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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.
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Poh-imkv{Xw ̨  X

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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Poh-imkv{Xw ̨  X

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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Poh-imkv{Xw ̨  X

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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-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.















































































`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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