \n∂v cq]-s∏-Sp∂ skdnt{_m-kvss]-\¬ {Zhw XncnsI c‡-Øn-te°v BKn-cWw

sNøs∏S-p-∂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.

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 (1.7) hni-I-e\w sNbvXv Hmtcm `mK-Øn-s‚bpw

{]tXyI-Xbpw [¿aßfpw Xncn®dn™v ]´nIs∏Sp-Øp-I.

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.

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

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

$ skdn{_Øns‚ Nmc\ndap≈ ]pdw`mKsØ
tIm¿´Ivkv F∂pw shfpØ \nd-ap≈ Dƒ`mK-
sØ saUp√ F∂pw hnfn°p-∂p.

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

$ C{μnbm\p`hßƒ Dfhm°p∂p.

$ sFOnINe\ßsf \nb{¥n°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.

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.

Nn{Xo-I-cWw 1.7  akvXn-jvI-Øns‚ LS\bpw [¿a-ßfpw

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, izmtkmOzmkw F∂o
Ass\-—nI {]h¿Ø-\-ßsf \nb-{¥n-
°p∂p.
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akvXn-jvI-Øns‚ {]m[m\yw t_m[y-am-bn-t√. Ccp N{I-hm-l-\-

ß-fn¬ bm{X-sN-øp-tºmƒ sl¬a‰v [cn-t°-≠-Xns‚ Bh-iy-

IX N¿®-sN-øq.

tUm¿k¬ dq v́

sh≥{S¬ dq v́

Nn{Xo-I-cWw 1.8   kpjpav\bpsS tOZw

sk≥{S¬ I\m¬

t{Kam-‰¿

ssh‰v am‰¿

kpjpav\

saUp√ Htªmw-tK-‰-bpsS XpS¿®-bmb `mK-amWv kpjp-av\.

NphsS sImSp-Ø -Nn-{Xo-I-c-Whpw (1.8) hnh-c-Whpw hni-I-

e\w sNbvXv kqNIßfpsS ASnÿm\Øn¬ Ipdn∏v

Xømdm°q.

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

jvIsØt∏mse kpjpav\bpw sa\nRvPkpsIm≠v Bh-cWw

sNbvXn-cn-°p-∂p. kpjp-av\-bpsS D≈nse sk≥{S¬ I\m¬

F∂ Nmenepw skdnt{_m-kvss]-\¬ {Z-h-ap-≠v. kpjp-av\-bpsS

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

s∏-Sp∂p.

\s´-√n-\p-≈nse
kpjp-av\-

\ h - P m - X - i n - i p - h n s ‚

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\bn¬ \n∂pw 31 tPmUn kpjpav\m\m-Un-Iƒ ]pds∏Sp∂p. Hmtcm kpjpav\m\mUnbpw

tUm¿k¬ dq´v, sh≥{S¬ dq´v F∂nh tN¿∂p≠mIp∂p. kwth-Z- Bth-K-ßƒ tUm¿k¬ dq´n-

eqsS kpjpav\bntebv°pw t{]cI Bth-K-ßƒ sh≥{S¬ dq´neqsS  ]pdtØbv°pw

{]hln°p∂p. ico-c-Øns‚ hnhn[ `mK-ß-fn¬\n∂p≈ Bth-K-ßsf akvXn-jvI-Øn-te°pw

Xncn®pw t{]jWw sNøp-∂Xpw \SØw, Hm´w F∂o {]h¿Ø-\-ß-fnse Bh¿Ø\Ne\w

GtIm-]n-∏n-°p-∂Xpw kpjpav\bmWv.

kqN-Iß-ƒ

$ kpjpav\bpsS kwc£Ww.

$ kpjpav\m\mUnIfpsS cq]s∏S¬.

$ kpjpav\bpsS [¿aw.
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Nn{X-ßƒ (1.5) \nco-£n-®-t√m.

CØcw {]XnIcWßfpsS

{]tXyIX F¥mWv? NphsS

\¬Inb hnhcWw hniIe\w

sNbvXv {]tXyIXIƒ Ipdn°q.

\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^vfIvkv {]h¿Ø-\-ßƒ (Reflex actions). Cu

{]Xn-I-c-W-ßƒ t_m[-]q¿h-a√ kw`-hn-°p-∂Xv.

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

NphsS sImSp-Ø -Nn-{Xo-I-c-Whpw (1.9) hnh-c-Whpw hni-I-e\w sNbvXv

^vtfmNm¿´v ]q¿Øn-bm-°q.

Nn{Xw 1.5  hnhn[ {]XnIcWßƒ

Nn{XoIcWw 1.9

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

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.

D±o-]\w
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D±o-]\w

aZyhpw dn^vfIvkpw

aZyw akvXnjvIØnse Kmam Aant\m

_yq´ndnIv BknUv (GABA)F∂ \mUob

t{]jIØns‚ {]h¿Ø\sØ XzcnX

s∏SpØp∂p. akvXnjvI {]h¿Ø\sØ

aμo`hn∏n°p∂ Cu \mUob t{]jI

Øns‚ Db¿∂ Afhv dn^vfIvkv

{]h¿Ø\ßƒ aμo`hn

°p∂Xn\pw DNnXamb

Xocpam\ßƒ DNnXka

bØv ssIs°m≈p∂Xn

\pw XS amIp∂p.

A]ISØn¬s∏´hsc ssIIfntem ImepIfntem ]nSn®v s]s´∂v

Db¿ØnsbSp°p∂Xv A`nImayamtWm? ]cnt°‰hsc

]cnNcn°p∂h¿ kpjpav\bpambn _‘s∏´v Fs¥√mw

hkvXpXIƒ {i≤n°Ww? N¿® sNøq.

dn^vfIvkv {]h¿Ø-\-Ønse Bth-K-ß-fpsS

k©m-c-]m-X-bmWv dn^vfIvkv B¿Iv (Reflex
arc). {][m\ambpw kpjpav\bmWv dn^vfIvkv

{]h¿Ø\Øns‚ tI{μambn h¿Øn°p∂Xv.

CØcw dn^vf-IvkpI-fmWv kvss]\¬ dn^vf-

Ivkp-Iƒ. F∂m¬ F√m dn^vfIvkpIfpw

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^vf-Ivkv

{]h¿Ø\w Xs∂-bm-Wv.  skdn-{_-Øns‚

\nb-{¥WØnep≈ CØcw dn^vfIvkmWv

skdn-{_¬ dn^vfIvkv (Cerebral reflex).

kzX-{¥-\mUo hyhÿ

\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 kμ¿`-

ßƒ Fgp-Xq.

$ s]s´∂v ]mºns\ I≠Xv.

$

$

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

√m-amWv? enÃv sNøq.

$ lrZ-b-an-Sn∏v IqSp∂p. $

$ $
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Cu am‰ßƒ km[mcW \nebntebv°v FtØ≠Xt√? N¿® sNøq.

t_m[-X-e-Øn\p shfn-bn¬ \S-°p∂ {]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.

knw]-X-‰nIv hyh-ÿbpw ]mcm-knw-]-X-‰nIv hyh-ÿbpw tN¿∂-XmWv

kzX{¥-\mUohyh-ÿ. ASn-b-¥-c-km-l-N-cy-ß-fn¬ knw]-X-‰nIv hyh-ÿbpw

]mcm-knw-]-X-‰nIv hyh-ÿbpw {]h¿Øn-°p-∂-sX-ß-s\-sb∂v Nn{XoI-cWw

(1.10) hni-I-e\w sNbvXv ]´nI (1.2) ]q¿Øn-bm-°q.

Nn{XoIcWw 1.10  kzX-{¥-\m-Uo-hy-hÿ

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.

knw]-X-‰nIv hyhÿ ]mcm-knw-]-X-‰nIv hyhÿ
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Ah-bhw/ ̀ mKw knw]-X-‰nIv ]mcm-knw-]-X-‰nIv
hyhÿbpsS {]h¿Ø\w hyhÿbpsS {]h¿Ø\w

]yq]nƒ

Dan-\o¿{KŸn

izmk-\mfw

lrZbw

Bam-ibw

Icƒ

IpS¬

aq{Xm-ibw

]´nI 1.2 knw]-X-‰n-Iv˛ ]mcm-knw-]-X-‰nIv hyh-ÿ-I-fpsS {]h¿Ø\w

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]-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.

\mUo-hy-h-ÿbpw XI-cm-dp-Ifpw

BtcmKy]q¿Wamb \mUohyhÿbmWv icnbmb imcocnI{]h¿Ø\ßƒ°Snÿm\w.

\mUohyhÿbnse sNdnb XIcmdpIƒ t]mepw Kuchamb BtcmKy{]iv\ßƒ°v

ImcWamIpw. \mUohyhÿsb _m[n°p∂ ]cnNnXamb tcmKßƒ enÃv sNøq.

$ t]hnj_m[ $

$

NphsS tN¿Øn-cn-°p∂ ]´nI (1.3) 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.

]´nI 1.3   \mUo-hy-h-ÿsb _m[n-°p∂ Nne- tcm-K-ßƒ
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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. Cu Ah-bh hyh-

ÿbpsS BtcmKykwc-£-W-Øn\v \mw {]tXyIw {i≤n-t°-≠-Xt√?

D±o]\ßƒ kzoIcn°p∂ {KmlnIfmWv \mUohyhÿbpsS

{]h¿Ø\ßƒ°v t{]cIamhp∂Xv. CØcw {KmlnIsf°pdn®pw Ah

Dƒs∏Sp∂ C{μnbßsf°pdn®pw Adnbp∂Xv Gsd IuXpIIcambncn°pw.

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

tUm]ans‚ D¬∏mZ\°pdhv  : ..................

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

ßƒ°v DØcw Is≠-Øp-I.

$ Imen¬ 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) thZ\ A\p-`-h-s∏-´-Xn\p tij-amtWm Im¬ ]n≥h-en-®-Xv?

ChnsS \S∂ dn^vfIvkv {]h¿Ø-\-taXv? 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.

$ A]ISßfn¬s∏Sp∂h¿°v kpc£nXambn {]Yaip{iqj

\¬Ip∂Xn\p≈ am¿Kßƒ Dƒs∏SpØn Hcp eLp\mSIw Xømdm°n

AhXcn∏n°pI.



`qIºØn¬s∏´v ImWmXmbhsc c£s∏SpØn.

ImTvafip: t\∏mƒ Xeÿm\amb ImTvafip
hns‚ Ing°≥ taJebnep≠mb `qIºsØ
ØpS¿∂v sI´nSmhinjvSßƒ°nSbn¬
IpSpßn°nS∂hsc c£s∏SpØn. i‡amb
agbpw shfn®°pdhpw aqew c£m{]h¿Ø\w
ZpjvIcamb kmlNcyØn¬, {]tXyI
]cnioe\w t\Snb \mbv°fmWv A]ISØn¬
s∏´hsc hfsc thKØn¬ Is≠Øm\pw
Poh≥ c£n°m\pw c£m{]h¿ØI¿°v

XpWbmbXv.

]{Xhm¿Ø {i≤n®t√m?

CØcw kμ¿`ßfn¬ A]ISØn¬s∏´hsc Is≠Øp∂Xn\p≈ Ignhv

a\pjysc°mƒ \mbbv°v D≠mIm\p≈ ImcWw F¥mbncn°pw? N¿®

sNøq.

⁄mt\{μnbßfnse {KmlnIfpsS FÆw Hmtcm Pohnbnepw

hyXykvXambncn°pw. a\pjys‚ aq°nse K‘{KmlotImißƒ

\ncØnhbv°m≥ Hcp t]mtÃPv  Ãmºns‚ {]Xew aXnbmIpsa¶n¬ Hcp

\mbbpsS K‘{KmlotImißƒ {IaoIcn°p∂Xn\v Hcp Xqhme Xs∂

th≠nhcpw.

{Kmln-I-fpsS FÆw C{μn-b-ß-fpsS £a-Xsb kzm[o-\n-°p-∂p-s≠∂v a\-

 n-em-bn-t√. D±o-]-\-ßsf kzoI-cn-°m≥ \ΩpsS ⁄mt\-{μn-b-ß-fn¬

hyXykvXXcw {Kmln-Ifp≠v.

⁄mt\{μnbßfpw Ahbnse {KmlnIfpw Dƒs∏SpØn  \¬Inbncn°p∂

]´nI hn]peoIcn°q.
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Nn{Xw 2.1 IÆns‚ LS\

]yq]nƒ

sFdnkv

tIm¿Wnb

ZrV-]-Sew

c‡-]-Sew

sd‰n\

t\{X-\mUn

se≥kv

I¨PMvss‰h

]oX-_nμp

A‘_nμp

]´nI 2.1 ⁄mt\{μnbßfpw {KmlnIfpw

$ IÆv

$ sNhn

$ \m°v

$ Xz°v

$ aq°v K‘{Kmln K‘w

  ⁄mt\{μnbw      {Kmln                   D±o]\w

IÆv

C{μn-bm-\p-`-h-ßƒ cq]s∏SpØp∂Xn¬ akvXnjvIsØ klmbn°p∂ {][m\ C{μnbamWv

IÆv. IÆp-Iƒ Fß-s\-sb√mamWv kwc-£n-°-s∏-´n-cn-°p-∂Xv? N¿® sNbvXv hn´pt]mb `mK-

ßƒ ]qcn∏n-°p-I.

$ 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.
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IÆnse ]mfn-Iƒ

IÆn\v ZrV-X -\¬Ip∂

shfpØ \nd-ap≈ _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) ZrjvSn]Sew(Retina)

Zr-V-]-S-e-Øns‚ ap≥h-

iØv tIm¿Wnb Hgn-

sIbp≈ `mK-ßsf

Bh-cWw sNbvXv kwc-

£n-°p∂ kvXcw.

I¨PMvss‰h
(Conjunctiva)

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)

t I m ¿ W n - b - b p s S

] n ≥ ` m K Ø m b n

ImWp∂ c‡-]-S -e -

Øns‚ ̀ mKw. saem-\n≥

F∂ h¿W-h-kvXp-hns‚

km∂n[yw Ccp≠ -\ndw

\¬Ip-∂p.

sFdn-kns‚ a[y-`m-K-

Øp≈ kpjn-cw. {]Imi

Xo{h-X-bv°-\p-k-cn®v

CXns‚ hep∏w {Iao-I-

cn-°-s∏-Sp-∂p.

]yq]nƒ
(Pupil)

kpXm-cy-hpw Cem-kvXn-I-

X b p ≈ X p a m b

tIm¨shIvkv  se≥kv.

kv\mbp -°ƒ F∂

NcSpIƒ hgn koenbdn

t]-inI-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{iam

hÿ {]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.

sd‰n-\-bn¬ \n∂v t\{X-

\mUn Bcw-`n -°p∂

`mKw. ChnsS {]Imi

{KmlnIfn√mØXn\m¬

ImgvNbn√.

A‘_nμp
(Blind spot)

{]Im-i-{KmlotImi-ß-

fn¬ \n∂p≈ Bth-K-

ßsf akvXnjvI-Ønse

ImgvN-bpsS tI{μ-Øn-

te°p sIm≠p-t]m-Ip-

∂p.

t\{X-\mUn
(Optic nerve)

]oX-_nμp
(Yellow spot)

sFdnkv
(Iris)

Nn{Xo-I-cWw 2.1  IÆv ˛ `mK-ßfpw [¿a-ßfpw
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aßnb {]Im-i-Øn¬

]yq]nfn\p≠mIp∂ am‰w

Xo{h{]Im-i-Øn¬

]yq]nfn\p≠mIp∂ am‰w

Nn{Xw 2.2  IÆnse {]Imi{Iao-I-cWw

heb t]inIƒ

kt¶m-Nn-°p∂ptdUn-b¬ t]inIƒ

kt¶m-Nn-°p∂p

kqN-Ißƒ

$ IÆnse ]mfn-Ifpw Ah-bpsS [¿ahpw.

$ se≥knt‚bpw tIm¿WnbbptSbpw ÿm\hpw khntijXbpw.

$ sFdnkns‚ ÿm\hpw ]yq]nfpw.

$ IÆnse {ZhßfpsS ÿm\hpw [¿ahpw.

IÆnse {]Imi{Iao-I-cWw

IqSnb Af-hn¬ {]Imiw {]thin-°p-∂Xv IÆnse Ie-Iƒ°v tZmj-I-c-am-

Wv. sFdnkpw AXns‚ a[y`mKØp≈ ]yq]nƒ F∂ kpjnchpw IÆn-

te°v ]Xn-°p∂ {]Im-i-Øns‚ Afhv \nb--{¥n-°p-∂p. aßnb {]ImiØnepw

Xo{h{]ImiØnepw ]yq]nfn\p≠mIp∂ am‰w kw_-‘n®v NphsS \¬Inb

Nn{Xw (2.2), hnh-c-Ww F∂nh hni-I-e\w sNbvXv \nK-a-\-ßƒ cq]o-Icn°q.

sFdn-knse he-b-t]-in-bp-sSbpw tdUn-b¬ t]in-bp-sSbpw {]h¿Ø-\-Øn-eq-sS-bmWv ]yq]n-

fns‚ hep∏w {Iao-I-cn-°p-∂-Xv. aßnb {]Im-i-Øn¬ tdUn-b¬ t]in-Iƒ kt¶m-Nn-

°ptºmƒ ]yq]nƒ hnI-kn-°p-∂p. Xo{h-{]-Im-i-Øn¬ he-b-t]-in-Iƒ kt¶m-Nn-°p-tºmƒ

]yq]nƒ Npcp-ßp-∂p. Aßs\ -{]Imi Xo{h-X-bv°-\p-krX-ambn se≥kn-te-°p≈ {]Im-

i-Øns‚ Afhv \nb-{¥n-°s∏-Sp-∂p.

se≥kn\pw sd‰n-\bv°pw CS-bn-

ep≈ hn{Sn-bkv Ad-bn¬ \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-bnse AIzkv Ad-

bn¬ \nd-™n-cn°p∂ Pew t]mep≈ {Zh-w. CXv c‡-

Øn¬\n∂v cq]w-sIm≠v c‡-Øn-tebv°pXs∂ ]p\-

cm -Kn -cWw sNøs∏Sp∂p. IÆnse Ie-Iƒ°v

HmIvknP\pw t]mjWhpw \¬Ip-∂p.
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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¬ BIp-∂p.

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

se≥kns‚ h{IX ................... se≥kns‚ h{IX ...................

t^m°¬ Zqcw  ................... t^m°¬ Zqcw  ...................

]´nI 2.2

se≥kv

AI-se-bp≈ hkvXp-

ASpØp≈ hkvXp-

se≥kv

koen-bdn t]in-Iƒ

kv\mbp-°ƒ

AI-se-bp≈ hkvXp-hns\ t\m°p-tºmƒ

ASpØp≈ hkvXp-hns\ t\m°p-tºmƒ

koen-bdn t]in-Iƒ

kv\mbp-°ƒ

Nn{XoIcWw 2.2 ASpØpw AI-se-bp-ap≈ hkvXp-°sf t\m°p-tºmƒ

Nn{Xw 2.3 {]Xn_nw_cq]oIcWw

{]Xn-_nw_w cq]-s∏-Sp∂ hn[w

hkvXphn¬ \n∂pw {]Xn-^-en®p hcp∂ {]Imi-c-ivan-Iƒ sd‰n-\-bn-¬

]Xn∏n°p∂Xn\v tIm¿Wn-bbp-sSbpw se≥kn-s‚bpw h{IX klm-bn-°p-

∂p. IÆnse se≥kv cq]-s∏-SpØp∂ {]Xn-_nw-_-Øns‚ {]tXy-I-X-Iƒ

Fs¥-√mamWv?

Nn{Xw (2.3) \nco£n®v {]tXyIXIƒ enÃv sNøq.

N¿® sNbvXv sa®s∏SpØq.

$

$

$ bYm¿Yw

\ap°v ASp-Øp≈ hkvXp-hn-s\bpw AI-se-bp≈ hkvXp-hn-s\bpw hy‡-

ambn ImWm\mIpw. hkvXp-°-fpsS AI-e-Øn-\-\p-k-cn®v IÆnse

se≥kns‚ t^m°¬ Zqcw {Iao-I-cn-°m≥ Ign-bp-∂-Xm-Wv CXn\p Imc-Ww.

CXv hy‡-am-°p∂ Nn{XoIcWw (2.2) hni-I-e\w sNbvXv ]´n-I (2.2)

]q¿Ønbm°n kb≥kv Ub-dn-bn¬ Fgp-Xq.
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Nn{Xw 2.4

tdmUptIm-i-hpw

tIm¨tImi-hpw

tdmUv tImiw tIm¨ tImiw

]´nI 2.3

h¿WIw

BIrXn

[¿aw

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

bn¬ am‰w -h -cpØn t^m°¬ Zqcw {IaoIcn®v {]Xn_nw_sØ

sd‰n\bn¬Øs∂ cq]s∏SpØm\p≈ IÆns‚ Ign-hns\ ka-RvP-\-£-aX

(Power of Accomodation) F∂p ]d-bp∂p.

sd‰n\bpw {]Imi{KmlotImißfpw

sd‰n\bn¬ {]Imi{KmlotImißƒ Ds≠∂v \nßƒ a\knem°n

bn´p≠t√m? tdmUv tImißƒ (Rod cells), tIm¨ tImißƒ (Cone cells)
F∂nhbmWv sd‰n-\-bnse {]Im-i-{KmlotImi-ßƒ. tdmUptIm-i-ß-ƒ

tIm¨tIm-i-ß-sf-°mƒ FÆ-Øn¬ IqSp-XemWv.

Nn{Xw (2.4) \nco-£n®v {]Im-i-{KmlotImi-ß-fpsS BIr-Xnbpw Ah-bpsS

t]cp-am-bp≈ _‘w Xncn-®-dn-bq. A\p_‘hnhcWw hniIe\w sNbvXv

{]Imi {KmlotImißsf XmcXayw sNbvXv ]´nI (2.3)

]q¿Ønbm°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-Ip∂ sd‰n-

\m¬ (Retinal) F∂ ]Zm¿Yhpw tN¿∂mWv D≠m-Ip-∂-Xv.

aßnb {]Im-i-Øn¬ t]mepw D±o-]n-°s∏Sp-∂-Xn-\m¬

hkvXp-°sf aßnb shfn-®-Øn¬ ImWm≥ Ch 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∂ ImgvNm-h¿W-IamWv. CXns\ Ab-tUm-

]vkn≥ (Iodopsin) F∂pw hnfn-°m-dp≠v. CXpw Hm]vkn≥,

sd‰n-\m¬ F∂o LS-I-ßƒ tN¿∂mWv D≠m-bn-cn-°p-∂Xv.

{]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-Iƒ hyXy-kvX-am-b-XmWv Cu

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

°mgvN km[y-am-°p-∂Xv.
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{]Imiw

BthKw ImgvN F∂ A\p-`hw

Nn{Xw 2.5 ImgvN F∂ A\p-`hw

t^mt´m-]vkn≥

sd‰n-\m¬ + Hm]vkn≥

sd‰n-\m¬ + Hm]vkn≥

{]Imiw

Nn{Xo-I-cWw 2.3 {]Imi{KmlotImißfnse BthKßfpsS cq]s∏S¬

sdmtUm-]vkn≥

{]ImiØns‚ km∂n[yØn¬ {Kmlo-tIm-i-ß-fnse

h¿WIßƒ hnLSn°p∂p. Cu cmk-am‰w

BthKßƒ cq]s∏Sp∂Xn\v Imc-W-am-Ip∂p.

BthKßƒ t\{X\mUnbneqsS skdn{_Ønse

ØptºmgmWv ImgvN F∂ A\p`hw D≠mIp∂Xv.

kqN-Ißƒ

$ ImgvNmh¿WIßfnse LSIßƒ.

$ {]Imi{KmlnIfnse BthKßfpsS

cq]s∏S¬.

$ ImgvN F∂ A\p-`-hw.

ImgvN-bpsS ck-X{¥w

{]Imi{Kmln-I-fn¬ Bth-K-ßƒ cq]-s∏´v ImgvN km[y-am-Ip-∂Xv Fß-

s\-bm-Wv? Nn{XoIcWw (2.3), Nn{Xw (2.5), hnhcWw F∂nh hniIe\w

sNbvXv kqNIßfpsS ASnÿm\Øn¬ \nK-a-\-ßƒ kb≥kv Ubdnbn¬

FgpXq.

Zznt\-{X-Z¿i\w

\ΩpsS c≠p IÆp-I-fn-epw Htc hkvXp-hns‚ c≠v {]Xn-_nw-_-ßƒ cq]w-

sIm-≈p-∂p-≠m-In-t√? F¶nepw \ap°v B hkvXp H‰cq]ambn am{X-at√

A\p-`-h-s∏-Sm-dp≈q. Fß-s\-bm-bn-cn°pw CXp km[y-am-Ip-∂Xv?

ImgvN- F∂ A\p`hhp-ambn _‘-s∏´v NphsS sImSp-Øn-cn-°p∂ ^vtfm

Nm¿´v ]q¿Øn-bm°q.
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Nn{Xw 2.6 Zznt\{XZ¿i\w

X∂n-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?

Nn{Xw 2.6 \nco-£n-°q.

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-°p-tºmgmWv \ap°v hkvXp-hns‚ {Xnam\-cq]w

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

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 Dƒs∏-SpØn Ipdn∏v Xbm-dm-°q.

$ atbm-]nb

$

$

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

\nim-‘X (Night blindness)

ImgvNmh¿W-I-ßfnse L-SIamb sd‰n-\m¬ hn‰m-an≥ A bn¬ \n∂p cq]w

sIm≈p∂XmsW∂v Adnbmat√m. hn‰m-an≥ A bpsS e`yX Ipd-bptºmƒ

sd‰n\mens‚ Afhv IpdbpIbpw sdmtUm]vkns‚ ]p\¿\n¿amWw

XS s∏SpIbpw sNøpw. Cu Ah-ÿb-n¬ aßnb shfn-®-Øn¬ hkvXp-

°sf hy‡-ambn ImWm≥ Ign-bmsX hcp∂ Cu tcmKw \nim‘X

F∂dnbs∏Sp∂p.

kntdm^vXm¬anb (Xerophthalmia)

hn‰man≥ A  bpsS XpS¿®-bmb A`mhw D≠mbm¬ t\{Xm-h-c-

Whpw tIm¿Wn-bbpw hc≠v tIm¿Wnb AXm-cy-am-bn-Øo-cp∂p.

CXv kntdm^vXm¬anb F∂ Ah-ÿ-bn-te°pw XpS¿∂v A‘-

X-bn-te°pw \bn-°p∂p.

kntdm^vXm¬anb
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Nn{Xw 2.7

h¿Wm-‘X (Colour blindness)

Nn{Xw (2.7) \nco-£n-°q.

\nßƒ°v Nn{XØnep≈Xv hy‡-ambn hmbn-°m≥ Ign-

bp∂pt≠m?

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

tIm¨tIm-i-ß-ƒ sd‰n\bnep≠t√m? tIm¨tIm-i-ß-

fpsS XI-cm-dp -aqew Nne¿°v Nph∏pw ]®bpw \nd-ßƒ

th¿Xn-cn -®-dn -bm≥ Ign -bn -√. Cu tcmKmhÿbmWv

h¿Wm‘X. h¿Wm‘Xbp≈hsc ssk\yØntem

ss{Uh¿, ss]e‰v apXemb tPmenIƒt°m Xncs™Sp°mdn√.

ImcWsa¥mbncn°pw? N¿® sNøq.

Iºyq´¿ hnj≥ kn≥t{Umw
t•mt°ma (Glaucoma)

IÆnse Ie-Iƒ°v t]mjWw \¬Ip∂ {Zh-am-

Wt√m AIz-kv {Z-hw. AIz-kv {Z-hØns‚ ]p\-cm-

Kn-cWw \S-°msX hcp-tºmƒ IÆn-\p-≈n¬ -a¿Zw

IqSp∂p. sd‰n-\bv°pw {]Imi{Kmlo-tIm-i-ß-ƒ°pw

\mi-ap-≠m°n A‘-X-bn-te°p \bn-°p∂ Cu

tcmKw t•mt°ma F∂dnbs∏Sp∂p. tek¿ ikv{X-

{In-b-bn-eqsS Cu Ah-ÿ ]cn-lcn°m-hp∂-XmWv.

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-bmWv CXn\v ]cn-lm-cw.

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.

IÆns‚ Btcm-Kykwc£Ww

IÆns‚ BtcmKyw Dd∏phcpØp∂Xn\v GsX√mw

Imcyßfn¬ \mw {i≤nt°≠Xp≠v?

sk¬t^m¨, Iºyq´¿, Sm_ve‰v

XpS-ßnb D]IcWßƒ XpS¿®

bmbn D]tbmKn°p∂Xpaqew

IÆn\p≠mIp∂ {]iv\ßfmWv

Iºyq´¿ hnj≥ kn≥t{Umw.

CØcw D]IcWßfpsS ÿnc

amb D]tbmKw  t^m°kv

sNøm\p≈ IÆns‚ Ignhns\

_m[n°p∂p. XethZ\bmWv

CXns‚ apJye£Ww. IÆv

hcfpI, IÆn\v AanX kΩ¿±w

A\p`hs∏SpI F∂nhbpw

A\p_‘ e£WßfmWv.
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-B-¥-c-I¿Ww

Nn{Xw 2.8 sNhn-bpsS LS\

a[y-I¿Ww

_mly-I¿Ww

acWtijhpw \nßfpsS
IÆp-Iƒ Cu temIw ImWs´...

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

NphsS \¬Inb kqNIßsf ASnÿm\am°n N¿® sNøq.

kqN-Ißƒ

$ hn‰man≥ A  ASßnb `£yhkvXp°fpw IÆns‚ BtcmKyhpw.

$ samss_¬, Iºyq´¿ F∂n -h -bpsS Aan -tXm -] -tbmKhpw

t\{XmtcmKyhpw.

t]mkv‰¿ {i≤n-°q.

t\{X-Zm-\hpambn _‘-s∏´ \S-]-Sn-{Iaß-sf-°p-dn®v hnh-c-ti-J-cWw \SØn

Hcp {]k-t‚-j≥ Xbm-dm°n ¢mkn¬ {]Z¿in-∏n°q.

sNhn

sNhn-bn¬ i_vZ-{Km-ln-Iƒ D≠v F∂v \nßƒ a\- n-em-°n-b-t√m. tIƒhn°v

klm-bn-°p-∂-Xn-s\m∏w ico-c-Xp-e-\-\ne ]men-°p∂Xn\pw sNhn- klm-

bn-°p∂p.

Nn{Xw (2.8) \nco-£n-®v sNhnbpsS apJy`mKßƒ enÃv sNøq.

sNhn-bpsS {][m-\-`m-K-ß-fpsS LS-\- hn-i-Z-ambn ]cntim[n-°mw.
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Aÿn irwJe

I¿W-]-S-Øns‚ Iº-\ßsf

h¿≤n-∏n®v B¥-c-I¿W-Øn-

seØn-°p-∂p.

amenbkv

C≥Ikv

bqtÃ-jy≥ \mfn

a[y-I¿WsØ {Kk-\n-bp-ambn

_‘n-∏n-°p-∂p. I¿W-]-S-Øns‚

Ccp-h-i-sØbpw a¿Zw Xpey-am°n

I¿W-]SsØ kwc-£n-°p∂p.

Nn{Xw 2.10 a[yI¿WØns‚ LS\

tÃ]nkv

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.

_mlyI¿Ww (External Ear)

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

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.

I¿W]Sw (Tympanum)
a[y -I¿WsØ _mly -I¿W-

Øn¬ \n∂p th¿Xn-cn -°p∂

hrØm-Ir -Xn -bn -ep≈ t\¿Ø

kvXcw. i_vZ-X-cw-K-ßƒ°\p-k-

cn®v Iº\w sNøp∂ kvXcw.

kqN-Iß-ƒ

$ sNhn-°pSbpsS [¿aw.

$ I¿W\mfØns‚ {]m[m\yw.

a[y-I¿Ww (Middle Ear)

Nn{Xw (2.10) hniIe\w sNbvXv a[y-I¿W-Øns‚ `mK-ßfpw [¿a-ßfpw

Dƒs∏SpØn Hcp ]´nI Xbmdm°q.
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Hmh¬ hn≥tUm

t Ã ∏ n - k n - t \ m S v

tN¿∂n -c n -°p∂

kvXcw. Aÿn

i r w J e b n s e

Iº\w B¥c

I¿WØntebv°v

hym]n∏n°p∂p.

du≠v hn≥tUm

t I m ¢ n - b - ° I -

Øp≈ {Zh-Øns‚

Ne-\sØ klm-bn-

°p-∂p.

apI-fn-esØ Ad

Nn{XoIcWw 2.4 tIm¢nbbpw {ZhNe\ßfpw

XmgsØ Ad

a[yAd

A¿[-hr-ØmImc Ipg-ep-Iƒ-

shÃn-_p-em¿ \mUn

tIm¢nb

{ih-W-\mUn

shÃn_yqƒ

Nn{Xw 2.11 B¥cI¿WØns‚ LS\

B¥-c-I¿Ww ÿnXn sNøp-∂Xv Xe-tbm-Snse Aÿn \n¿an-X-amb

Ad-bv°p-≈n-em-Wv (Bony labyrinth). Cu Aÿn Ad-bv°p-≈n¬ kvXc-

\n¿an-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^v (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.

tIƒhn Fßs\?

tIm¢nb Npcpƒ \nh¿Ønbncn°p∂ Nn{XoIcWw (2.4) \nco£n°q.

B¥-c-I¿Ww (Internal Ear)

Nn{Xw (2.11) \nco£n®v B¥cI¿W`mKßƒ GsX∂v a\ nem°q.
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sNhn-°pS

Hmh¬ hn≥tUmtcma-tIm-i-ßƒ

BthKw tIƒhn F∂ A\p`hw

i_vZXcwKßƒ

Nn{Xw 2.12 shÃn_vyqƒ,

A¿[hrØmImc°pgepIƒ

A¿≤hrØm
Imc°pgense
tcmatImißƒ

A¿≤hrØm
Imc°pgepIƒ

shÃn_yqƒ

H®ns‚ tXmSp-t]mse Npcp-≠n-cn-°p∂ 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. t_kn-em¿ kvXchpw tcma-tIm-i-ßfpw

tN¿∂XmWv Hm¿K≥ Hm^v tIm¿´n.

_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 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 Hm¿K≥ Hm^v tIm¿´n-bnse 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-\mUn-

hgn skdn-{_-Øn¬ FØn tIƒhn F∂ A\p-`hw km[y-am-°p-∂p.

Nn{XoIcWw (2.4), hnh-cWw F∂nh hniIe\w sNbvXv tIƒhn F∂

A\p-`hw km[y-am-°p∂ sNhn-bpsS `mKßƒ Dƒs∏-SpØn NphsS X∂n-

´p≈ ^vtfmNm¿´v ]q¿Øn-bm°n kb≥kv Ubdnbn¬ FgpXq.

sNhnbpw icocXpe\\ne ]me\hpw

icocXpe\\ne ]men°p∂Xn\pw sNhn klmbn

°p∂p≠t√m? Fßs\bmWv CXv km[yamhpI?

Nn{Xhpw (2.12) hnhcWhpw kqNIßsf ASn -

ÿm\am°n hni-I -e\w sNbvXv Xpe\\ne

]me\hpambn _‘s∏´ ^vtfmNm¿´v Xømdm°q.

icocXpe\\ne ]men°p∂Xv XebpsS Ne\sØ

Bkv]Zam°nbmWv. XebpsS Ne\ßƒ B¥c

I¿WØnse shÃn_yqfnepw A¿≤hrØmImc°pg

epIfnepw D≈ F≥tUmenw^n¬ Ne\ap≠m°p∂p.

CXv Ahbnse tcmatImißsf Nen∏n®v BthKßƒ

D≠m°p∂p. Cu BthKßƒ shÃn_ypem¿

\mUnhgn skdns_√ØnseØn icocXpe\\ne

]men°p∂p.
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Nn{Xw 2.13 \m°nse {Kmln-Iƒ

]m∏ne

kzmZv apIp-fw

{ih-W-k-lm-bn-

sNhn-bpsS LS-\m-]-c-

amb XI-cm-dp-Itfm

tcmK-ßtfm _[n-c-

Xbv°v Imc-W-am-Im-

dp≠v. Ch ]cn-l-cn-°p-

∂-Xn\p≈ hnhn[

NnIn’mam¿K-ß-fn¬ {ihWklm-bn-

Ifpw Dƒs∏-Sp-∂p. sNhn°p ]n∂ntem

sNhn-°p-≈ntem LSn-∏n-°p∂ sNdnb Ce-

Ivt{Sm-WnIv D]-I-c-W-am-WnXv. tIƒhn-Ø-

I-cm¿ D≈-h¿°pw kaq-l-Øns‚ apJy-

[m-c-bn¬ {]h¿Øn-°m≥ {ih-W-k-lm-bn-

I-ƒ A\p-{K-l-am-Wv.

kqN-Ißƒ

$ ico-c-Xp-e-\-\n-e-]m-e-\-hp-ambn _‘-

s∏´ B¥-c-I¿W-Øns‚ `mK-ßƒ.

$ BthKßfpsS cq]s∏S¬

cpNn-b-dn-bm≥

`£Ww \mw BkzZn®pIgnbv°p∂Xn\v

AXns‚ cpNnbpw Hcp Imc-W-at√? \ap°v

GsX√mw cpNnIsf Xncn®dnbm\mIpw?

NphsS \¬Inb hnhcWhpw Nn{Xhpw (2.13)

hniIe\w sNbvXv cpNn Adnbm\p≈

kwhn[m\ßsf∏‰n a\ nem°q. kqNI

ßsf ASnÿm\am°n cpNn Xncn®dnbp∂

hn[w Dƒs∏SpØn Hcp ^vtfmNm¿´ v

Xømdm°q.

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). ]m∏n-eIfn¬ ImW-s∏-Sp∂ cpNnbdn

bn°p∂ `mKßfmWv kzmZvap-Ip-f-ßƒ (Taste buds). a[p-cw (Sweet),
D∏v (Salt), ]pfn (Sour), Ibv]v  (Bitter), Daman (Umami) XpS-ßnb  cpNn-

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

K‘

{Kmln-Iƒ

K‘-\mUn

t«jva- {K-ŸnIƒ

K‘-{Km-ln-Iƒ

\mkm-K-lzcw

Nn{Xw 2.14

{K‘{Km-ln-Iƒ

cpNnIfpsS sshhn[yw

Pm∏\okv `mjbn¬ kt¥mj

Icambn´p≈Xv F∂¿∞w hcp∂

]ZamWv Daman. ]m¬, amwkw,

IS¬ hn`hßƒ,  Iq¨ F∂o

`£W ]Zm¿Yßfn¬ Daman cpNn

Xcp∂ LSIßfp≠v. HentbmK

Ãkv (Oleogustus) F∂ t]cn¬

Bdm-aXpw Hcp cpNn Is≠-Øn-

bn-´p-≠v. CXv sImgp-∏ns‚ cpNn-

bmWv.

Hmtcm kzmZvapIpfØnepw hyXykvX cpNnIsf

Xncn®dnbm≥ klmbn°p∂ cmk{KmlnIfp≠v.

cpNn°v Imc-W-am-hp∂ h-kvXp-°-ƒ Dan-\o-cn¬

ebn®v cmk{KmlnIsf D±o-]n-∏n-°pIbpw Bth-

K-ßfp-≠m-°p-Ibpw sNøp-∂p. Cu BthKßƒ

_‘s∏´ \mUnIfneqsS akvXnjvIØn

seØpIbpw cpNn A\p-`-h-s∏-Sp-Ibpw sNøp∂p.

kqNIßƒ

$ kzmZvapIpfßƒ.

$ cpNn F∂ A\p-`hw.

L´ßƒ

$ hmbp-hn¬ Ie-cp∂ K‘-I-Wn-I-Iƒ aq°n-te°v {]th-in-°p-∂p.

$ K‘-I-Wn-I-Iƒ aq°n-\p-≈nse t«jva-Øn¬ ebn-°p-∂p.

$

$

$

PetZmjap≈t∏mƒ BlmcØn\v cpNn tXm∂mXncn°m≥ km[yXbnt√?

F¥mbncn°pw ImcWw? N¿® sNøq.

K‘-a-dn-bm≥

]mTmcw`Øn¬ K‘{KmlnIsf°pdn®v \mw N¿® sNbvXncp∂t√m.

\mw Fßs\-bmWv K‘w Adn-bp-∂Xv?

Nn{Xw (2.14) hni-I-e\w sNbvXv  K‘w Xncn®dnbn°p∂ L´ßƒ {IaØn¬

FgpXn ]q¿Ønbm°q.
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kv]¿i{Kmln

a¿Z{Kmln

NqSv{Kmln

thZ\ {Kmln

XWp∏v{Kmln

Nn{Xw 2.15 Xz°nse {KmlnIƒ

Xz°nse {KmlnIƒ

ImgvNbn√mØh¿ hnc¬ØpºpsIm≠v s{_bnen en]n hmbn°p∂Xv \nßƒ

I≠n´nt√? CXn\pklmbn°p∂ kv]¿i{KmlnIƒ Xz°n¬ Htc t]mse

F√m-bn-SØpw Dt≠m? Cu {]h¿Ø\w sNbvXpt\m°q.

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.

Nn{Xw (2.15) \nco£n®v Xz°n¬ GsX√mw D±o]\ßƒ kzoIcn°p∂Xn\p≈

{Kmln-Iƒ D≠v F∂v a\- n-em-°q.

hnhn[ Pohn-I-fnse {Kmln-Iƒ

F√m PohnIfnepw Np‰p]mSns\ Adnbp∂Xn\v kwhn[m\ßfp≠v. Nne

Pohn-I-fnse {Kmln-Ifpw Ah-bpsS {]tXy-I-X-Ifpw Dƒs∏-SpØnb Nn{Xo-I-

cWw (2.5) \nco-£n-®v \nK-a-\-ßƒ kb≥kv Ub-dn-bn¬ tN¿°q.
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πt\-dnb

sF kvt]m´v (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.

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)

B b n c ° W ° n \ v

sNdnbIÆpIƒ tN¿∂v

cq]s∏´ncn°p∂p. Ham-‰o-Unb

F∂ [mcmfw {]Im-i-{Kmlo

kwhn-[m-\-ßƒ IqSn-t®¿∂-

XmWv jUv]-Z-ß-fpsS IÆv.

Nn{Xo-I-cWw 2.5 hnhn[ Pohn-I-fnse {Kmln-Iƒ

£aX

IqSnb K‘

{Kmln-Iƒ

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

{Kmln-I-fpsS 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.

1. NphsS \¬In-bn-cn-°p∂-h-bn¬ \n∂v icn-bmb DØcw Xnc-s™-Sp-

°p-I.

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¬ tNcm-ØXv Is≠Øn a‰p-≈-h-bpsS s]mXpkhn-ti-j-X-

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\Iƒ°-\p-k-cn-®p≈ `mK-ßƒ Xncn-®-dn™v t]sc-gpXn AS-

bm-f-s∏-Sp-ØpI.

a. ]yq]n-fns‚ hep∏w -{I-ao-Icn°m≥ klmbn°p∂ t]in-Iƒ D≈ `mKw.

b. sP√n t]mep≈ {Zhw.

c. {]Im-i-{KmlotImi-ß-fp≈ IÆnse ]mfn.

4. sNhnbpsS Nn{Xw \¬Inbncn°p∂p. Nn{Xw ]I¿Ønhc®v NphsS \¬Inb

kqN\Iƒ°\pkcn®p≈ `mKßƒ t]scgpXn ASbmfs∏SpØpI.

a) I¿W-]-S-Ønse Iº-\-ßsf kzoI-cn-°p∂ `mKw.

b) {Kk\nbpambn _‘s∏Sp∂ Ipg¬.

c) i_vZ-{Km-ln-Iƒ ImW-s∏-Sp∂ `mKw.

$ "t\{X-tcm-K-ßfpw t\{Xkw-c£-Whpw' 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.



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

$

$

$

Ch¿°v

C{X-am{Xw

Db-chyXymkw h∂Xv

F¥psIm≠m

bncn°mw?

tlm¿tam¨

XI-cm-dmsW∂m

So®¿ ]d™Xv.
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ico-c-Ønse {]h¿Ø-\-ßƒ \nb-{¥n-°p-Ibpw GtIm-]n-∏n-°p-Ibpw sNøp∂

Ahbhhy-h-ÿ-bmWv A¥x-{km-ho-hy-h-ÿ (Endocrine system).  A¥x-

{kmho{KŸnI-fpw AhbpsS {khß-fmb tlm¿tam -Wp -Ifpw

CXnepƒs∏Sp∂p. tImißfpsS {]h¿Ø\ßsf \nb{¥n°p∂

cmkktμihmlIcmWv tlm¿tamWpIƒ.

A¥x{kmho{KŸnIfn¬ \n∂v tlm¿tamWpIƒ°v icocIeIfntebv°vv

FØnt®cm≥ {]tXyI Ipg¬kwhn[m\an√. AXn\m¬ Chsb

\mfoclnX{KŸnIƒ (Ductless glands) F∂phnfn°p∂p. c‡ØneqsSbmWv

tlm¿tamWpIƒ kwhln°s∏Sp∂Xv.

c‡ØneqsS kwhln°s∏Sp∂ tlm¿tamWpIƒ F√m tImißfneqw

{]h¿Øn°p∂pt≠m? Xmsg \¬Inbncn-°p∂ hnhcWw, Nn{XoIcWw (3.1)

F∂nh \nco£n®v kqNIßsf ASnÿm\am°n N¿® sNbvXv \nKa\ßƒ

kb≥kv Ubdnbn¬ Ipdn°q.

tlm¿tamWp-Iƒ e£y-tImiß-fn-te°v

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

ØnseºmSpw FØn-t®-cp-∂p≠v. F∂m¬ Hmtcm tlm¿tamWpw {]tXyI

{Kmln-I-fp≈ tImi-ß-fn¬ am{Xta {]h¿Øn-°p-I-bp-≈p. tlm¿tam-Wp-

Iƒ°v {]h¿Øn-°m≥ Ign-bp∂ tImi-ß-fmWv Ah-bpsS e£y-tIm-i-ßƒ.

AXXv {KmlnIfp≈ tImißƒ°pam{Xta AXXv tlm¿tamWpIsf

kzoIcn°m≥ IgnbpIbp≈q. Hmtcm tlm¿tam¨ X≥am{Xbpw

{Kmlnbpambn _‘n®v tlm¿tam¨˛{Kmln kwbp‡w cq]s∏Sp∂p.

CXns\ØpS¿∂v tImiØn\IØv cmkm·nIƒ {]h¿Ø\

£aamhpIbpw tImi{]h¿Ø\ßfn¬ am‰w hcnIbpw sNøp∂p.

Nn{XoIcWw 3.1  tlm¿-tam-¨ e£y-tImi-Øn¬

tImi-ßƒ

tlm¿tam¨

X≥am{XIƒ

tlm¿tam¨ X∑m{X

tImi-kvX-c-Ønse

{Kmln-bn¬

tImi-kvX-c-Ønse

tlm¿tam¨ {Kmln-

c‡w
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kqN-Ißƒ

$ e£ytImißƒ.

$ tlm¿tam¨˛{Kmln kwbp‡w cq]s∏S¬.

$ e£ytImißfnse tlm¿tam¨ kzm[o\w.

\ΩpsS ico-c-Ønse hnhn[ tlm¿tamWpIsf-°p-dn®v hni-Z-ambn a\- n-

em-°mw.

Zl\Øn\p tijw

Zl\^eambp≠mIp∂ •qt°mkv X≥am{XIƒ c‡Øntebv°v BKncWw

sNøp∂p F∂v ]Tn®n´p≠t√m. Du¿tPm¬∏mZ\Øn\mbn Cu •qt°mkv

X≥am{XIƒ tImißfnsetØ≠Xp≠v. Cu {]h¿Ø\Øn¬

]m≥{Inbmkv F∂ {KŸn apJy]¶phln°p∂p. Zl\{]{Inbbn¬

]m≥{Inbmkn\p≈ ]¶v \nßƒ a\ nem°nbn´nt√?

Nn{Xw (3.1) \nco-£n-°q.

BamibØns‚ XpS¿®bmb ]IzmibØntebv°v _‘n∏n°s∏´

{KŸnbmWv ]m≥{Inbmkv. Cu {KŸn-bnse sFe-‰vkv Hm^v emwK¿lm≥kv

(Islets of Langerhans) F∂ tImikaq-lØnse _o‰mtImi-ßƒ C≥kpen≥

F∂ tlm¿tamWpw B¬^m tImißƒ •q°tKm¨ F∂ tlm¿tamWpw

D¬∏mZn∏n°p∂p.

Cu tlm¿tamWpIfpsS {]h¿Ø\w Nn{XoIcWw (3.2) hniIe\w sNbvXv

a\ nem°q.

sFe‰vkv Hm v̂ emwK¿lm≥kv

Nn{Xw 3.1  ]m≥{In-bmkv

B¬^m-tIm-i-ßƒ

_o‰m-tIm-i-ßƒ
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•q°tKmWns‚ D¬∏mZ\w

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

C≥kpens‚ D¬∏mZ\w

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

c‡Ønse •qt°mkns‚ Afhv 70-110 mg/ 100 ml

IqSpX¬

Ipdhv

•q°tKmWns‚ D¬∏mZ\w

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

C≥kpens‚ D¬∏mZ\w

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

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{XoIcWw 3.2  C≥kpen≥, •q°tKm¨ F∂nhbpsS {]h¿Ø\w

•qt°mkns\ tImißfntebv°v

{]thin∏n°p∂p.

Icfnepw t]inIfnepw h®v •qt°mkns\

ss•s°mP\m°p∂p.

C≥kpen≥

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

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

Afhv ÿnc-ambn \ne-\n¿Øp-∂Xv.

•qt°mkns‚ Afhv {IaoIcn°p∂ tlm¿tamWpIfpsS D¬∏mZ\w

Dƒs∏SpØn \¬Inbncn°p∂ Nn{XoIcWw (3.3) ]q¿Ønbm°q.

Nn{XoIcWw 3.3  c‡-Ønse •qt°m-kns‚ Afhv {Iao-I-cn-°p∂ hn[w
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C≥kpen≥ Cs√¶n¬...

C≥kpens‚ A`mhtam, D¬∏mZn∏n°s∏Sp∂

C≥kpens\ tImißƒ°v D]tbmKn°m≥ IgnbmsX

hcp∂tXm icocsØ Fßs\bmWv _m[n°pI?

N¿® sNøq.

NphsS \¬Inb hnhcWw kqNIßsf ASnÿm\am°n

hniIe\w sNbvXv kb≥kv Ubdnbn¬ FgpXq.

_o‰mtImißƒ \in°p∂Xns‚ ^eambn C≥kp-en≥

D¬∏m-Z-\-Ønep≠mIp∂  Ipd-thm D¬∏mZn∏n°s∏Sp∂

C≥kpens\ tImißƒ°v D]tbmKn°m≥ IgnbmØ

tXm aqew c‡Ønse •qt°mkns‚ Afhv IqSp∂p. c‡-

Øn¬ A[nIcn® •qt°mkns\ aq{X -ØneqsS

]pdØpIfbp∂p. km[mcWKXnbn¬ aq{XØn¬

•qt°mkns‚ km∂n[yw ImWs∏Sn√. {]`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. h¿[n® hni-∏pw Zmlhpw IqsS°q-

sS-bp≈ aq{Xsam-gn-°epamWv {]ta-l-Øns‚ apJy e£-

W-ßƒ.

aq∂pamksØ •qt°mkv \ne IrXyambn a\ nem°m≥

klmbn°p∂ c‡]cntim[\ {]taltcmK \n¿Wb

Øn¬ {]m[m\ya¿ln°p∂p.

kqNIßƒ

$ •qt°mkns‚ Afhv c‡Øn¬ IqSm\p≈ ImcWw.

$ {]taltcmKe£Whpw tcmK\n¿Wbhpw.

aq{XØnse •qt°mkns‚ km∂n[yw Xncn®dnbm\p≈

s_\UnIv‰v sSÃv A[ym]nIbpsS klmbtØmsS

Bkq{XWw sNbvXv \n¿hln°q.

{]h¿Ø\dnt∏m¿´v kb≥kv Ubdnbn¬ FgpXq.

Hcp sSÃv Syq_n¬ 2 an. en‰¿ kmºnƒ FSp°pI.

AXntebv°v 2 an.en‰¿ s_\UnIv‰v emb\n tN¿°pI.

c≠v an\n‰v NqSm°pI. \ndw am‰w \nco£n°q.

dntbP‚ v t_m´nense •qt°mkv kqNIhpambn

XmcXayw sNbvXv \nKa\ßfnseØq.

{]talw

C≥kpens‚ D¬∏mZ\Øn

ep≠mIp∂ XIcmdmWv ssS∏v

1 {]talØn\v ImcWw.

tizXc‡mWp°fmb T
enwt^mssk‰pIƒ ]m≥{In

bmknse _o‰m tImißsf

\ i n ∏ n ° p ∂ X m W n X n \ v

ImcWw. Bhiyamb Afhn¬

C≥kpen≥ \¬IpIbmWv

NnIn’. e£ytImißƒ°v

C≥kpens\ D]tbmKn°m≥

IgnbmØXmWv ssS∏v 2

{]talØn\p≈ ImcWw.

s]mÆØSnbpw Po≥ XIcmdpw

Cu tcmKØn\v ImcWßfmWv.

hymbmahpw Blmc \nb{¥W

hpw Bhiysa¶n¬ acp∂p

IfpsS D]-tbm-Khpw aqew

tcmKmhÿ \nb{¥n°mw.

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¿j

hpw \hw-_¿ 14 temI-{]-ta-l-

Zn-\-ambn BN-cn-°p-∂p. h¿[n-

®p-h-cp∂ {]taltcmK-Øn-s\-

Xn-sc-bp≈ t_m[-h¬°-cW-am-

Wn-Xp-sIm≠v Dt±in-°p-∂Xv.

\oe hrØ-amWv (Blue circle)
CXns‚ temtKm.
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ssXtdmbvUv sSÃv

ssXtdmbvUv {KŸnbpsS {]h¿Ø

\ßƒ hfsc hn]peamsW∂

Xn\m¬ ssXtdmbvUv sshIeyßƒ

]cntim[\hgn Xncn®dntb≠Xp≠v.

ssXtdmbvUv{KŸn t\cn´v D¬∏mZn

∏n°p∂ tlm¿tamWpIfpsS Af

hpw ssXtdmbvUv {KŸnsb kzm[o

\n°p∂ a‰pNne tlm¿tamWpIfpsS

Afhpw ]cntim[n®mWv sshIey

ßƒ Xncn®dnbp∂Xv. T3, T4, TSH
F∂o tlm¿tamWpIfpsS Afhv

\n¿Wbn°p∂ et_md´dn ]cntim

[\Iƒ CXn\p]tbmKn°p∂p.

Nn{Xw 3.2 ssXtdmbvUv {KŸn

D]m]Nb \nb{¥Ww

icocØn¬ \S°p∂ \n¿amW˛inYneoIcW

{]h¿Ø\ßsf s]mXpsh D]m]Nbw F∂p

hnfn°p∂p. D]m]Nb{]h¿Ø\ßfpw tlm¿tamWp

IfpsS {]h¿Ø\ØmemWv \nb{¥n°s∏Sp∂Xv.

D]m]Nb{]h¿Ø\ßsf \nb{¥n°p∂ apJy

A¥x{kmho{KŸnbmWv ssXtdmbvUv {KŸn. Nn{Xw

(3.2) \nco£n®v ssXtdmbvUv {KŸnbpsS ÿm\w

Is≠Øq.

ssXtdmbvUv {KŸn D¬∏mZn∏n°p∂ c≠v tlm¿

tamWpIfmWv ssXtdmIvkn\pw Im¬kntSmWn\pw.

ssXtdmIvkns‚ [¿aßƒ enÃv sNbvXncn°p∂Xv

{i≤n°q.

$ Du¿tPm¬∏m-Z\w h¿[n-∏n-°p∂p.

$ D]m-]-Nb {]h¿Ø-\-ß-fpsS \nc°v Db¿Øp∂p.

$ {`qWm-h-ÿ-bnepw ssii-hm-h-ÿ-bnepw akvXn-

jvI- hf¿®bpw hnIm-khpw Xzcn-X-s∏-Sp-Øp-∂p.

$ Ip´n-I-fnse ico-c-h-f¿®sb \nb-{¥n-°p-∂p.

ssXtdm -I vkn≥ G‰°pd®nepIƒ icocsØ

Fßs\sb√mamWv _m[n°pI? NphsS \¬Inb

hnhcWw hniIe\w sNbvXv kqNIßsf ASnÿm

\am°n Ipdn∏v Xømdm°n kb≥kv Ubdnbn¬

tN¿°q.

  sslt∏mssX-tdm-bvUnkw

ssXtdmIvkns‚ D¬∏mZ\w Ipdbp∂ AhÿbmWnXv.

{`qWmhÿbntem ssiihmhÿbntem ssXtdmIvkns‚

D¬∏mZ\°pdhv aqew icnbmb imcocnI˛am\knI hf¿®

XS s∏Spw. Cu AhÿbmWv s{I‰n\nkw (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, ico-c-`mcw IqSp-I, Db¿∂ c‡-k-Ω¿Zw, ico-

c-I-e-I-fpsS ho°w F∂n--h-bmWv CXns‚ {][m\ e£-W-ßƒ.

ssl∏¿ssXtdm-bvUn-kw

ssXtdm-Ivkns‚ XpS¿®bmb AantXm¬∏m-Z-\w aqew ssXtdmIvkn≥ kzm[o\n°p∂

Poh¬{]h¿Ø\ßƒ XzcnXKXnbnemIp∂ AhÿbmWnXv. Db¿∂ D]m]Nb\nc°v,

IqSnb icocXm]\ne, IqSpX¬ hnb¿∏v, IqSnb lrZbanSn∏v, icoc`mcw IpdbpI, sshImcnI

{]£p_≤X F∂nhbmWnXns‚ apJye£Wßƒ.

s{I‰n\nkw anIvskUna
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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‚ ]¶v.

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

$ ssXtdm-Ivkn≥ Ipd-™m-ep-≠m-hp∂ sshIeyßƒ.

$ Ab-Un\pw ssXtdmbvUv {KŸn-bpw XΩn-ep≈ _‘w.

Im¬kyØns‚ Afhv {IaoIcWw

c‡-Ønse Im¬ky-Øns‚ km[mcW Afhv 9- 11 mg/100 ml BWv. 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¬kyØns‚ Afhv Ipdbv°p∂p. c‡-Ønse Im¬ky-Øns‚ Afhv

Ipd-™mtem? ssXtdmbvUv {KŸn-bpsS ]n≥`m-K-Ømbn ÿnXn-sN-øp∂

]mcm -ssX-tdmbvUv {KŸn ]mcm -tXm¿tam¨ F∂ tlm¿tam¨

D¬∏mZn∏n°p∂p. CXv c‡Ønse Im¬kyØns‚ Afhv h¿[n∏n°p∂p.

Im¬kntSmWns‚bpw  ]mcmtXm¿tamWns‚bpw {]h¿Ø\w ]ckv]c

hncp≤amWv.

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

ambn {Iao-I-cn-°p-∂sXßs\sb∂v Nn{Xo-I-cWw (3.4) hniIe\w sNbvXv

Ipdn∏v Xømdm°q.m-ew- h-sc -am-{X-ap≈ tlm¿tam-¨

Nn{Xw 3.4

]mcm-ssX-tdmbvUv

{KŸn

Nn{Xw 3.3

tKmbn-‰¿

c‡-Ønse Im¬ky-Øns‚

Afhv 9-11 mg/100ml

ssXtdmbvUv {KŸn Im¬kn-

tSmWn≥ D¬∏m-Zn-∏n-°p∂p.

]mcm-ssX-tdmbvUv {KŸn

]mcmtXm¿tam¨ D¬∏m-Zn-∏n-°-p-∂p.

I
q
S
p∂

p.
I

pd
b

p∂
p.

Afhv {Iao-I-cn-°p∂p.

Nn{Xo-I-cWw 3.4  c‡-Ønse Im¬ky-Øns‚ Afhv {Iao-I-cWw

$ AÿnIfn¬ \n∂v Im¬kyw c‡Øntebv°v
Iecp∂ {]h¿Ø\w XSbp∂p.

$ c‡Øn¬ A[nIap≈ Im¬kysØ
AÿnIfn¬ kw`cn°p∂p.

$ hr°Ifn¬ \n∂v Im¬kysØ c‡Øntebv°v
]p\cmKncWw sNøp∂p.

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

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.

ssewKnI tlm¿tam-Wp-Iƒ : ssewKnI hf¿®tbbpw
[¿aßtfbpw \nb{¥n°p∂p.

F]n-s\-{^n≥ (A{Un-\m-en≥) : 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.

t\m¿F]n-s\-{^n≥ (t\m¿A{Un-\m-en≥):
F]ns\{^nt\msSm∏w tN¿∂p {]h¿Øn-°p∂p.

Nn{Xo-I-cWw 3.5 A{Uo-\¬ {KŸn D¬∏mZn∏n°p∂ tlm¿tam-Wp-Iƒ

]pdw-`mKamb
tIm¿´Ivkv

Dƒ`mKamb
saUp√

ASnb¥cL´ßfn¬...

ASnb¥cL´ßfn¬ icocsØ {]h¿Ø\k÷am°p∂ tlm¿tamWpIsf

D¬∏mZn∏n°p∂Xv A{Uo\¬ {KŸnbmWv. {KŸnbpsS ÿm\hpw

{]tXyIXIfpw Nn{XoIcWw (3.5), kqNIßƒ F∂nh D]tbmKn®v

hniIe\w sNbvXv Ipdn∏v Xømdm°q.

buh\Imew hsc am{Xap≈ {KŸn

amsd-√n\v ]n∂nembn 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. 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. ico-c-Øn¬ tcmK-{]-Xn-tcm[ {]h¿Ø-\sØ

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

\sØbpw \nb-{¥n-°pI F∂-XmWv Cu tlm¿tamWns‚ {][m\ [¿aw.

kqN-Ißƒ

$ A{Uo-\¬ {KŸnbpsS ÿm\hpw `mKßfpw.

$ ASnb¥cL´ßsf XcWw sNøp∂ tlm¿tam¨ {]h¿Ø\ßƒ.

$ tIm¿´Ivkv D¬]mZn∏n°p∂ tlm¿tamWpIfpw [¿aßfpw.

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\{^ns‚bpw {]h¿Ø-\-tØm-sS-bm-Wv. Cu

tlm¿tam¨ {]h¿Ø\w \mUohyhÿbpw A¥x{kmhohyhÿbpw HØptN¿∂v

{]h¿Øn°p∂Xn\pZmlcWamWv.

Nn{Xw 3.5 ssXakv
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ssPhLSn-Im-cw

XmfmflIamb imcocnI {]h¿Ø\Øn\v DZmlcWamWt√m Dd°hpw

DWcepw. CØcw {]h¿Ø\ßƒ \nb{¥n°p∂Xv akvXn-jvI-

Øns‚ a[y-`m-K-Ømbn ImW-s∏-Sp∂ ss]\n-b¬  {KŸnbmWv

(Pineal gland). CXv D¬∏mZn∏n-°p∂ saem-tSm-Wn≥ F∂

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

°p-∂-Xn\v klm-bn-°p-∂-Xv. cm{Xn-Im-e-ß-fn¬ saem-tSm-Wns‚ D¬∏m-

Z\w IqSp-Xepw ]I¬ kabØv Ipd-hpamWv.

saemtSmWns‚ km∂n[yw Dd°tØbpw DWcent\bpw kzm[o\n

°p∂sXßs\sb∂v N¿® sNbvXv \nKa\ßƒ Ipdn°q.

IrXy-amb {]P-\\ Ime-L-́ -ap≈ Pohn-I-fn¬ ssewKnI{]h¿Ø-\-ßƒ \nb-

{¥n-°p-∂Xpw Cu tlm¿tam-Wm-Wv.

hf¿®bv°p]n∂n¬

tlm¿tam¨ \nb{¥WØn¬ \S°p∂ {]h¿Ø\amWv icochf¿®.

hf¿®bv°p]n∂nse tlm¿tam¨ D¬∏mZn∏n°p∂Xv ]n‰yq‰dn {KŸnbmWv.

]n‰yq‰dn {KŸnbpsS LS\bpw ÿm\hpw NphsS \¬Inb Nn{Xw (3.7)

hniIe\w sNbvXv kb≥kv Ubdnbn¬ FgpXq.

ss]\n-b¬

{KŸn

Nn{Xw 3.6

ss]\n-b¬ {KŸn

Nn{Xw 3.7 ]n‰yq‰dn {KŸn

sslt∏mXemakv

]n‰yq‰dnbpsS

]n≥Zfw

]n‰yq‰dnbpsS

ap≥Zfw

\mUoX¥pt]m¿´¬ knc
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]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¨

(skmam-t‰m-t{Sm-∏n≥)
ico-c-h-f¿® Xzcn-X-s∏-Sp-Øp-∂p.

t{]mem-IvSn≥ ape∏m¬ D¬∏m-Z\w

]´nI 3.1

hf¿®mL´Øn¬ hf¿®sb XzcnXs∏SpØp∂ tlm¿tamWmWv hf¿®m

tlm¿tam¨ (skmamt‰mt{Sm∏n≥).

Cu tlm¿tamWns‚ D¬∏mZ\Ønse G‰°pd®n¬ hf¿®sb F{]Imcw

_m[n°p∂p F∂v NphsS \¬Inbncn°p∂ hnhcWw hniIe\w sNbvXv

\nKa\ßƒ cq]oIcn°q.

hf¿®bpsS -L-´-Øn¬ skmamt‰mt{Sm∏ns‚

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‚

AanXamb D¬∏m-Z\w aqew apJw, XmSn-sb√v,

hnc-epI-ƒ F∂nhnS-ß-fnse Aÿn-Iƒ

hfcp∂ kml-N-cy -ap -≠m-Imw. CXmWv

At{ImsaKm-en (Acromegaly).

]n‰yq‰dn {KŸnbpsS ap≥Zfw a‰v A¥x{kmho{KŸnIfpsS {]h¿Ø\sØ

DtØPn∏n°p∂ tlm¿tamWpItfbpw D¬∏mZn∏n°p∂p. ChbmWv t{Sm]nIv

tlm¿tamWpIƒ. AXn\m¬ ]n‰yq-‰dn {KŸn°v A¥x{km-ho-hy-h-ÿ-bn¬

hf-sc-b-[nIw {]m[m\yap≠v.

]n‰yq‰dn {KŸnbpsS ap≥Zfw D¬∏mZn∏n°p∂ tlm¿tamWpIfpsS ]´nI

(3.1) hni-I-e\w sNbvXv \nK-a-\-ßƒ kb≥kv Ub-dnbn¬ Fgp-Xq.

Nn{Xw 3.9

At{ImsaKm-en

_m[n® hy‡nNn{Xw 3.8

hma-\-Xzhpw

`oam-Im-c-Xzhpw
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{]khw, apebq´¬, Pek¥pe\w

]n‰yq-‰dn {KŸn-bpsS ]n≥Z-f-Øn¬\n∂p {khn-°p∂ HmIvkn-tSm-kn≥, hmtkm-

{]-kn≥ F∂o tlm¿tam-Wp-Iƒ sslt∏m-X-em-a-knse {]tXyI \mUo-tIm-

i-ß-fm-Wv (Neuro secretory cells) D¬∏mZn∏n°p∂Xv.  Cu tlm¿tam-Wp-Isf

]n‰yq-‰dn {KŸn- ]n≥Z-f-Øn¬ kw`-cn®v hbv°p-Ibpw Bh-iym-\p-k-cWw

c‡-Øn¬ Ie¿ØpIbpw sNøp∂p.

Nn{Xw (3.7), NphsS \¬Inb ]´nI (3.2) F∂nh hniIe\w sNbvXv Ipdn∏v

Xømdm°q.

hr°bn¬ PeØns‚ ]p\cmKncWØneqsS hmtkm{]kn≥ icocØnse

PeØns‚ Afhv {IaoIcn°p∂p. NphsS \¬Inbncn°p∂ Nn{XoIcWw

(3.6) kqNIßƒ°\pkcn®v N¿® sNbvXv kb≥kv Ubdnbn¬ FgpXq.

tlm¿tam¨ [¿aw

$ K¿`m-ib`nØn-bnse an\pk-t]-in-Isf

HmIvkntSm-kn≥ kt¶m-Nn∏n®v {]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 3.2

aq{X-Øns‚
Afhv IqSp∂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°-bnse Pe-Øns‚ ]p\-cm-Kn-
cWw IqSp-∂p.

I
pd

-b
p∂

p
I

qS
p∂

p

Pe-Øns‚ Afhv
{Iao-I-cn-°p∂p.

Nn{Xo-I-cWw 3.6  c‡-Ønse Pe-Øns‚ Af-hv {Iao-I-cn°¬

aq{X-Øns‚
Afhv Ipd-bp∂p.

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

th\¬°m-eØv hnb¿∏n-eq-sSbpw a‰pw ico-c-Øn¬ \n∂p Pe-\-jvS-ap-≠m-

Ip∂Xn\m¬ 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-hm-bn-cn-°pw.

th\¬°meØpw ag°meØpw icocØn¬ \n∂pw ]pd¥≈p∂ aq{XØns‚

Afhv hyXymks∏´ncn°p∂Xv F¥psIm≠msW∂v Is≠Øq.
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Cukvt{SmP-≥

ZznXob ssewKnI khn-ti-j-X-Iƒ, Atfim¬∏m-Z\w,
B¿Ø-h-N-{Iw F∂nhbpsS \nb-{¥Ww.

s{]msP-Ã-tdm¨

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

sStÃm-Ãn-tdm¨

ZznXob ssewKnI khn-ti-j-X-Iƒ( i_vZ-
am -‰w, tcma-h-f¿®, ssewKn -Im-h-bh
hf¿®), _otPm¬∏m-Z\w F∂nhbpsS
\nb-{¥Ww.

Nn{Xo-I-cWw 3.7  ssewKnI tlm¿tam-Wp-Iƒ

Afim-ibw

(Ovary)

hrjWw (Testis)

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

\nßfpsS Dulw Ipdn°q.

hmtkm-{]-kns‚ D¬∏mZ\w Ipdbptºmƒ hr°-bn-¬ Pe-Øns‚ ]p\-cm-Kn-c-

Ww Ipd-bpIbpw IqSnb Af-hn¬ aq{Xw ]pd-¥-≈-s∏-SpIbpw sNøp∂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

$ hr°-bnse hmtkm-{]-kns‚ {]h¿Ø-\w.

$ hmtkm{]kns‚ D¬∏mZ\hpw aq{XØns‚ Afhpw.

$ Ub_-‰nkv C≥kn-]n-Ukv.

ssewKnI khntijXIƒ°v ]n∂n¬

Afim-i-bhpw hrj-Whpw ssew-KnI tlm¿tam-WpIƒ D¬∏mZn∏n°p∂p.

Nn{XoIcWw (3.7) hniIe\w sNbvXv tlm¿tamWpIƒ, D¬∏mZ\tI{μßƒ,

[¿aw F∂nh Dƒs∏SpØn ]´nI Xømdm°q.

apJy\nb{¥I≥

akvXn-jvI-`mK-amb sslt∏m-X-em-akv A¥x{kmho{KŸnbpamWv. CXv

]n‰yq‰dn {KŸnsbbpw AXphgn a‰ v A¥x{kmho{KŸnIsfbpw

\nb{¥n°p∂p.

Nn{XoIcWw (3.8) kqNIßƒ°-\p-k-cn®v hniIe\w sNbvXv \nKa\ßƒ

kb≥kv Ub-dn-bn¬ Fgp-Xq.
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Nn{Xo-I-cWw 3.8  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¨

hnhn-[-Xcw dneo-knMv tlm¿tamWpIƒ (Releasing hormones), C≥ln-_n-‰dn

-tlm¿tamWpIƒ (Inhibitory hormones) F∂nh D¬∏m-Zn-∏n®v sslt∏m-X-em-

akv ]n‰yq‰dn {KŸnsbbpw AXphgn A¥x{kmhohyh-ÿsb samØ-ambpw

\nb-{¥n-°p-∂p.

kqN-Ißƒ

$ dneo-knMv tlm¿tam-Wns‚ {]h¿Ø-\w.

$ C≥ln-_n-‰dn tlm¿tam-Wns‚ {]h¿Ø-\w.

$ apJy\nb{¥I\mbn sslt∏mXemakns‚ {]h¿Ø\w.

Bibhn\nabØn\pXIp∂ cmkktμißƒ

\n›nX ]mXbneqsS DdpºpIƒ hcnhcnbmbn k©cn°p∂Xv I≠n´nt√?

Ch D¬∏m-Zn-∏n°p∂ Nne cmkhkvXp°fmWv CXn\v ImcWw.

CØcØn¬ Bibhn\nabØn\v Nne P¥p°ƒ Np‰p]mSntebv°v

{khn°p∂ cmkhkvXp°fmWv ̂ ntdmtamWpIƒ. CWsb BI¿jn°¬,

`£We`yX Adnbn°¬, k©mc]mX \n¿Wbn°¬, A]ISkm[yX

Adnbn°¬ F∂nhbv°v ^ntdmtamWpIƒ D]tbmKn°p∂p. tX\o-®-Iƒ,

NnX-ep-Iƒ apX-em-bh tImf-\n-Ifmbn Pohn-°p∂Xv ^ntdm-tam-Wp-Iƒ D]-

tbm-Kn-®p≈ cmk-k-tμ-i-ßƒ hgn-bm-Wv.

IkvXqcnam\nse IkvXqcn (Muscone), shcp-Inse knh-t‰m¨ (Civeton),
s]¨]-´p-\q¬ ie`Ønse t_mw_n-tImƒ (Bombykol) F∂nh ^ntdm-tam-

Wp-Iƒ°v DZm-l-c-W-ß-fm-Wv.

Im¿jn-I-ta-J-e-bn¬ Ir{Xna ^ntdmtam-Wp-I-fp-]-tbm-Kn-®p≈ IoS\nb-

{¥Wam¿Kw Ah-ew-_n®phcp-∂p≠v.
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HmIvkn-≥
(Auxin)

tImi-h-f¿®, tImi-Zo¿Lo-I-c-Ww,
A{K-ap-Ip-f-Øns‚ hf¿®,

^ecq]oIcWw.

sskt‰m-In-\n≥
(Cytokinin)

tImi-h-f¿®, tImi-hn-`-P-\w,
tImi-ssh-hn-[y-h¬°-c-Ww.

Pn∫¿en-≥
(Gibberellin)

kw`r-Xm-lm-c-sØ hnL-S-n-∏n®v
hnØp-Iƒ apfbv-°m≥

klm-bn-°p-∂p, Cehncnb¬.

Nn{Xo-I-cWw 3.9 kkytlm¿tamWpIƒ

A_vskknIv BknUv
(Abscisic acid)

{`qW-Øns‚ kp]vXm-h-ÿ,
]mIamb Ce-Iƒ, Imbv-Iƒ

F∂nh s]mgn-b¬

FYn-en≥
(Ethylene)

(hmX-I-cq-]w)

Ce-Ifpw ^e-ßfpw ]mIamI¬,
IqSnb Af-hn-embm¬ CeIfpw

]gßfpw s]mgnb¬.

kky-ß-fnepw tlm¿tam-Wp-Iƒ

kky-ß-fnse Poh¬{]h¿Ø-\-ßsf \nb-{¥n-°p-Ibpw GtIm-]n-∏n-°p-Ibpw

sNøp-∂Xv kky-tlm¿tamWpIfm-Wv. Ch kky-h-f¿®m \nb-{¥-Ih-kvXp-

°ƒ (Plant growth regulators) F∂pw Adnbs∏Sp∂p.

kky-tlm¿tam-Wp-IfpsSbpw Ah-bpsS [¿a-ßfpsSbpw Nn{Xo-IcWw (3.9)

\nco-£n-®v ]´nI (3.3) DNn-X-ambn ]q¿Øn-bm-°q.
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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.

HmIvkn-\p-Iƒ

^e-ßƒ AIm-e-Øn¬ s]mgn-bp-∂Xp XS-b¬,

thcp-ap-f-∏n-°¬, If-Isf \in-∏n-°¬ F∂o Bh-

-iy-ßƒ°mbn Im¿jn-I-ta-J-e-bn¬ D]-tbm-Kn-

°p∂p.

Pn∫¿en\pIƒ

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.

FYnen≥

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.

A_vskknIv BknUv

]g-h¿Kkky-ß-fn¬ Htc ka-bØv hnf-sh-Sp∏v

\S-Øm≥ D]-tbm-Kn-°p∂p.

^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.

Ir{Xna HmIvkn\pIfmb NAA,
IBA F∂nh ̂ eßƒ AIme

Øn¬ s]mgnbp∂Xv XSb¬,

thcpapf∏n°¬ F∂nhbv

°mbpw 2, 4 - D If\min\n

bmbpw D]tbmKn°p∂p.

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 3.3
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kky-tlm¿tam-Wp-I-sf-°p-dn®v a\- n-em-°n-b-t√m.  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.

Poh¬{]-h¿Ø-\-ß-fpsS \nb-{¥-Whpw GtIm-]-\hpw km[y-am-°p-

∂-Xn¬ tlm¿tamWpIƒ°v henb ]¶p≠v. imcocnI

{]h¿Ø\ßfpsS kaÿnXn \ne\n¿Øp∂ cmkktμißfmWv

tlm¿tamWpIƒ. P¥p°fn¬ \mUo-hy-h-ÿ-bp-sSbpw A¥x-{kmho

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

Xn- Dd∏phcp-Øp-∂-Xv.

1. ]Z-tPmUn _‘w Xncn-®-dn™v ]qcn-∏n-°p-I.

ssXtdm-Ivkn≥ : ssXtdmbvUv {KŸn

F]ns\{^n≥ : ....................................

2. t_mIvkn¬ \¬Inb hnh-c-ßƒ hni-I-e\w sNbvXv tNmZy-ßƒ°v

DØcsagpXp-I.

X ˛Cu tlm¿tam-Wns‚ D¬∏m-Z\w cm{Xn-bn¬ IqSp-Xepw ]I¬

Ipdhp-am-bn-cn-°pw.

Y ˛A{Uo\¬ {KŸnbn¬\n-∂p≈ tlm¿tam-Wp-Iƒ knw]-X-‰nIv

hyh-ÿ-bp-ambn tN¿∂v {]h¿Øn-°p-∂p.

(a) ‘X’ F∂v kqNn-∏n® tlm¿tamWpw AXns\ D¬∏m-Zn-∏n-°p∂

{KŸnbpw Xncn®-dn™v t]sc-gp-Xp-I.

(b) ‘Y’ F∂v kqNn-∏n® tlm¿tam-Wp-Iƒ GsX√mw ?
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3. Nn{Xo-I-cWw hniIe\w sNbvXv X∂ncn°p∂ ]´nI DNnXambn

]q¿Ønbm°pI.

A{Uo-\¬

 hrj-W-ßƒ

-ssl-t∏m-X-em-akv

]n‰yq-‰dn

ssXtdm-bvUv

]m≥{In-bm-kv

Afim-i-b-ßƒ

(kv{Xo-I-fn¬)

ss]\n-b¬

]mcmssXtdm-bvUv

ssXakv

{KŸn ÿm\w tlm¿tamWpIƒ
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4. hr°-bn¬ Pe-Øns‚ ]p\-cm-Kn-c-W-Øn\v klm-bn-°p∂ tlm¿tam¨.

(a) TSH

(b) ACTH

(c) ADH

(d) GTH

3. ]Z-tPmUn _‘w Xncn-®-dn™v ]qcn-∏n-°p-I.

ssXtdm-Ivkn≥ : ssXtdmbvUv {KŸn

F]ns\{^n≥ : ....................................

4. t_mIvkn¬ \¬Inb hnh-c-ßƒ hni-I-e\w sNbvXv tNmZy-ßƒ°v

DØcsagpXp-I.

X ˛Cu tlm¿tam-Wns‚ D¬∏m-Z\w cm{Xn-bn¬ IqSp-Xepw ]I¬

Ipdhp-am-bn-cn-°pw.

Y ˛A{Uo\¬ {KŸnbn¬\n-∂p≈ tlm¿tam-Wp-Iƒ knw]-X-‰nIv

hyh-ÿ-bp-ambn tN¿∂v {]h¿Øn-°p-∂p.

(a) ‘X’ F∂v kqNn-∏n® tlm¿tamWpw AXns\ D¬∏m-Zn-∏n-°p∂

{KŸnbpw Xncn®-dn™v t]sc-gp-Xp-I.

(b) ‘Y’ F∂v kqNn-∏n® tlm¿tam-Wp-Iƒ GsX√mw ?

$ "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.

$ {]tal tcmK\n¿Wbhpambn _‘s∏´ \qX\ et_md´dn

]cntim[\Isf∏‰n hnhctiJcWw \SØn temI{]talZn\Øn¬

Hcp {]Z¿i\w kwLSn∏n°q.



kam\XIfn√mØ {]fbZpc¥sØ H‰s°´mbn tIcfw t\cn´p.

ags°SpXnbv°ptijw ho≠pw A]IS`ojWn Db¿ØnbsX¥mWv?

]{Xhm¿ØIƒ hniIe\w sNbvXv Is≠ØepIƒ AhXcn∏n°q.

$

$
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Nn{XoIcWw 4.1  tcmKßƒ ]Icp∂ hn[w

kv]¿i\w

aen\amb Blmchpw Pehpw

Npa, XpΩ¬
AWphnap‡am°mØ

D]IcWßƒ

hkv{Xw

hmlIcmb P¥p°ƒ

CØcw kμ¿`ßfn¬ hnhn[Xcw tcmKßƒ ]S¿∂p]nSn°m≥

ImcWsa¥mWv? N¿® sNøq.

tcmKImcnIƒ s]cpIm\pw ]Icm\pap≈ kmlNcyßƒ \ne\n¬°p∂Xv

hnhn[ kmw{IanItcmKßƒ ]S¿∂p-]n -Sn -°p -∂-Xn -\n -S -bm -°p-a -t√m.

tcmKImcnIfn¬ IqSp-Xepw kq£vaPohnIfmWv.

kq£vaPohnIfpw tcmKßfpw

a\pjy\v D]ImcnIfmb \nch[n kq£vaPohnIfps≠∂v \nßƒ

a\ nem°nbn´nt√? F∂m¬ kq£vaPohnIfn¬ tcmKImcnIfpap≠v.

tcmKImcnIfmb kq£vaPohnIsf Dƒs∏SpØn NphsS \¬Inb enÃv

hn]pes∏SpØq.

$ _mIvSocnb

$

$

$

a\pjys\ am{Xa√, a‰v P¥p°sfbpw kkyßsfbpw CØcw tcmKImcnIƒ

_m[n°p∂p. tcmKImcnIƒ Hcmfn¬ \n∂pw as‰mcmfntebv°v ]Icp∂Xv

GsX√mw am¿KßfneqsSbmWv?

NphsS \¬Inb Nn{XoIcWw (4.1) hniIe\w sNbvXv \nKa\ßƒ

cq]oIcn°q.
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tcmK-ßƒ ]I-cp∂ a‰p-am¿K-ß-sf-∏‰n hnh-c-ti-J-

cWw \SØn Nn{Xo-I-cWw hn]p-eo-I-cn-°q.

]I¿®hym[nIsf XSbm≥ GsX√mw am¿Kßƒ

ssIs°m≈mw F∂v Is≠Øn kam\amb coXnbn¬

Nn{XoIcWw Xømdm°n ¢mkv apdnbn¬

{]Z¿in∏n°q.

{]fb_m[nX {]tZißfn¬ ]S¿∂p]nSn°m≥

CSbp≈ tcmKamWv Fen∏\n. Fen∏\nbpsS

ImcWw, ]I¿®m coXn, {]Xntcm[{]h¿Ø\ßƒ

F∂nhsb∏‰n NphsS \¬Inb hnhcWw

hniIe\w sNbvXv Ipdn∏v Xømdm°n kb≥kv

Ubdnbn¬ FgpXq.

Fen∏\n

Fen∏\n Hcp _mIvSocnb tcmKamWv. _mIvSocnb

Hcp t{]mImcntbm´mWv. Ch icocØn¬

{]thin®pIgn™m¬ Zznhn`P\ØneqsS s]cpIp∂p.

Ah D¬∏mZn∏n°p∂ tSmIvkn -\pI-ƒ (hnj

hkvXp°ƒ)tImißsf \in∏n°pIbpw tcmK

ap≠m°pIbpw sNøp∂p.

{]fbm\¥cap≈
ap≥IcpXepIƒ

ASnb¥nckmlNcyßƒ XcWw

sNbvXtijw D≠mImhp∂ Btcm

Ky{]iv\ßƒ Hgnhm°p∂Xn\v

\nch[n \n¿tZißƒ BtcmKyhIp∏v

\¬Inbn´p≠v. Xnf∏n®m‰nb sh≈w

IpSn°p∂Xpw icnbmb Afhn¬

t¢mdn≥ D]tbmKn®v ip≤oIcn®

IpSnsh≈w D]tbmKn°p∂Xpw

PeP\ytcmKßsf XSbpw. sh≈

s°´pIfnepw a‰pw sImXpIpIƒ

s]cpIm\nSbp≈Xn\m¬ sImXpIp\

ioIcWØn\v DNnXamb am¿Kßƒ

kzoIcn°Ww. Fen∏\n t]mep≈

tcmKßsf \nb{¥n°p∂Xn\v hmlI

PohnIsf AI‰pIbpw {]Xntcm[

acp∂pIƒ hnZKv≤cpsS \n¿tZim\p

kcWw Ign°pIbpw thWw. tcmK

ap≈h¿ tcmKÿncoIcWØn\m

hiyamb ]cntim[\Iƒ°v hnt[b

cmhpIbpw acp∂pIƒ Ign°pIbpw

thWw. kpc£nXa√mØ taJeI

fn¬ Xmakn°p∂h¿ \n¿tZim\p

kcWw kpc£nX tI{μßfnte

bv°v amdWw. ZpcnXmizmk tI{μß

fn¬  BtcmKykwc£WØn\mhiy

amb XcØn¬ s]cpamdpIbpw

hy‡nipNnXzhpw ]cnkc ipNnXzhpw

Dd∏phcpØpIbpw thWw.

Nn{Xw 4.1 se]vt‰mkvss]d _mIvSocnb

Fen∏\nbv°v ImcWamb _mIvSocnb se]vt‰m

kvss]dbmWv. FenIfpsSbpw \mbv°fpsSbpw

a‰pNne arKßfpsSbpw aq{XØneqsS ]pdsØØp∂

_mIvSocnb sI´n°nS°p∂ sh≈Ønepw

Cu¿∏Ønepw \ne\n¬°pw. _mIvSocnb apdnhneqsS

c‡ØnseØnbm¬ icocIeIsf _m[n°pIbpw

Nne tSmIvkn-\pI-ƒ D¬∏mZn∏n°pIbpw sNøpw. Ch

c‡temanIIfn¬ XIcmdp≠m°pIbpw B¥cnI

c‡{kmhØn\v ImcWamhpIbpw sNøpw.
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Nn{Xw 4.2

Un^vXocnb _mIvSocnb cq]s∏SpØp∂
sXm≠bnse BhcWw

i‡amb ]\n, XethZ\, t]iothZ\, IÆn\p≠mIp∂ Nph∏v \ndw F∂nh

apJye£WßfmWv.  XpS°Ønte Is≠Øn NnIn’n®m¬

]cn]q¿Æambpw t`Zam°mhp∂ Hcp tcmKamWv Fen∏\n. NnIn’sb°mƒ

\√Xv {]Xntcm[amWv F∂ Xncn®dnhv tcmKhym]\w XSbp∂Xn\v

AXymhiyamWv.

Fen∏\n ]IcmXncn°p∂Xn\v kzoIcnt°≠  \S]SnIƒ Fs¥√mamWv?

N¿® sNbvXv \n¿tZißƒ AhXcn∏n°q.

Fen∏\nsbt∏mse a‰p]e tcmKßƒ°pw _mIvSocnb ImcWamIp∂p≠v.

a‰p Nne _mIvSocnb tcmKßƒ

Un^vXocnb

Npa, XpΩ¬ F∂nhbneqsSbpw tcmK_m[nXcn¬ \n∂v as‰mcmfntebv°v

t\cn´pw ]Icp∂ tcmKamWv Un v̂Xocnb (sXm≠ap≈v). Un v̂Xocnbbpambn

_‘s∏´ hnhcWhpw Nn{Xhpw (4.2) hniIe\w sNbvXv tcmKImcn,

e£Ww, NnIn’ F∂nh Dƒs∏SpØn ]´nI Xømdm°q.

aq°v, sXm≠ F∂nhnSßfnse t«jvakvXc

sØ _m[n°p∂ Hcp tcmKamWv  Un v̂Xocnb.

tImdn\n_mIvSocnbw Un^vXocnsb (Coryne-
bacterium diphtheriae) BWv tcmKImcn. Ch

D¬∏mZn∏n°p∂ tSmIvkn\pIƒ ]\n,

sXm≠thZ\, IgpØnse enw^v {KŸnIfn¬

ho°w F∂nh D≠m°p∂p. tSmIvkn-\pI--fm¬

\in∏n°s∏´ t«jvamhcWØnse tImiß

ƒ ct≠m aqt∂m Znhkßƒ°Iw I´nbp≈

Nmc\ndØnep≈ HcmhcWw sXm≠bn¬

D≠m°p∂p. {ItaW akvXnjvIw, lrZbw,

hr° F∂nh XIcmdnemIp∂p.

tSmIvkn -\pIƒs°Xnsc {]tbmKn°p∂

B‚ntSmIvkn\pIƒ tcmK_m[tb¬°mØ

tImißsf kwc£n°m≥ D]tbmKn°p∂p.

F∂m¬ tcmKw aq¿—n® Ahÿbn¬

acp∂p]tbmKn®v tcmKnsb c£n°m\mhn√.

AXn\m¬ G‰hpw DNnXamb {]Xntcm[am¿Kw

hmIvkn≥ kzoIcn°pI F∂XmWv.
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\n] sshdkn\v acps∂Øn

`oXnbpb¿Øn \n] ]Scp∂p

£bw

ap≥Imeßfn¬ hym]Iamb `oXn ]cØnbncp∂ tcmKambncp∂p £bw.

\¬In-b hkv-XpX-Iƒ hni-I-e\w sNbvXv  £b-tcm-K-sØ-°p-dn-®p≈ apJy

hnh-c-ßƒ Dƒs∏-SpØn Nph¿]-{XnI Xbm-dm°n ¢mkn¬ {]Z¿in-∏n-°q.

tZiob £bt-cm-K -\n-b{¥W ]cn-]m-Sn-sb-°p-dn-®p≈ hnh-c-

ßƒ tiJ-cn®v Nm¿´v Xbm-dm°n ¢mkv ap-dn-bn¬ {]Z¿in-∏n-°q.

a‰v _mIvSocnb tcmKßsfbpw AhbpsS ]I¿®mcoXnsbbpw

Ipdn®v A[nIhnhctiJcWw \SØn ]´nI Xømdm°n ¢mkn¬

{]Z¿in∏n°q.

sshdkv tcmKßƒ

hm¿ØIƒ {i≤n®pht√m?

tIcfw ASpØ ImeØv  t\cn´ G‰hpw amcIamb tcmK

ambncp∂p \n]. CXv Hcp sshdkv tcmKamWv. \n] sshdkpIƒ

tcmKap≠m°p∂sXßs\ F∂v NphsS \¬Inb Nn{XoIcWw

(4.2) hniIe\w sNbvXv Is≠Øq.

kqNIßƒ°\pkcn®v Ipdn∏v Xømdm°n kb≥kv Ubdnbn¬

FgpXq.

sshdkv

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-kn\v.  km[m-cW

Poh-tIm -i -ß-fn -ep≈

tImimwK-ßƒ sshd-kp-

Ifnen-√.  BXn-tY-b-tIm-

i-ß-fpsS P\n-X-I-kw-hn-

[m-\sØ D]tbmKs∏Sp

ØnbmWv sshd-kp-Iƒ

s]cp-Ip-∂-Xv. a\p-jysc

am{X-a√, kky-ß-sfbpw

a‰p P¥p-°-sfbpw _mIv

So-cnb t]mep≈ kq£v

aPohn-I-sfbpw sshd-kp-

Iƒ _m[n-°m-dp-≠v.

tcmKImcn
ssat°m-_m-IvSo-cnbw Syq_¿Ip-tem-knkv
(Mycobacterium tuberculosis)

apJye£Wßƒ ico-c-Øn\v ̀ mc-°p-dhv A\p-̀ -h-s∏-Sp-I, £oWw, ÿnc-amb Npa.

tcmK∏I¿®
tcmKn Npa-bv°p-tºmtgm, XpΩptºmtgm, kwkm-cn-°p-tºmtgm
tcmKm-Wp-°ƒ hmbp-hn-te°pw a‰p-≈-h-cn-te°pw hym]n-°pw.

NnIn’ B‚n-_-tbm-´n-°p-Iƒ D]-tbm-Kn-®p≈ NnIn-’-.

hmIvkn≥
£b-tcmK-_m-[sb XS-bp-∂-Xn\v D]-tbm-Kn-°p∂ {]Xn-tcm[

hmIvkn-\mWv _n.-kn.Pn. (BCG).

tcmKw _m[n°p∂
icoc`mKßƒ

izmk-tIm-i-sØ-bmWv apJy-ambpw £b-tcmKw _m[n-°pI.

F∂m¬ hr°-Iƒ, Aÿn-Iƒ, Aÿn-k-‘n-I-ƒ, Xe-t®m-dv

F∂nhsbbpw Cu tcmKw _m[n°m-dp-≠v.
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kqN-Ißƒ

$ \n] sshdkns‚ {]IrXymbp≈ hmlIPohn.

$ sshdkv a\pjycnseØm\p≈ kmlNcyw.

amc-I-amb FbvUvkv tcmKsØ°pdn®v \nßƒ tI´n´nt√? Cu tcmKsØ∏‰n

NphsS \¬Inbncn-°p∂ Ipdn∏v kqN-I-ßsf  ASn-ÿm-\-am°n N¿®sNbvXv

\nK-a-\-ßƒ kb≥kv Ub-dn-bn¬ FgpXq.

Nn{Xo-I-cWw 4.2  \n] sshdkpw tcmK∏I¿®bpw

\n] sshdkv hmlIcmb
]gw`£n°p∂ hmhepIƒ

]∂nIƒ

hΔmepIƒ `£n®
]gßfpsS AhinjvSßƒ

\n]
sshdkpIƒ

hΔmens‚ Dan\ocv,
aq{Xw

Nn{Xw 4.3
F®v.-sF.hn

hΔmens‚ Dan\ocv,
aq{Xw

FbvUvkv

temIsØ ̀ oXn-bn-em-gvØnb tcmK-amWv FbvUvkv (AIDS- Acquired
Immuno Deficiency Syndrome). ico-c-Øn\v tcmK-{]-Xn-tcm-[-tijn

\¬Ip-∂ enwt^m-ssk-‰pI-fpsS P\n-XI kwhn-[m\w D]-tbm-Kn®v

FbvUvkn\v Imc-W-amb sshdkv (HIV- Human Immunodeficiency
Virus) 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.
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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 (4.3) hni-I-e\w sNbvXv \nKa\-

ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xq.

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-I, Blmcw ]¶n-Sp-I F∂nhbn-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.

sl∏ss‰‰nkv

Hcp IcƒtcmKamWv sl∏ss‰‰nkv. sshdkpIƒ  aqehpw

sl∏ss‰‰nkv tcmKap≠mIp∂p. Icfn\p≠mIp∂ ho°amWv

CXns‚ {][m\ e£Ww. Icƒ D¬∏mZn∏n°p∂ ]nØc

kØns‚ {]hmlw XSbs∏Sp∂Xphgn ]nØckØnse

_nendq_n≥ F∂ h¿WhkvXphns‚ Afhv c‡Øn¬ IqSpw.

CXv t«jvakvXcØnepw IÆns‚ sh≈bnepw \JØnepw

F®v.-sF.-hn.

_m[nXcpambp≈

ssewKnI

_‘ØneqsS

F®v.sF.hn.
_m[nXbmb

AΩbn¬ \n∂v
K¿`-ÿ-in-ip-hn-

tebv°v

F®v.sF.hn.

LSIßfp≈

kqNnbpw kndn©pw

]¶phbv°p∂XneqsS

F®v.sF.hn.

ASßnb c‡hpw

Ahbhßfpw

kzoIcn°p∂XneqsS

Nn{XoIcWw 4.3 FbnUvkv ]Icp∂ hn[w
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Nn{Xw  4.4 ^wKkv tcmKßƒ

h -́s®mdn AXve‰vkv ̂ p v́

\¬Ip∂ ISpw a™\ndamWv tcmKØns‚

_mlye£Ww. aen-\-amb Blm-cw, Pew, tcmKnbpsS

c‡-L-S-I-ßƒ, hnk¿Py-h-kvXp-°ƒ F∂n-h-bn-eqsS

tcmKw hym]n-°p-∂p. F®v.sF.hn ]Icp∂ AtX

kmlNcyßfneqsS Nnebn\w sl∏ss‰‰nkv

tcmKßfpw ]Icpw.

Cu tcmKsØ {]Xntcm[n°p∂Xn\p≈ am¿Kßƒ N¿® sNbvXv

\nKa\ßƒ AhXcn∏n°q.

sshdkpaqea√msXbpw sl∏ss‰‰nkv tcmKap≠mImw. CXpambn

_‘s∏´v IqSp-X¬ hnhcw Is≠Øq.

tIcfØn¬ hym]Iamb sU¶n∏\n, Nn°p≥Kp\nb F∂nhbpw

sshdkv tcmKßfmWv. sImXpIpIƒ hgnbmWv Cu tcmKßƒ

]Icp∂Xv. CØcw tcmKßƒ ]IcmXncn°p∂Xn\v kzoIcn

°mhp∂ ap≥IcpXepIƒ Fs¥√mamWv? N¿® sNøq.

a‰v sshdkv tcmK-ß-sfbpw Ah-bpsS ]I¿®m coXn-I-sfbpw Ipdn®v

hnh-c-ti-J-cWw \SØn ]´nI Xbm-dm°n ¢mkn¬ {]Z¿in-∏n°q.

^wKkv tcmK-ßƒ

]q∏-ep-Iƒ Dƒs∏-Sp∂ hn`m-K-amWv ^wK-kp-Iƒ. Nne ^wK-kp-

Iƒ tcmK-Imcn-I-fmbn {]h¿Øn-°p-∂p. Ch D¬∏m-Zn-∏n-°p∂

tSmIvkn-\pI-fmWv tcmK-Øn\v Imc-Ww. a\p-jys\ _m[n-°p∂

Nne ^wKkv tcmK-ß-sf-°p-dn®v \¬In-bn-cn-°p∂ Nn{Xhpw (4.4)

hnh-c-Whpw hni-I-e\w sNbvXv tcmKw, e£Ww, ]I¿®mcoXn

F∂nh Dƒs∏SpØn ]´nI Xømdm°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-Ip∂-Xv. -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´v. sNmdn-®n-ep-

≠m-°p∂ Nph∂ ievI-ßƒ {]Xy-£-s∏-Sp-∂-XmWv apJy -tcm-K-

e-£-Ww. aen-\-P-ehpw aÆp-am-bp≈ kº¿°w hgn Im¬hn-c-ep-

Iƒ°n-S-bn-eqsSbmWv tcmKm-Wp-°ƒ {]th-in-°p-∂Xv.

Xmc≥

(Dandruff)

arXtImißƒ s]mgn

b p ∂ X n \ \ p k c n ® v

Xz°nse tImißƒ

XpS¿®bmbn ]pXp°

s∏´p sIm≠ncn°p∂p.

s]mgnbp∂Xn s\°mƒ

thKØn¬ tImißƒ

hn`Pn®m¬ Ah ievI

ßfmbnamdpw. Cu Ah

ÿbmWv Xmc≥. Cu

kμ¿`Øn¬ Xz°ns\

_m[n°p∂ Nnebn\w

^wKkpIƒ Aklyam

b sNmdn®nepw AWp

_m[bpa p≠m°mw .

ievIßƒ shfpØ

s]mSnIfmbn CfIn hogm

\pw apSn sImgn®nen\pw

ImcWamtb°mw.
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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

(4.4) hnh-c-Whpw hni-I-e\w sNbvXv ae-º\n tcmK-_m-[-sb-°p-dn®v

Ipdn∏p Xbm-dm°q.

tcmKImcn

πmkvtam-Unbw

hml-I¿

At\m-̂ n-enkv
s]¨

sImXpIv

BXn-tYb Pohn

a\p-jy≥

Nn{XoI-cWw 4.4  aeº\n tcmK_m[

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.

aen-\-am-Ip∂ ]cn-k-cw tcmK-Im-cn-I-fpsS s]cpI¬ tI-{μ-am-Wv.

sImXp-Iv, Cu®- 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.

kvIqfnepw ho´p-]-cn-k-c-ß-fnepw ss{U tU BN-cn-°p-∂-Xns‚

{]m[m\ysa¥mWv? N¿® sNøq.

                   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^v hmlnIfn¬ hnc-Iƒ Xßn-\n¬°p-∂-Xn-

\m¬ enw^ns‚ {]hmlw XS-b-s∏-Sp∂p. CXp-aqew enw^v hmlnIƒ

hoßp∂p.
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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 4.5 ]IcmØ tcmKßƒ

sXmgn¬P\yw

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,

a¨]m{X \n¿amWw, kndm-

anIvkv F∂n-h -bp -ambn

_‘-s∏´ tPmen-Iƒ sNøp-

∂ - h ¿ ° p ≠ m - I p ∂

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.

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 (4.5)

\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-∂ Po\p-Iƒ°p-≠m-Ip∂ XI-

cm-dp-I-fmWv  P\nX-I-tcm-K-ßƒ°v ImcWw. 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.

lotam-^o-enb

c‡w I´-]n-Sn°p∂Xv πmkva-bnse Nne t{]m´o-\pI-fpsS klm-

b-Øm-em-Wv.  CØcw t{]m´o-\p-I-fpsS D¬∏m-Z-\sØ \nb-{¥n-

°p∂ Po\p-Iƒ XIcmdnembm¬ F¥pkw`hn°pw?

N¿® sNøq.

sNdnb apdn-hn¬ \n∂p-t]mepw Aan-X-ambn

c‡-\-jvS-ap-≠m-Ip∂ 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.
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AcpWc‡mWp°ƒ

Acnhmƒ t]mse

hfbp∂p.

AcpWc‡mWp°fpsS HmIvknP≥ hmlItijn Ipdbp∂p. Acnhmƒ cq]Ønemb

c‡tImißƒ c‡°pgepIfn¬ Xßn\n∂v c‡{]hmlw XS s∏SpØp∂p.

Nn{Xo-I-cWw 4.6 kn°n¬ sk¬ A\oanb

AcpWc‡mWp°fnse

lotamt•m_ns‚ LS\bn¬

hyXymkw hcp∂p.

{]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 (4.6)

\nco-£n-°q. \¬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 CXc Ie-I-fn-

tebv°v hym]n-°p∂ tcmKm-h-ÿ-bmWv Im≥k¿. tImihn`P\{]{Inbbnse

\nb{¥W kwhn[m\ßƒ XIcmdnemIp∂tXmsSbmWv  km[mcW

tImißƒ Im≥k¿ tImißfmbn amdp∂Xv. ]cnÿnXn LS-I-ßƒ, ]pI-

h-en, hnIn-c-Ww, sshd-k,v ]mc-º-cyLS-I-ßƒ XpS-ßn-bh CXn\v
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ImcWamImw. c‡w, enw^v F∂o icoc{ZhßfneqsS Im≥k¿ tImi-ßƒ

a‰v `mKßfntebv°v hym]n®v tcmKmhÿ k¶o¿WamImw.

Nn{Xo-I-cWw 4.7 Im≥k¿ tImißƒ

Im≥kdpw tIcfhpw

50000 Øn¬∏cw ]pXnb Im≥k¿

tcmKnIƒ {]Xnh¿jw tIcfØnep

≠mIp∂p F∂pw 20 iXam\tØm

fw Im≥kdpIƒ  Nne BlmcLSI

ßƒ aqeamsW∂pw Xncph\¥]pcw

doPnbW¬ Im≥k¿ sk‚dnse

]T\ßƒ sXfnbn°p∂p. ]pcpj≥

amcn¬ 50 iXam\w Im≥kdpIfpw

hmbv, sXm≠, izmktImißƒ

F∂nhbpambn _‘s∏´ncn°p∂p.

]pIhenbpw aZy]m\hpamWv CXn\v

{][m\ ImcWambn Is≠Ønbn´p

≈Xv. tcmKnIfpsS \nc°v IqSp∂p

s≠¶nepw tcmKap‡n t\Sp∂hcp

sS FÆhpw IqSnhcp∂p≠v.

Im≥k¿ P\n-X-I-tcm-K-amWv F¶nepw

]mc-º-cy-tcm-K-ambn ]cn-K-Wn-°p-∂n-√.

C¥y {]ta-l-Øns‚

temI-X-e-ÿm-\w Db¿∂ 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

km[mcW
tImißƒ

Im≥k¿
tImißƒ

]{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√?

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-ambXn-\m¬ G‰hpw

t\ctØ tcmK-_m[ Xncn -®-dn -bpI F∂-Xv

Im≥k¿ NnIn’bn¬ \n¿Wm-b-I-am-Wv.

A[nIhnhctiJcWw \SØnbpw Im≥k¿

hnZKv[cpambn N¿® sNbvXpw  Cu tcmKsØ

Hgnhm°p∂Xn\v klmbIamb PohnXssien

bpw BlmccoXnbpw Fs¥√mamWv F∂v

Is≠Øq.

Im≥k¿ tcmKn-Iƒ°v km¥z-\-ta-Im-\p≈ k∂-

≤-kw-L-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.
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]´nI 4.1 hnhn[ PohnXssieo tcmKßƒ

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

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 (4.1)

hni-I-e\w sNbvXv CØcw tcmK-ßƒ Hgn-hm-°p-∂-Xn\v kzoI-cn-t°≠

Btcm-Ky-io-e-ßƒ Dƒs∏SpØn Hcp {]k-t‚-j≥ Xbm-dm°n ¢mkn¬

Ah-X-cn-∏n-°q.

]pI-hen aqew D≠m-Im-hp∂ Nne Btcm-Ky-{]-iv\-ßƒ kqNn-∏n-°p∂ Nn{Xo-

I-cWw(4.8) {i≤n-°q.

 ]£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 4.8  ]pI-h-enbpw Zqjy-^-e-ßfpw
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Poh-imkv{Xw ̨  X

]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.

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 (4.2)

\nco£n-°q.

]´nI 4.2  Nne P¥p-tcm-K-ßƒ

tcmKw tcmKImcn

B{¥m-Ivkv, AIn-Sp-ho°w _mIvSo-cnb

Ipfºp tcmKw sshdkv

P¥p-tcm-K-ß-sf-°p-dn®v IqSp-X¬ hnh-c-ßƒ Iq´n-t®¿Øv Cu ]´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 (4.3) {i≤n-°q.

`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.

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.

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 4.3  Nne kky-tcm-K-ßƒ
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Poh-imkv{Xw ̨  X

\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.

1. NphsS \¬In-bn-cn-°p∂hbn¬ _mIvSo-cn-b tcmKw A√m-ØXv GXv?

a. £b-tcm-Kw b. \n]

c. Un^vXocnb 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. Fen∏\n {]Xntcm[Øn\v A\ph¿Øn°mhp∂ apJyam¿Kßƒ

Dƒs∏SpØn Hcp eLpteJ Xømdm°pI.

4. Un^vXocnb tcmKsØ {]Xntcm[n°p∂Xn¬ hmIvknt\js‚

{]m[m\yw F¥v?

5. PohnXssien tcmKßsf {]Xntcm[n°p∂Xn\v A\ph¿Øn

°mhp∂ BtcmKyioeßƒ Fs¥√mw?

$ 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.



`mc-X-Øns‚ `c-W-L-S\

`mKw IV I

auenI I¿Ø-hy-ßƒ

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

]uc-s‚bpw I¿Øhyw Bbn-cn-°p-∂-XmWv:

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

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

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

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

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

Ibpw sNøpI;

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

A\p-jvTn-°p-Ibpw sNøpI;

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

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

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

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

Øp-Ibpw sNøpI;

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

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

sNøpI;

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

at\m-̀ m-hhpw hnI-kn-∏n-°pI;

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

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

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

jvS-X-bv°p-th≠n A[zm-\n-°p-I.

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

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

Øn-\p≈ Ah-k-c-ßƒ G¿s∏-Sp-Øp-I.

{]Ir-Xn-sb kwc-£n-°q; {]Ir-Xn-hn-`-h-ß-sfbpw

\mw Pohn-°p∂ Np‰p-]m-Sns‚ Btcm-Kyw ImØpc£n-°p-∂-Xn¬ h\-ßƒ°v kp{]-

[m-\ ]¶m-Wp-≈-Xv. IpSn-°m-\p≈ ip≤-Pew, ip≤-hm-bp, A¥-co£ Xm]-\n-e-bnse

{Iao-I-cWw, Imem-hÿm\n¿W-bw, \ΩpsS Blm-c-Øns‚ t{kmX- mb IrjnbpsS

]cn-]m-e\w XpSßn Poh≥ \ne-\n¿Øp-∂-Xn-\p≈ Hmtcm \n¿WmbI L -́Ønepw

h\-ß-fmWv \ΩpsS Icp-X¬.

h\-ß-fnse At¥-hm-kn-I-fmWv h\-y-Po-hn-Iƒ. Hmtcm h\-y-Po-hn°pw AXv Pohn-°p∂

Np‰p]m-Sn¬ Ah-cp-tS-Xmb [¿aw \n¿h-ln-°m-\p-≠v. kk-y-ß-fpsS ]cm-K-Ww, hnØphnX-

cWw. ImSns‚ XpS¿®, XpS-ßn--b-h-bn¬ h\-y-Po-hn-Iƒ°v apJy ]¶m-Wp-≈-Xv.

kzm-̀ m-hnI {]Ir-Xn-bpsS ̀ mK-amb h\-ßƒ, XSm-I-ßƒ, \Zn-Iƒ, h\-y-Po-hn-Iƒ F∂n-

hsb kwc-£nt°≠Xpw ]cn-t]m-jn-∏n-t°≠Xpw  \mw Hmtcm-cp-Ø-cp-tSbpw IS-abm-

Wv. H∏w, kl-Po-hn-I-tfmSv \mw A\p-I-ºbp≈-h--cm-bn-cn-°p-Ibpw thW-sa∂v ̀ c-W-

L-S-\-bpsS 51(g) A\ptOZw F√m ]u-c-∑m-tcbpw {]tX-yIw Hm¿a-s∏-Sp-Øp-∂p.

h\˛h\-y-Pohnkwc-£-W-Øn-\mbn h\w hIp∏v \S-Øp∂ Nne {]h¿Ø-\-ßƒ:

$ h\hn⁄m\ hym-]-\-Øn-\mbn kvIqfp-Ifn¬ t^mdkv{Sn ¢∫p-Iƒ.

$ ]cn-ÿnXnkulrZ hnt\mZk©mcw t{]m’m-ln-∏n-°p-∂-Xns‚ ̀ mK-ambn Ct°m

Sqdnkw tI{μ-ßƒ.

$ h\w˛h\-PohnhnZ-ym-̀ -ym-k-Øns‚ `mK-ambn {]IrXn]T\ Iym-ºp-Iƒ.

$ s]mXpÿe-ß-fn¬ lcn-XhXvI-cWw.

$ Imhv kwc-£-W-Øn\v kmº-ØnIklmbw.

$ ISema kwc-£W]≤Xn

$ lcn-X-h-¬°-cW cwKØv {Inbm-flI kw`m-h-\-Iƒ \¬Ip-∂-h¿°v h\-an{X

Ahm¿Uv.

$ h\-Øn\p ]pd-Øp≈ Bhm-k-h-y-h-ÿ-Iƒ, ssPh-ssh-hn-[yw F∂nh kwc-

£n-°p-∂-h¿°v {]Ir-Xn-an{X Ahm¿Uv.

$ h\-kw-c-£-W-Øn¬ s]mXpkaq-l-Øns‚ ]¶v Dd-∏m-°p-∂-Xn-\v kn‰n-k¨

I¨k¿th-‰¿ t{]m{Kmw.

h\w hIp-∏ns‚ tSmƒ{^o \º¿ :h\w hIp-∏ns‚ tSmƒ{^o \º¿ :h\w hIp-∏ns‚ tSmƒ{^o \º¿ :h\w hIp-∏ns‚ tSmƒ{^o \º¿ :h\w hIp-∏ns‚ tSmƒ{^o \º¿ : 18004254733
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