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˙R∫V∏Rm

_] LQ U] Aß-SÙ-VL _V ̇ a

TÙWR TÙdV ÆRÙRÙ,

TgNÙT £k’ œ_-WÙR UWÙhPÙ

ßWÙ-ÆP Ej-LX TeLÙ,

Æk-ßV ∂UÙ-NX Vÿ]Ù LeLÙ,

Ef-NX _Xß RWeLÙ,

RY —T SÙ˙U _Ù˙L,

RY —T B£^ UÙ˙L,

LÙ˙L RY _V LÙRÙ

_]-LQ Ue-L[ RÙVL _V ̇ a

TÙWR TÙdV ÆRÙRÙ.

_V ̇ a,- _-V˙a, _V˙a

_V _V _V _V˙a!

Efl-ß-˘UÙØ

Ck-ßVÙ G]’ SÙ”. Ck-ß-Vo A˚]-Y-⁄m G]-’
EPu ©\k˙RÙo.

G]’ SÙh˚P SÙu E -́̈ -‡m ̇ UXÙL Ußd-
°-̇ \u. ARu Y[mYÙnkR Tp-Y-̊ Ll TWm-
T-̊ Wl ◊L-Øp SÙu ˘T⁄˚U ˘LÙs°˙\u.
ARt-œjRL SÙu Guflm SPk’ ̆ LÙs-̇ Yu.

Gu ̆ Tt-̇ \Ùo, B£-̈ -Vo, Íj-̇ RÙo CYo-L˚[
SÙu Suœ Ußl˙Tu.

SÙu G]’ SÙh-•-‡-̊ P-V‹m, SÙh” Ud-L-fi-
˚P-V-‹m Y[jßtLÙL-‹m, Cu-Tj-ßt-LÙ-L-‹m
ÿVt£ ̆ Nn˙Yu.
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Au◊s[ UÙQYf ˘NpYeL˙[!

A±Æ‡˚PV YÙNp YØVÙL E´o EXLj˚Rd œ±j’ A±Y’m AYt˚\

G”j’˚WlT’m GqYÙfl G] ◊¨k’ ˘LÙsYRtœ EeLfidœ Æ⁄lTm

EiPpXYÙ? EPp ˘NVpTÙ”L˚[ J⁄e°˚QlTRtœ U≤R Í˚[,

SWm◊Ls, aÙo˙UÙuLs Jufl ˙Nok’ ˘NVpT”m ÿ˚\ Li•lTÙL

EeL˚[ BfN¨VlT”j’m. E´¨]eL∞u R≤jRu˚Udœ ©u]Ùp Es[

UW©Vp WL£VeLs, U≤R YÙrÆ˚] YØ SPj’°\ E´¨ ̆ RÙØp÷hTjßu

RtLÙ≠L YÙ[of£, U≤Ru CkR È™´p ˙RÙu±V T¨QÙUjß‡˚PV

YØLs GuT]‹m CkRl ◊jRLjßp ̇ NodLlTh”s[’. U≤R EPp Gu‡m

AßNV CVkßWm ˙SÙnL˚[j R˚P˘Nn°\ ÿ˚\Ls, ˙SÙnLs YWÙUp

LÙlTRtœ SÙm L˚P©•dL˙Yi•V LP˚ULs GuT]‹m

œ±l©PlTh”s[]. Lt\p ˘NVpTÙ”LfiPu C˚Qj’d˘LÙi”

LY]dœ˚\YÙp HtT”m ÆTj’L˚[Rj RÆodL ˘RÙPoTÙ]

®˚]‹dœ±l◊Ls. Au\ÙP YÙrd˚Ldœ EeLfidœ TVuTPXÙm.

YœlT˚\´p A±Æ‡˚PV ◊ßV E⁄YÙdLeLs S˚P˘T\ ˙Yi•V’

EeL[Ùp Bœm. ARtLÙ] J⁄ YØLÙhP˙X CkR A±ÆVp TÙPËp.

B£¨VoL∞u ERÆŸm, ˘RÙPo◊˚PV ETLWQeL∞u ERÆŸm

EeLfidœ Efl’˚QVÙL A˚UŸm. NU°WÙ Gu°\ LpÆ ˙TÙohP¤m,

A±ÆV≠p Y¤lT”jßV dŸ.Bo. ˙LÙ” EhT”jßV TÙPl ◊jRLeLfim

YœlT˚\Ÿm LpÆ ˘NVpTÙ”L˚[ G∞˚UVÙL‹m CuTÿ˚PVRÙL‹m

Bdœ°u\].

˙R£V ˘RÙØp ß\uLfim, CVt˚L ˙TWØ‹ ®YÙWQjß‡˚PV ®LrLÙX

£\l◊m ICT YÙnl◊L˚[Ÿm EhT”jßV TÙPl◊jRLeLs ̇ Uu˚UlT”jRl

Th”s[]. A±˚YŸm B]kRj˚RŸm R⁄°\ Lt\p A‡TYeL˚[

EsYÙe° Aßp Te˙LtTRÙp C’ A±ÆVp Lt\pLfidœ ˙U¤m

TVuT”m G] GßoTÙod°˙\u.

YÙrj’dLfiPu,

ÿ˚]Yo. ˙_. ©WNÙj

CVdœSo

SCERT



CkßV AW£VX˚Ul◊f NhPm
TÙLm 4 A

CkßVd œ•UdL∞u A•lT˚Pd LP˚ULs

51 A ©¨‹d·fl

(A) CkßV AW£VX˚Ul◊f NhPj’dœ CQe° J›œR¤m, ARu EV¨V

˙SÙdLeL˚[Ÿm ®flY]eL˚[Ÿm Utflm ˙R£Vd ˘LÙ•˚VŸm ˙R£V

∏Rj˚RŸm UßjR¤m;

(B) Sm SÙh•u Æ”R˚Xl ˙TÙWÙhPjßtœ G›f£Îh•V EVokR

GiQeL˚[ ˘Sg£p ®fljßl ©uTtflRp;

(C) CkßVÙÆu C˚\VÙi˚U˚VŸm Jtfl˚U˚VŸm ˙So˚U˚VŸm

®˚X®fljßd LÙlTÙtflRp;

(D) CkßV AW— ̇ Yi”m˙TÙ’ SÙh˚Pl TÙ’LÙdL‹m SÙh”dLÙLj ̆ RÙi”

◊¨V‹m RVÙWÙ´⁄jRp;

(E) NUVm, ̆ UÙØ, YhPÙWm,  C] ̇ Ytfl˚ULs YWm◊ ¡fl°\ ®˚X´p ARtœ

GßWÙL GpXÙ CkßV UdL∞˚P˙VŸm Sp≠QdLj˚RŸm, ˘TÙ’YÙ]

EPu©\l◊ EQo˚YŸm Y[ojRp; ˘Ti˚U´u Ußl◊dœ CØ‹

HtT”j’m ˘NVpL˚[ Æh˘PÙØjRp;

(F) SU’ LX˚Yl TiTÙh•u EVokR UW˚T Ußj’l ˙T‘Rp;

(G) LÙ”Ls, H¨Ls, BflLs, Y]ÆXeœLs Es∞hP CVt˚LVÙ] —tfll◊\f

„Z˚Xl TÙ’LÙj’ ˙UmT”jR¤m, YÙ›m E´oLs ¡’ CWdLm

˘LÙsfiR¤m;

(H) A±ÆVp NÙokR U]lTÙeœ, U≤R˙SVm, ÆNÙ¨j’ A±Ÿm

Es[±‹jß\m, ∫oß⁄jRjß\m B°VYt˚\ Y[ojRp.

(I) ˘TÙ’ E˚P˚UL˚[l TÙ’LÙjR¤m Yuÿ˚\˚V Æh˘PÙØjR¤m;

(J) ˘T⁄m ÿVt£Ls NÙR˚]L∞u EVokR T•L˚[ ˙SÙd° C˚PÆPÙUp

ÿu˙]\jRdL Y˚L´p R≤U≤R ·h” SPY•d˚L´u GpXÙl

TWl◊L∞¤m ÿRu˚U ®˚X GnR ÿV¤Rp;

(K) Bfl YVßtœm TßSÙuœ YVßtœm C˚PlThP T⁄Yÿs[ Ru

œZk˚Rdœ, ARu ̆ Tt˙\Ùo ApX’ TÙ’LÙYXo LpÆdLÙ] YÙnl◊L˚[

HtT”jßd ˘LÙ”jRp;

B°V C˚YV˚]j’m Jq˘YÙ⁄ CkßVd œ•UL≤u A•lT˚Pd

LP˚UL[Ùœm.





AßLd Lt\¤dœ
(Ußl¿h•tœ EhT”jR ̇ Yi•Vßp˚X)

Ußl©PXÙm

˘RÙPo ̆ NVpTÙ”Ls

ClTÙPË≠p YNßdLÙL £X œ±¬”Ls
TVuT”jRlTh”s[]



TPj˚R Et-fl-˙SÙd-L-‹m. œZk-˚R-L-fid-œm ©\ E´-¨-]e-L-fid-œm Tp-˙Yfl

A‡-T-Ye-Ls Ht-T-”-°u-\] Ap-X-YÙ. A˚Y VÙ˚Y?

 £fl™ UÙm-T-Zj˚Rf —˚Yd-°-\Ùs.

 Sj-̊ R˚Vj ˘RÙh-P‹Pu A’ Ru EP˚X Eh-◊-\-UÙLf —⁄d-°d ˘LÙs-

°\’.


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E´¨Vp ̨  X

Ce-œ œZk-̊ R-L-fim ©\ E -̈́ -]e-L-fim Gu˘]u] ˘NVpLfidœ Gßo-

Æ˚]VÙt±]o?

$ —˚Y

$ ˘RÙ”Rp

$

$

E´-¨-]e-L-∞u Gßo-Æ-˚]d-œd LÙW-Q-UÙ] C’˙TÙu\ ®Lr-‹-L-˚[j Ái-”-

Rp G]d-·-\-XÙm.

—t-fll-◊-\j-ß-¤s[ Ái-”-Rp-L˚[ Uh-”UÙ Sm-UÙp ©¨j-R-±V ÿ•°\’?

T£, RÙLm ̇ TÙu\˚Y EP≠‡s∞p HtT”m Ái”RpLs ApXYÙ? C˚Rl

˙TÙu\ Ái”RpLfidœ AßL G”j’dLÙh”L˚[d Li”©•dL‹m.

Ái”RpL˚[ Htfld˘LÙsYRtœ EP≠p GqY˚LVÙ] A˚Ul◊ Es[’?

∏˙Z ̆ LÙ”dLlTh”s[ TPÆ[dLm (1.1) Etfl˙SÙd° ÿ•‹L˚[ E⁄YÙdL‹m.

Ái”RpL˚[ Htfld˘LÙsYRtœ Im◊XuL∞¤m EP≠u

©\ TœßL∞¤m R≤lThP ˘NpLs Es[]. Ht©˘Np

(Receptors) Gufl CkRf ̆ NpLs A±VlT”°u\]. C˚Y

Ái”RpL˚[ Htfld˘LÙiP ©u]o ˘TÙ⁄jRUÙ]

RLYpL˚[  E⁄YÙdœ°u\].

Ái”RpL˚[ Htfld˘LÙi” Ht©˘Np E⁄YÙdœm

˘NnßLs Í˚[˚Vf ˘Nu\˚PŸm ˘TÙ›’ ˘TÙ’YÙL

GßoÆ˚]VÙt\p ˘NVpTÙ”Ls S˚P˘Tfl°u\]. CkRf

˘NVpTÙ”L˚[d Lh”lT”jR‹m J⁄e°˚QdL‹m

˘NnY’ SWm◊UiPXUÙœm.

TPm (1.1) TœlTÙn‹ ˘Nn’ SWm◊ UiPXjßu ÿd°V

TœßL˚[d Li”©•dL‹m.

TPÆ[dLm1.1 Ái”RpL˚[ Htfld˘LÙsfim R≤lThP ˘NpLs

Í˚[

Ri”YPm

SWm◊Ls

TPm 1.1  SWm◊ UiPXm
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E´¨Vp ̨  X

˘Np EPp

TP-Æ-[d-Lm 1.2 SWm◊ ˘Np-≠u A˚Ul◊m ˙Y˚XŸm

˘NpøoUm

EhL⁄

SWm◊ ˘Np (Neuron)

SWm-◊-Ui-P-Xj-ßu A•l-T˚P AXœ SWm◊ ˘Np Ap-X’ ®Î-WÙu. ©\ ˘Np-L-˚[l ˙TÙufl SWm◊

˘Np-≠t-œm ˘Np-Nq-‹, ˚Nh˙PÙ-©-[Ù-Nm, Eh-L⁄ B°V˚Y Es-[-]. TP-Æ-[d-Lm (1. 2) I Et-fl-

˙SÙd° J⁄ SWm◊ ˘Np-≠u ÿd-°-V-UÙ] TœßLs, £\l©Vp◊Ls, ˙Y˚X GuT]Yt˚\

AhPY˚QlT”jß A±-Æ-Vp œ±l-˙Th-•p G›-R-‹m.

˘T⁄m-TÙ-XÙ] SWm◊ ˘Np-L-

∞u Bd-^Ù-u-Ls UV-≠u

Gu\ ˘LÙ›l◊ ®˚\kR J⁄

E˚\-VÙp ˘TÙß-Vl-Th-•-⁄d-°-

u\]. C’ UV-≠u E˚\

(Myelin sheath) G]lT”m. TPj-

˚R-Ÿm (1.1) Æ[d-Lj-˚R-Ÿm

œ±l-◊-L-∞u A•l-T-˚P-´p

Tœl-TÙn‹ ˘Nn’ UV-≠u

E˚\-́ u £\l©Vp◊-L˚[Ÿm,

ÿd°Vj’YjR‹m LiP±k’

œ±l◊L∞u A•lT˚P´p

œ±l◊ RVÙo ˘NnV‹m.

`Ùu ̆ Np- J∞˙LÙ˘Puh˙WÙ˚Nh

UV-≠u E˚\

Bd-̂ Ùu

TP-Æ-[d-Lm 1.3 UV-≠u E˚\ E⁄YÙdLm

`Ùu ˘Np-Ls

$ B d - ^ Ù - ˚ ] l
˘TÙßk’ LÙQl-
T”-°-\-’.

˘Puh-˚Wh
$ ˘Puh-WÙ-≤u °˚[-Ls.
$ A⁄-°-¤s[ ®ÎWÙ-≤-≠-

⁄k’ Ái-”-Rp-L˚[l
˘Tt-fld ˘LÙs-fim
Tœß.

˘Puh-WÙu
$ ˘Np EP-≠-p ø[m œ˚\kR C˚Z.
$ ˘Puh-̊ Wh-•-≠-⁄k’ ’•l-◊-L-̊ [f

˘Np EP-¤d-œd LPj-’-°-\-’.

£]Ùl-•d-˙SÙl
$ Bd-^Ù-˚]h-•u

÷≤l-T-œß.
$ SWm◊˘N¤j-ß˚Vf

—Wd-°-\-’.

Bd-^Ùu
$ ˘Np EP-≠-≠⁄k’ ◊\l-T-”m

ø[-UÙ] C˚Z.
$ ˘Np EP-≠-≠-⁄k’ ’•l-◊-

L˚[ ˘Y∞˙V LPjR ER-‹-
°-\’.

Bd-^Ù-˚]h
$ Bd-^Ù-≤u °˚[-Ls.
$ ’•l-◊-L˚[f £]Ùl-•d

˙SÙ©tœd  LPj-ß-Æ-”-°-
\’
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E´¨Vp ̨  X

J⁄ ·hPm Bd^Ù‡Ls ˙NokR˙R SWm◊.

AYt±¤s[ UV≠u E˚\ E⁄YÙdLlTh•⁄lT’

`Ùu ̆ NpL[ÙXÙœm. Í˚[´¤m Ri”YPjß¤m

UV≠u E˚\ J∞˙LÙ˘Puh˙WÙ˚Nh”Ls Gu\

R≤lThP ̆ NpL[Ùp E⁄YÙdLlTh”s[’. UV≠u

E˚\ T[T[lTÙ] ˘Yi˚U ®\ÿ˚PV’.

Í˚[´¤m Ri”YPjß¤m UV≠u E˚\VÙL

˘TÙßVlThP SWm◊ ̆ NpLs AßLUÙLd LÙQlT”m

Tœß ˚Yh˙UhPo(White matter) Guflm UV≠u

E˚\ CpXÙR SWm◊ ̆ Np TœßLs LÙQlT”m Tœß

°˙W˙UhPo (Grey matter) Guflm A±VlT”°u\].

Bd^Ù‡dœ FhPl˘TÙ⁄sLs Bd£_u

ÿR≠VYt˚\ ˘LÙ”lT’, Es’•l◊-L∞u

˙YLj˚R AßL¨lT’, ™uLÙlTÙLf ˘NVp-T”-

Y’, ̆ Y∞l◊\d LÙVeL∞≠⁄k’ Bd^Ù‡dœl

TÙ’LÙl◊  R⁄Y’ GuT˚Y UV≠u E˚\´u

ÿd°V ˙Y˚XL[Ùœm.

œ±l◊Ls

$ UV≠u E˚\´u E⁄YÙdLm

$ °˙W˙UhPo, ̊ Yh˙UhPo

$ UV≠u E˚\´u ˙Y˚XLs

J∞˙LÙ˘Puh˙WÙ˚Nh”Lfim
`Ùu ˘NpLfim

SWm◊ ˘NpLfidœl TÙ’LÙl◊

A∞lT˚Y˙V J∞˙LÙ̆ Puh ẆÙ̊ Nh”

Lfim `Ùu ˘NpLfim. Ko J∞˙LÙ

˘Puh˙WÙ˚Nh J˙W ˙SWjßp TX

Bd^Ù‡L˚[l ˘TÙßk˙RÙ J⁄

Bd^Ù≤u TX TœßL˚[l TXÿ˚\

˘TÙßk˙RÙ UV≠u E˚\ E⁄YÙdLl

T”°\’.

SWm◊ ˘NpL∞u Bd^ÙuL∞p

`Ùu ˘NpL[Ùp E⁄YÙdLlThP

UV≠u E˚\ LÙQlT”°\’. J⁄

`Ùu ̆ Np Bd^Ù˚] —t± Y˚[V-

UÙL A˚Uk’s[’.

’•l-◊-Ls E⁄-YÙR¤m

LPjRlT”R¤m

SWm◊ Ui-PX Lh-”l-T-”j--R-̊ X-Ÿm, J⁄e°˚Qj-R-̊ X-Ÿm ̆ NVp-

T-”j-’-Y’ SWm◊ Es’•l-◊-Ls YØ Bœm. SWm◊ ˘Np≠u

Es’•l◊Ls ˙RÙuflY’ GqYÙfl? SWm◊˘Np YØ-VÙL Es-

’•l-◊-Ls Gq-YÙfl LPk’ ̆ Np-°u-\]? ∏˙Z RWl-Th-”s[ TPe-

Ls (1.2 a, b, c) Gu-T]-Yt˚\j RL-Yp-Ls, œ±l-◊-L-∞u A•l-T-

˚P-´p Tœl-TÙn‹ ˘Nn’ ÿ•-Ætœ YW-‹m.

SWm◊ ˘Np≠u ©[ÙvUÙ Nq‹ ˘Y∞l◊\jßp ˙So

Ht\j˚RŸm Eh◊\jßp Gßo Ht\j˚RŸm ®˚X ®flj’°\’.

AV≤L∞u T°oR≠p Es[ ˙YflTÙ˙P CRtœd LÙWQm

(TPm 1.2 a).

TPm 1.2 a

TPm 1.2 c

TPm 1.2 b

Ái”Rp
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E´¨Vp ̨  X

ÁiPlT”m ˘TÙ›’ AkRl Tœß´p AV≤L∞u NU®˚X´p ˙YflTÙ”
E⁄YÙYR]Ùp ©[ÙvUÙ Nq-Æu Eh-◊-\j-ßp  ˙SoHt-\-ÿm, ˘Y∞l-◊-\j-ßp
G-ßo Ht-\-ÿm Ht-T-”-°-u\]. (TPm 1.2 b).  LQ-˙S-Wj-ßp Ht-ThP CkR Ht\
˙Yfl-TÙ-”-Ls EP-]-•-VÙL A⁄-°p Es[ Tœ-ß-˚Vj Ái-P-‹m, Al-T-œ-ß-´-
¤m A˙R ÿ˚\-´p UÙt-\e-Ls Ht-T-P-‹m LÙW-Q-UÙ-°u\]. Cf-˘N-Vp ˘RÙPo-
Y-Ru ÍXm ™u ’•l◊L[ÙLf ̆ NnßLs ̆ Np-°u-\] (TPm 1.2 c). SWm◊ ̆ NpLs
YØVÙLd LPjRlT”m ˘NnßL˙[ SWm◊ Es’•l◊Ls

œ±l-◊-Ls

 ©[ÙvUÙ Nq-Æu C⁄ ◊\j-ß-¤m Es[ Ht\eLs.

 ÁiPlT”m ̆ TÙ›’ Ht\eL∞p HtT”m UÙflRpLs.

 SWm◊ Es’•l◊Ls LPjRlT”Rp.

£]Ùlv

EQof£ ˘Np-L-∞p E⁄-YÙ-œm ˘Nn-ß-Ls Í˚[˚V A˚Pk-R-‹-Pu Í˚[

A˚Rl Tœl-TÙn‹ ̆ Nn’ ̆ TÙ⁄j-R-UÙ] Gßo-Æ-̊ ]d-LÙ] RL-Yp-L˚[j RW‹m

˘Nn-°-\-’. C’ S˚P˘T\ ̇ Yi-”-UÙ-]Ùp J⁄ SWm◊ ̆ Np-≠p E⁄-YÙ-œm ’•l-

◊-Ls ©\ SWm◊ ˘Np-L-fid-œm ˘RÙPo-◊-˚PV ©\ ˘Np-L-fid-œm UÙt-\lTP

˙Yi-”m. C’ Gq-YÙfl S˚P-˘T-fl-°-\’? ∏˙Z RWl-Th-”s[ TP-Æ-[d-Lj-˚R-

Ÿm Æ[d-Lj-˚R-Ÿm (1.4, 1.5) Tœl-TÙn‹ ˘Nn’ œ±l◊L∞u A•lT˚P´p

£flœ±l◊ RVÙo ˘NnV‹m.

£]Ùl-•d ˙SÙl

£]Ùl-•d C˚P-̆ Y∞

˘Puh-̊ Wh

SWm-◊ ̆ N¤jß

™u-’-•l◊ ™u-’-•l◊

TP-Æ-[d-Lm 1.4

£]Ùlv

CWi” SWm◊˘Np-L∞u C˚P´˙XÙ, SWm◊˘Np≠tœm R˚Nf˘Np≠tœm C˚P´˙XÙ Ap-
X’ SWm-◊˘Np≠tœm —Wl©˘Np≠tœm C˚P´˙XÙ ˘RÙPo-◊˘LÙs-fim Tœ-ß-̇ V £]Ùlv
(Synapse) G]l-T-”m. Bd^Ù≤≠⁄k’ ™u ’•l-◊-Ls £]Ùl-•d ˙SÙ˚T A˚PŸm˘TÙ›’
Aeœ £X ̇ Yßl˘TÙ⁄h˚[f —Wd°u\]. CkR ̇ Yßl˘TÙ⁄hLs SWm◊ ̆ N¤j-ß-Ls (Neuro

transmitters)G]l-T-”-°u\]. £]Ùl-•d C˚P-̆ Y-∞-́ p —Wd-Ll-ThP CkR SWm◊ ̆ N¤jß A⁄-°-
¤s[ ̆ Puh˚Wh˚Pj Ái-P-‹m ◊ßV -™u’•l-◊-L˚[ E⁄-YÙd-L-‹m ̆ Nn-°\-’. ANh-̊ Pp
˘LÙ∞u (Acetyl choline), ̇ PÙT-̊ Uu (Dopamine) GuT˚Y SWm◊ ̆ N¤j-ß-L-fidœ G”j-’d-LÙh-
”-Ls Bœm. Es’•l◊L∞u ˙YLm, ß˚N GuT]Yt˚\ J›eœT”j’Y˙R £]Ùl≥u
˙Y˚X Bœm.

£]Ùlv
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Bd-̂ Ùu

SWm◊

C˚Ql-◊j ß—
TPm 1.3 SWm-©u ˘Yh-”j-˙RÙt-\m

œ±l-◊-Ls

$ £]Ùlv A˚Ul◊.

$ £]Ùlv YØVÙL Es[ Es’•l◊L∞u LPjRp.

$ SWm◊ ˘N¤j-ß-´u ÿd-°-Vj-’-Ym.

$ Tp˙Yfl Y˚LVÙ] £]ÙlvLs.

TPÆ[dLm 1.5  TXÆR £]ÙlvLs

Es-’-•l-◊-L-∞u  ß˚N-˚Vl ˘TÙflj’ SWm◊ ˘Np-L˚[ EQof£ SWm◊˘Np- Guflm, Lh-P˚[

SWm◊˘Np- -Guflm ©¨d-L-XÙm. Í˚[d-œm Ri-”-Y-Pj-ßtœm Es-’-•l-◊-L-˚[d ˘LÙi” ˘Np-

°u\ SWm◊ ˘Np-Ls EQof£ SWm◊˘Np-Ls. Í˚[-´-≠-⁄k-’m Ri-”-Y-Pj-ß-≠-⁄k-’m Es-’-•l-

◊-L˚[l Tp-˙Yfl Efll-◊-L-fid-œd LPj-’-T˚Y Lh-P˚[ SWm◊˘Np-Ls.

Tp˙Yfl Y˚LVÙ] SWm◊ ˘NpLs

SWm-◊-Ls

Bd-^Ùu-L-∞u ( SWm-©-˚Z-Ls) ˘RÙœlTpXYÙ SWm-◊-

Ls. C˚Y C˚Ql-◊j ß—d-L-[Ùp ̆ TÙß-Vl-Th-•-⁄d-°u-

\] (TPm 1.3).

SWm◊Ls AYt±u ˙Y˚X-´u A•l-T -˚P-´p

ÍuflY˚LVÙL Y˚Ll-T-”j-Rl-Th-”s-[-]. Ah-P-Y˚Q

(1.1) I Tœl-TÙn‹ ̆ Nn’ œ±l◊ -RVÙo ̆ Nn’ A±-Æ-Vp

œ±l-̇ Th•p G›R‹m.

—Wl© ˘NpSWm◊ ̆ Np R˚N ̆ Np

SWm-◊-L-fim,  R≤j-Ru-˚U-L-fim ˙Y˚X

EQof£ SWm◊ ( EQof£ SWm◊
C˚Z-L-[Ùp E⁄-YÙ-]-’)

Lh-P˚[ SWm-◊ (Lh-P˚[ SWm◊
C˚Z-L-[Ùp E⁄-YÙ-]-’)

LXl◊ SWm◊ (EQof£ SWm◊-
C˚ZLs, Lh-P˚[ SWm◊ C˚Z-
Ls ˙Nok’ E⁄-YÙ-]-˚Y)

EP≠u Tp-˙Yfl Tœ-ß-L-∞-≠-⁄k’ ˘Nn-ß-L-˚[ Í˚[d-
œm Ri-”-Y-Pj-ßt-œm LPj-’-°-\-’.

Í˚[-́ -≠-⁄k-’m Ri-”-Y-Pj-ßp C⁄k-’m ̆ Nn-ß-L˚[ EP-
≠u Tp-˙Yfl Tœ-ß-L-fid-œd LPj-’-°-\’.

Í˚[, Ri-”-Y-Pj-ßtœf ˘Nn-ß-L-˚[-Ÿm Ae-°-⁄k’ ©\
Tœ-ß-L-fidœf ̆ Nn-ß-L˚[ ß⁄l© A‡l-T-‹m ̆ Nn-°-\’.

Ah-P-Y˚Q 1.1   SWm-◊-L-fim AYt-±u ˙Y˚X-L-fim



13

E´¨Vp ̨  X

TPm 1.4

˘U≤gNv

Ui P̊̇ VÙ”

˘U≤gNv

A”dœLs

SWm◊ UiPXm

S”SWm◊ UiPXm ..........................

Í˚[ ................ ................ Ri”YP SWm◊Ls

SWm◊ Ui-P-Xm

SWm◊ UiPXjßtœ S”SWm◊ UiPXm, ̆ Y∞l◊\ SWm◊ UiPXm G] CWi”

TœßLs Es[]. TPÆ[dLj˚Rl (1.6) TœlTÙn‹ ̆ Nn’ J›œTPj˚Rl Èojß

˘NnV‹m.

Í˚[

SWm◊ UiPXjßu ˚UVlTœß˙V

Í˚[. Í˚[-´u TÙ’-LÙl◊ Gq-YÙfl

A˚Uk-’s-[’ Gu--T˚Rl TPm (1.4), RL-

Yp-Ls, œ±l-◊-L-∞u A•l-T-˚P-´p

Tœl-TÙn‹ ˘Nn’ A±-Æ-Vp œ±l-˙Th-

•p G›-R-‹m.

L•-]-UÙ] Ui-̊ P-̇ VÙh-•t-œs (LTÙ-Xm) Í˚[ TÙ’-LÙd-Ll-Th-”s[-’.

Í˚[-̊ Vl ̆ TÙßk’ LÙQl-T-”m Íu-\-”dœ Nq‹ ̆ U≤g-Nv (Meninges)

Bœm. ̆ U≤g-N≥u Eh◊\f Nq-‹-L-fid-°-˚P-´-¤m, Í˚[-´u A˚\-L-∞-

¤m ˘N¨-l-˙WÙv˚T]p ßW-Ym (Cerebrospinal fluid)  ®˚\k-’s-[-’. CWj-Rj-ß-

TPÆ[dLm 1.6

      S”SWm◊ UiPXm          ˘Y∞l◊\ SWm◊UiPXm

Ri”YPm

Í˚[SWm◊Ls

(12 ˙_Ù•)

Ri”YP SWm◊Ls

(31 ˙_Ù•)

Í˚[
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≠-⁄k’ E⁄-YÙ-œm ̆ N¨l˙WÙv-̊ T-]p ßW-Ym ¡i-”m CWj-Rj-ßtœ E±g£ G”d-Ll-T-”-°-\-’. Í˚[-

´u ß—d-L-fidœ Fh-Pf Nj-’d-Ls, Bd-£-_u CYt˚\ A∞l-T’, Ui-˚P-˙VÙh-•-‡s˙[ A›j-

Rj˚R J›e-œ-T-”j-’-Y-’, Í˚[˚V ˘Y∞d-LÙ-Ve-L-∞-≠-⁄k’ TÙ’-LÙl-T’ ÿR-≠V ˙Y˚X-L˚[f

˘N¨-l--˙WÙv-˚T-]p ßW-Ym ˘Nn-°\’.

œ±l-◊-Ls

$ Í˚[-́ u TÙ’-LÙl◊.

$ Í˚[-́ u EQ-Óh-Pm.

E´oÆ-˚]-L˚[d Lh”l-T-”j-’-Y-’m J⁄e-°-˚Qd-L-‹m ˘Nn-Y’ Í˚[-´u

Tp-˙Yfl Tœ-ß-Ls Bœm. Í˚[´u A˚Ul˚T Æ[d-œm TP Æ[d-Lm (1.7)

Il Tœl-TÙn‹ ̆ Nn’ Jq-̆ YÙ⁄ Tœ-ß-́ -‡-̊ P-V-‹m R≤f-£-\l-̊ T-Ÿm ̇ Y˚X-

L-˚[-Ÿm LiP±k’ Th•V≠P‹m

TP-Æ-[d-Lm 1.3  Í˚[-´u A˚Ul-◊m ˙Y˚X-L-fim

RXÙ-Uv(Thalamus)

 ˘T⁄-Í-̊ [d-œd ∏˙Z LÙQl-T-”-
°\’.

 ˘T⁄-Í-̊ [d-œm ̆ T⁄-Í-̊ [-́ -≠-⁄k-
’ Y⁄m SWm◊ Es-’-•l-◊-L-∞u ̈ ˙X
v˙P-̀ u BLf ˘NVp-T-”-°-\-’.

 EP-≠u Tp-˙Yfl Tœ-ß-L-∞p
C⁄k’ Y⁄m Es-’-•l-◊-L˚[
Bn‹ ̆ Nn’ ÿd-°-V-UÙ-]-Yt˚\l
˘T⁄-Í-̊ [dœ A‡l-◊-°-\’.

˚al-̇ TÙ-RXÙUv(Hypothalamus)

  RXÙ-U-≥u ∏˙Z LÙQl-T-”m Tœß.

 EP-≠u Eh-◊-\f NU-®-̊ X˚Vl ˙T‘-Y-ßp
ÿd-°V TeœY°d°\’.

£fl-Í˚[ (Cerebellum)

 Í˚[-´u CWi-PÙ-Y’ ˘T¨V Tœß
 ˘T⁄-Í-˚[-´u ©u-]Ùp ∏r-T-œ-ß-´p C⁄

Tœ-ß-L-[ÙLd LÙQl-T-”-°-\-’.
 —⁄d-Le-L-fim LÙp-YÙn-L-fim Es[].
 R˚Nf ˘NVp-L˚[ J⁄e-°-˚Qj’ EPp-N-U-

®-˚X˚Vl ˙T‘-°-\-’.

 ÿœ-[m (Medulla oblongata)

 ˘T⁄-Í-˚[dœd ∏˙Z £fl-Í-˚[-˙VÙ”
˙Nok’ Ri-”-Y•Yj-ßp LÙQl-T-”m Tœß.

 CR-Vj-’-•l-◊, —YÙ-£j-Rp ÿR-≠V Cf-̊ Ndœ
Al-TÙt-ThP ˘NVp-L-˚[d Lh-”l-T-”j-’-°-
\’.

˘T⁄-Í˚[(Cerebrum)

 Í˚[-´u ™Ll-˘T-¨V Tœß.
 HWÙ-[UÙ] —⁄dLe-L-fim U•l-◊-L-fim LÙQl-

T-”-°-u\].
 ˘Y∞l◊\jß¤s[ NÙmTp ®\lTœß˚V

LÙo˘Pdv Guflm ˘Yi˚U ®\UÙ]
EsTœß˚V ˘U”pXÙ Guflm ·flYo.

 £k-R-˚], A±-‹, ®˚]-‹, Lt-T˚] B°-V-
Yt±u ˚UVm.

 ◊Xu EQo‹L˚[ HtT”j’°\’.
 Cf˚Ndœ EhThP ̆ NVpL˚[ Lh”lT”j’°\’.
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Í˚[´u ÿd°Vj’Ym ◊¨kRRpXYÙ? C⁄ NdLW
YÙL]jßp TVQm ˘NnŸm˘TÙ›’ R˚XdLYNm
A¶YRu ÿd°Vj’Yj˚Rd LXk’˚WVÙP‹m.

Ri-”-Y-Pm

ÿœ-[j-˚Rj ˘RÙPok’ LÙQlT”m Tœß Ri-”-Y-Pm. TPj-˚R-

Ÿm (1.8) RL-Yp-L-̊ [-Ÿm œ±l-◊-L-∞u A•l-T-̊ P-́ p Tœl-TÙn‹

˘Nn’ œ±l◊ RVÙo ˘NnV‹m

Ri-”-Y-Pm ÿ’-̆ L-¤m-©t-œs TÙ’-LÙd-Ll-Th-”s-[’. Í˚[˚Vl

˙TÙufl Ri-”-Y-P-ÿm ̆ U≤g-Nv TP-Xj-RÙp ̆ TÙß-Vl-Th-•-⁄d-

°-\-’.  Ri-”-Y-Pj-ßu S”-Æ-¤s[ ˘Nuh-Wp L]Ùp Gu\ œZÙ-

´-¤m ˘N¨l˙WÙv˚T-]p  ßW-Ym LÙQl-T-”-°-\-’.

Ri-”-Y-Pj-ßu ̆ Y∞l-◊-\j-ßp ̊ Yh--̇ UhP-⁄m Eh-T-œ-ß-́ p °˙W-

˙Uh-P-⁄m LÙQl-T-”-°-u\].

ÿ’-̆ L-¤m-©u Es˙[

Ri-”-Y-Pm-

©\kR œZk-˚R-´u Ri-”-Y-Pm
ÿ’˘L¤m-©u ∏rl-T-œß Y˚W
øi” LÙQl-T-”m. B]Ùp ̆ T¨-
V-Yo-L-∞p ÿ’˘L¤m-©u S”l-T-
œß Y˚W Uh-”˙U LÙQl-T-”m.
LÙW-Qm ÿ’-̆ L-¤m◊ Y[o-Y-̊ Rl
˙TÙufl Ri-”-Y-Pm Y[o-Y-
ßp˚X.

Ri-”-Y-Pjß≠⁄k’ 31 ̇ _Ù• Ri-”-YP SWm-◊-Ls EP-≠u Tp-˙Yfl Tœ-ß-L-fi-dœ ̆ Np°u\]. Jq-

˘YÙ⁄ Ri”Y-P- SWm-◊m ̇ PÙo-NpÏh, ̆ Yuh-Wp Ïh Gu\ °˚[-Ls ÍXm Ri-”-Y-Pj-’-Pu C˚Qd-

l-Th”s[].   EQof£ Es’•l-◊-Ls ˙PÙo-Np Ïh YØ-VÙ-Lj Ri-”-Y-Pj-ßt-œs ÷˚Z-°-\-’. Lh-

P˚[ Es-’-•l-◊-Ls Ri-”-Y-Pj-ß-≠-⁄k’ ˘Y∞˙V ˘Np-Y’ ˘Yuh-Wp Ïh YØ Bœm. EP-≠u

Tp-˙Yfl Tœ-ß-L∞-≠-⁄k’ Y⁄m Es-’-•l-◊-L˚[ Í˚[dœ A‡l-◊-Y’ Ri-”-Y-P-m YØVÙ-œm.

SPj-Rp, K”-Rp ˙TÙu\ ˘NVp-L-∞p AßL ˙YLj-ß¤s[ ˘RÙPoA˚NY‹L˚[ J⁄e-°-˚Ql-

T’m Ri-”-Y-Pm Bœm.

œ±l-◊-Ls

 Ri-”-Y-Pjßp TÙ’LÙl◊.

 Ri”YP SWm◊L∞u E⁄YÙdLm.

 Ri-”-Y-Pj-ßu ÿd-°V ˙Y˚X-Ls.

˙PÙo-Np Ïh

˘Yuh-Wp Ïh

TPm 1.6 Ri-”-Y-Pj-ßu ˘Yh-”j-˙RÙt-\m

˘Nuh-Wp L]Ùp

° Ẇ̇ UhPo

˚Yh-̇ Uh-Po
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TPeLs (1.5) TÙoj-æo-Ls Ap-XYÙ?

Cj-R-̊ LV Gßo-Æ-̊ ]-L∞u £\l©-

Vp◊Ls Gu]?∏˙Z ˘LÙ”dLl-

Th”s[ RLYpL˚[l TœlTÙn‹

˘Nn’ £\l©Vp◊L˚[d œ±dL‹m.

Cf-˚Ndœ Al-TÙt-ThP Ái-”-R-¤d-˙LtT æº-˘Wufl S˚P-˘T-flm Gßo-Æ-˚]-

L˙[ A≤f˚Nf˘NVp-Ls G]lT”m (Reflex actions) CkR Gßo Æ˚]Ls

SÙm A±VÙU˙X˙V S˚P˘Tfl°u\]. SU’ EP≠p A≤f˚Nf˘NV-p

GqÆRjßp S˚P˘Tfl°\’? ∏˙Z RWl-Th-”s[ TP-Æ-[d-Lj-˚R-Ÿm (1.4) RL-

Yp-L-˚[-Ÿm Tœl-TÙn‹ ˘Nn’ J›-œ-T-Pj˚R ®Wl-T-‹m.

TPm 1.5 Tp˙Yfl GßoÆ˚]Ls

Cu-Po ®Î-WÙu

EQof£ SWm-˚T-Ÿm Lh-P˚[ SWm-˚T-Ÿm
C˚Qd-œm SWm◊˘Np. EQof£ ’•l-◊-L-
∞u ˙YLj-ßtœ HtT Gßo-Æ-˚]f ˘NVp-
L˚[ Ht-T-”j-’-°-\-’.

EQof£ SWm◊

Es-’-•l-◊-L˚[j
Ri”YPjßtœd
˘LÙi” ˘Np
°\’.

Ht© ˘Np

Es-’-•l-◊-L˚[
E⁄-YÙd-œ-°-\’.

˘RÙPo◊˚PV
R˚N

R˚NL∞u ˘NV

XÙp ˚L˚Vl

©u C›d°˙\Ùm.
TP-Æ-[d-Lm 1.4

A≤f-˚Nf˘NV-≠p Es-’-•l-◊-Ls LPk’ ˘Np-¤m TÙ˚R

Ái”Rp

Lh-P˚[ SWm◊
Ri”YPjß≠⁄k’
L h - P - ˚ [ - L ˚ [
A˙RÙ” ˘RÙPo-
◊˚PV R˚Nl-
Tœßdœd ̆ LÙi”
˘Np-°-\’.
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Ái”Rp

U’TÙ]ÿm A≤f˚N ̆ NV¤m
U’TÙ]m Í˚[´p Es[ LÙUÙ A™˙]Ù
©Îh¨d A™Xm (GABA)Gu\ SWm◊ ̆ N¤jß
´u ˘NVpTÙ”L˚[j ’¨RlT”j’°\’.
Í˚[´u ˘NVpTÙ”L˚[ UkR ®˚XVÙdœ
°u\ CkR SWm◊ ˘N¤jß´u EVokR A[‹
A≤f˚N ˘NV˚X UkR ®˚X BdL‹m

˘TÙ⁄jRUÙ] æoUÙ]j˚Rl
˘TÙ⁄jRUÙ] ˙SWjßp G”l-
TRtœm R˚PVÙL A˚U°\’.

ÆTjßtœs[Ù]YoL˚[ EP]•VÙL AYoL∞u ˚LL˚[˙VÙ
LÙpL˚[˙VÙ ©•j’ ÁdœY’ £\kRRÙ? LÙVU˚PkRYoL˚[d
LÙlTÙtflTYoLs Ri”YPj’Pu ̆ RÙPo◊˚PV Gu˘]u] Æ`Ve
L˚[d LY]jßp ˘LÙs[ ˙Yi”m? LXk’˚WVÙP‹m.

A≤f-̊ Nf˘NV-≠p Es-’-•l-◊-Ls LPk’ ̆ Np-¤m

TÙ˚R ¨l-[dv Bod (Reflex arc) G]lT”m.

œ±lTÙL Ri”YP˙U ¨l[dv BWd°u

˘NVpTÙh•-u ˚UVUÙL ßLr°\’. CjR˚LV

¨l[d—L˚[ Ri”YP A≤f˚N ˘NVpLs

(v˚T]p ¨l[—Ls).

GpXÙ A≤f-̊ Nf ˘NVp-L-fim Ri-”-Y-Pj-RÙp

Lh-”l-T-”j-Rl-T-”-Y-ßp-˚X. Li-¶p æÆW

J∞T”m˘TÙ›˙RÙ Ap-X’ Li-¶tœ ˙SWÙL

HRÙ-Y’ ˘TÙ⁄s  Y⁄m ˘TÙ›˙RÙ SÙm Li-£-

™h-”-°-̇ \Ùm Ap-XYÙ? C’-‹m J⁄ A≤f-̊ Nf

˘NV˙X. ˘T⁄-Í˚[ Lh-”l-T-”j-’m Cf-̆ N-Vp

˘T⁄-Í˚[ A≤f-˚Nf ˘NVp G]l-T-”m

(Cerebral reflex).

Ru≤VdL SWm◊UiPXm

Ee-Ls YÙrd-˚L-´p æº-˘Wufl TV˙UÙ, ’u-T˙UÙ Ht-ThP HWÙ[UÙ] A‡-T-

Ye-Ls SPkß-⁄d-œm. AYt±p £X-Yt-˚\d œ±-l©-P‹m.

 æ•-˘Wufl TÙm-˚Td LÙi-T-’.





Cj-R-˚LV ˘S⁄d-L-•-VÙ] ®˚X-´p EP-≠p Ht-T-”m UÙt-\e-Ls G˚Y?

Th•V≠P‹m

 C⁄RVj ’•l◊ AßL¨d°\’.



 N
T

-5
2

9
-3

-B
IO

L
O

G
Y

-1
0

-T
-V

O
L

.1
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CkR UÙt\eLs NÙRÙWQ ®˚Xdœj ß⁄mT ˙Yi”m ApXYÙ?

LXk’˚WVÙP‹m. A±-Ætœ Al-TÙt-Th” SPd-œm Cj-R-˚LV ˘NVp-L-˚[d

Lh-”l-T-”j-’-Y’ ˘Y∞l-◊\ SWm◊ Ui-P-Xj-ßu Tœ-ß-VÙ-°V Ru-≤-VdL SWm◊

Ui-P-XUÙœm. £mT˘Rh•d UiPXÿm TÙWÙ£mT˘Rh•d UiPXÿm

˙NokR˙R Ru≤VdL SWm◊ UiPXm. ˘S⁄d-L• ®˚X-´p £m-T-˘R-•d, TÙW

£m-T-̆ Rh-•d Ui-P-Xe-Ls C˚Qk’ Gq-YÙfl ̆ NVp-T-”-°u-\] Gu-T-̊ Rl TP-

Æ-[d-Lm (1.10) u  ER-Æ-Ÿ-Pu Tœl-TÙn‹ ̆ Nn’ Ah-P-Y˚Q (1.2) ̊ V ®Wl-T-‹m.

£m-T-̆ Rh-•d Ui-P-Xm TÙWÙ£m-T-̆ Rh-•d Ui-P-Xm

TP-Æ-[d-Lm 1.10 Ru≤VdL SWm◊ UiPXm

£m-T-̆ Rh-•d Ui-P-Xm TÙWÙ£m-T-̆ Rh-•d Ui-P-Xm

Li-U¶
Æ -̈Y-̊ P-°-\’

E™r-øo Et-Tjß
œ˚\-°-\’

—YÙ-Nd œZÙn
Æ -̈Y-̊ P-°-\’

CR-Vj-’-•l◊
AßL¨d-°-\’

Y´t-\-̊ \f ̆ NVp-Ls
UkR ®˚X-VÙ-°u-\]

°˚[d-̇ LÙ-_˚]
œfid-̇ LÙ-̂ ÙL

UÙt-fl-°-\’

œP-≠p ̆ T¨v-PÙp-
£v Uk-R-®-̊ X-VÙ°-\’

£fl-øol˚T
—⁄e-œ-°-\’aÙo-̇ UÙu

Et-Tjß
·”-°-\’

Li-U¶ —⁄e-œ-°-\’

E™r-øo Et-Tjß
·”-°-\’

—YÙ-Nd œZÙn
—⁄e-œ-°-\’

CR-Vj-’-•l◊  NÙRÙ-W-Q-
®-̊ X˚V A˚P-°-\’

Y´t-\-̊ \f ̆ NVp-Ls
NÙRÙ-WQ ®˚X˚V
A˚P-°-u\].

œfid-̇ LÙ-̊ ^ °˚[d-
˙LÙ-_-]ÙL UÙt-fl-°-\’

œP-≠p ̆ T¨v-PÙp-£v
NÙRÙ-WQ ®˚X˚V
A˚P-°-\’

£fl-øol˚T  NÙRÙ-WQ
®˚X˚V  A˚P-°-\’

aÙo-̇ UÙu
Et-Tjß

œ˚\-°-\’
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SWm◊ UiPXÿm œ˚\TÙ”Lfim

EP-≠u N -̈VÙ] ̆ NVp-TÙh-•t-œ A•l-T˚P B˙WÙd-°-V-UÙ]’ SWm◊ Ui-P-Xm Bœm. SWm◊ Ui-

P-Xj-ßtœ Ht-T-”m £fl ˙LÙ[Ù-fl-Ls ·P EPp B˙WÙd°VRj˚Rl TÙßd-œm SWm◊ UiPXj˚Rl

TÙßdœm A±kR ˙SÙnL˚[l Th•V≠P‹m..

$ ˘Y± SÙndL• $

$

∏˙Z RWl-Th-”s[ Ah-P-Y-̊ Q(1.3) I Tœl-TÙn‹ ̆ Nn-’m AßL RL-Yp-L˚[f

˙NL-¨j’m SWm◊ Ui-P-Xj-˚Rl TÙßd-œm ˙SÙn-L-˚[l Tt-±V J⁄ L⁄j-R-We-

Lm Yœl-T-˚\-´p Ht-TÙ” ˘Nn-V-‹m.

Ah-P-Y˚Q 1.2 £mT˘Rh•d ˛ TÙWÙ£mT˘Rh•d UiPXjßu ˘NVpTÙ”Ls

A±-œ±˙SÙn LÙW-Qm

®˚]-YÙt-\p ÿ›-Y-’m CZdLlT”°-\-’. Si-
To-L-̊ [-Ÿm, E\-Æ-]o-L-̊ [-Ÿm ©¨j-R-±V ÿ•-
Y-ßp-˚X. Au-\ÙP ˘NVp-L˚[d·P N¨-YW
˘NnV ÿ•-VÙ-Up ˙TÙ°-\-’.

EPp- N-U-®˚X CZj-Rp, R˚Nf ˘NVp-L-∞u
J›e-Lt\ A˚N-‹-Ls, EPp-S-”d-Lm, YÙ´-
≠-⁄k’ E™røo J›-œ-Rp.

A•d-L• Ht-T-”m Lh-”l-TÙ-Pt\ R˚N —⁄e-
œ-Rp ÍXm Ei-PÙ-œm Y≠l◊, YÙ´p
C⁄k’ ÷˚W-Ÿm T˚R-Ÿm Y⁄-Rp, Tt-L-˚[d
L•j-Rp, ˘RÙPok’ —V-®-˚]˚Y CZj-Rp
˙TÙu-\˚Y.

Ap-£-˙Uov

TÙod-°u-Nuv

˙SÙn

LÙd-LÙn

Y≠l◊

Í˚[-´u SWm-◊j ß—d-L-∞p
L˚W-VÙR J⁄ Y˚Ll-◊-W-Rm

T•-°-\-’. ®Î-WÙu-Ls
AØ-°u-\].

Í˚[-́ -¤s[ £X œ±l-©hP
LÙe-∞-VÙd-L-∞u AØ-‹,

Í˚[-́ p ˙PÙT-̊ Uu Gu\
SWm-◊f ˘N¤j-ß-́ u Et-Tjß

œ˚\-°-\’.

Í˚[-´p ˘RÙPof-£-VÙL
J›e-Lt\ ™u-˙]ÙhPm E⁄-

YÙ-°-\’.

Ah-P-Y˚Q 1.3 SWm-◊-Ui-P-Xj˚Rl TÙßd-œm £X ˙SÙn-Ls

Efll◊/Tœß       £m-T--̆ Rh-•d UiP--Xjßu  TÙWÙ£m-T--̆ Rh-•d UiP^jßu
˘NVvTÙ”  ̆ NVpTÙ”

Li

E™r-øo—Wl©

÷˚W-¬-Wp

C⁄R-Vm

C˚Wl˚T

Lp-ƒ-Wp

œPp

£fl-øol˚T
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Cj-R-̊ LV ˙SÙVÙ-∞-L-fi-Pu Sm A‘-œ-ÿ˚\ Gq-Æ-Rm A˚UV ˙Yi-”m. LXk-’-

˚W-VÙ-”-P‹m.

Tp˙Yfl Ái-”-Rp-L-fidœ HtT Gßo-Æ-̊ ]f ˘NVp-L-̊ [f ˘NnV SUdœ ER-‹-

Y’ SWm◊ Ui-P-X-UÙ-œm. CkR Efll◊ UiPXeL∞u SX˚]l TÙ’LÙlTßp SÙm

R≤l-ThP LY-]m ˘N¤-jR ˙Yi-”m ApXYÙ?

Es’•l◊L˚[l ̆ Ttfld˘LÙsfim Ht© ̆ NpL˙[ SWm◊ UiPXjßu ̆ NVpTÙ”

Lfidœj Ái”RpLs B°u\]. CjR˚LV Ht©L˚[l Tt±Ÿm A˚Y

Teœ˘Tflm Efll◊Ls œ±j’m A±Rp ™L‹m ÆVl◊s[RÙL A˚UŸm.

1. EPp-N-U-®-˚X˙TQ ER-‹m Í˚[-´u Tœß

a) ˘T⁄-Í˚[ b) £fl-Í˚[

c) ÿœ-[m d) RXÙ-Uv

2. ˘NÙp C˚Q-L-˚[d Li-”-©-•j’ ®Wl-◊L.

Í˚[´p J›eLt\ ™u˙]ÙhPm : LÙdLÙn Y≠l◊

˙PÙT˚Uu EtTjßdœ˚\‹ : ..................

3. ∏˙Z RWl-Th-”s[ „r-®-˚X-L˚[l Tœl-TÙn‹ ˘Nn’ Æ]Ùd-L-fidœ

Æ˚P-V-∞d-L-‹m.

 LÙ≠p ÿs œj-’-Y’.

 LÙ˚Xl ©u-]Ùp C›l-T’.

 LÙ≠-≠-⁄k’ ̆ U’-YÙL ÿs˚[ ALt-fl-Y’.

a) Ái-”-Rp-Ls, Gßo-Æ-˚]-Ls G˚Y?

b) LÙ˚X C›j-R’ Y≠ Ht-ThP ©u-]WÙ? Ceœ S˚P˘Tt\

A≤f˚N ˘NVp G’? Es-’-•l-◊-Ls LPk’ ˘Nu\ Tœ-ß-L˚[

EhT”jß TP Æ[d-Lm RVÙ-¨d-L-‹m.

 ˘TÙ⁄j-R-UÙ] TV-]t\ ̆ TÙ⁄h-L-̊ [l TVu-T-”jß U≤R Í˚[-́ u UÙß-

¨˚V E⁄-YÙd° Yœl-T-˚\-´p LÙh-£dœ ˚Yd-L-‹m.

 SWm◊UiPXj˚Rl TÙßd-œm ˙SÙn-L-˚[l Tt± Aß-Lj RL-Yp-L-˚[f

˙NL-¨j’ J⁄ Lh-”˚W RVÙ-¨d-L-‹m.



®XS”dLjßp LÙQÙUp ̇ TÙ]YoL˚[d

LÙlTÙt±]o

LÙhUi”: ˙STÙs UÙ®Xjßu R˚XSLWUÙ]
LÙhUi”Æu °Zdœl Tœß´p HtThP
®XS”dLj˚Rj ˘RÙPok’ Lh•Pjßu
C•TÙ”L∞p ALlThPYoL˚[d LÙlTÙt±]o.
˘T⁄ U˚ZVÙ¤m ̆ Y∞fNm œ˚\YÙ¤m ¡h◊l
T¶Ls L”˚UVÙLl TÙßdLlThP]. £\l◊l
T´t£ ̆ Tt\ SÙnLs ÆTjßtœs[Ù]YoL˚[
Æ˚WYÙLd Li”©•dL‹m E´˚Wl
TÙ’LÙdL‹m ¡h◊l T˚P´]⁄dœ

Efl’˚QVÙL A˚UkR]

Tjß¨˚Lf ˘Nnß˚Vd LY≤jæoLs ApXYÙ?

CjR˚LV „r®˚X´p ÆTjßtœs[Ù]YoL˚[d Li”©•lTRtLÙ] ß\u

U≤R˚WÆP SÙnLfidœ E⁄YÙ]Ru LÙWQm Gu]? LXk’˚WVÙP‹m.

Im◊XuL∞¤s[ Ht©˘NpL∞u Gi¶d˚L Jq˘YÙ⁄ E´¨]jßtœm

˙YflTh•⁄dœm. U≤R≤u Íd°¤s[ UQ Ht© ˘NpL˚[

TWl©˚YlTRtœ J⁄ RTÙp R˚X´u ˙UtTWl◊ ˙TÙ’UÙ]Ùp J⁄ SÙ´u

UQHt© ˘NpL˚[ J›eœT”jR J⁄ ˚Lœh˚P ˙Yi•Y⁄m.

Ht©˘NpL∞u Gi¶d˚L Efll◊L∞u ß\≤p RÙdLm ˘N¤jßV’ G]l

◊¨kR’ ApXYÙ? Es’•l◊L˚[ Htfld˘LÙs[ SU’ Im◊XuL∞p ˙Yfl

Ht©Ls Es[].

Im◊XuL˚[Ÿm AYt±u Ht©L˚[Ÿm EhT”jß ˘LÙ”dLlTh”s[

AhPY˚Q˚V Æ¨‹T”jR‹m.
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AhPY˚Q 2.1  Im◊XuLfim Ht©Lfim

$ Li

$ LÙ’

$ SÙdœ

$ ˙RÙp

$ Ídœ UQ Ht© UQm

Im◊Xu Ht© Ái”Rp

Li
◊X‡Qo‹Ls E⁄YÙdLlT”Yßp Í˚[dœ ERYd·•V ÿd°V Efll◊ Li. LiLs

GqYÙ˘\pXÙm TÙ’LÙdLlT”°u\]? LXk’˚WVÙ• Æ”ThP TœßL˚[l Èojß ˘NnV‹m.

 Li-œ-Ø-Ls : Ui-˚P-˙VÙh-•-¤s[ œØ-Ls

 ˘Y∞l-◊\ Li-R-˚N-Ls : LiœØ-L∞‡s Li-L˚[ Efl-ß-VÙL ®˚X-˘T-\f ˘Nn-°-\-’.

 Li-◊-⁄-Ym : ....................................

 Li-C˚U ˙WÙUe-Ls : ....................................

 Li-C-˚U-Ls : ....................................

 Li-_e-•YÙ : Y›-Y-›l-TÙ] ßW-Yj˚R Et-Tjß ˘Nn’ Li-̇ LÙ-[jßu
ÿuTœß˚V EXok’ ˙TÙLÙ-Up TÙ’-LÙd-°-\-’.

 Li-Ωo : Li¶u -ÿuTœ-ß˚Vf —j-Rl-T-”j-R-‹m DW-UÙ-L-‹m ̊ Yj-ß⁄dL
ER-‹-°-\-’. Li-Ω-̈ p APe-°-Ÿs[ ˚X˙NÙ-̊ Nm (Lysozyme)

Gu\ A‘-SÙ-£≤ ˙SÙV-‘d-L˚[ AØd-°-\’.

Li-¶u A˚Ul◊ LÙh-£˚V A±-Y-Rtœ GkR A[‹dœl ˘TÙ⁄jRÿ˚PV’? TPm (2.1) Utflm
TP-Æ-[d-Lm (2.1) Et-fl-˙SÙd-L-‹m. œ±l-◊-L-∞u A•l-T-˚P-´p LXk-’-˚W-VÙ• ÿ•-‹-L˚[ A±-Æ-

Vp œ±l-˙Th-•p G›-R-‹m.

Ug-Ns-◊s∞

œ⁄h-”l-◊s∞

Li-U¶

I¨v

LÙo-¶VÙ

ÆØ ̆ Yi-T-P-Xm

ÆØ-V-•d L⁄m-T-P-Xm

ÆØj-ß˚W

TPm 2.1 Li-¶u A˚Ul◊

Li-_e-•YÙ

˘Xuv

TÙo˚Y SWm◊
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ÆØ ˘Yi-T-P-Xj-ßp LÙo-
¶VÙ-˚Yj RÆW ©\
TÙLe-L˚[l ˘TÙßk’
TÙ’-LÙd-œm TPXm.

Li-_e-•YÙ
(Conjunctiva)

ÆØ ̆ Yi-T-P-Xj-ßu ÿu-
T-œ-ß-́ p Ekß ®t-œm J∞-
L-Pj-’m Tœß. J∞d-L-ßo-
L˚[d Li-¶t-œs LPjß
Æ”-°-\-’.

LÙo-¶VÙ
(Cornea)

LÙo-¶-VÙ-Æu ©u-T-œ-ß-
´p LÙQl-T-”m ÆØ-V-•d
L⁄m-T -P -Xj -ßu Tœ-ß.
˘UXÙ-≤u Gu\ ®\™
C⁄iP ®\j-˚Rj R⁄-°-
\’.

I -̈≥u S”l-T-œ-ß-́ -¤s[
’˚[. J∞-´u æÆ-Wj-
ßtœ HtT CRu A[‹
J›e-œ-T-”j-Rl-T”--°-\-’.

LiU¶
(Pupil)

¡s Ru-˚U-Ÿ-˚PV J∞-L-
Pj-’m œÆ-˘Xuv, R˚N
SÙi-Ls ÍXm ∫≠-V±
R˚N-L-fi-Pu C˚Qd-Ll-
Th” Es-[-’.

˘Xuv
(Lens)

˘Xu-̊ Nf —t-±-Ÿs[ Yh-P--
Y-•Yjß¤s[ R˚N-Ls.
C˚Y —⁄e-L-‹m Æ -̈V-‹m
˘Nn-Y-Ru LÙW-Q-UÙL ̆ Xu-
£u Y˚[-‹j Ru˚U
J›e-œ-T-”j-Rl-T-”-°-\-’.

∫≠-V± R˚N-Ls
(Ciliary muscles)

ÆØj-ß -˚W -´p J∞
EQof£ ˘Np-Ls-A-ß-L-UÙ-
Ld LÙQl-T-”m Tœ-ß. Cl-
T-œ-ß-´p ©m-Tm ˘R∞-YÙ-
Lj ̆ R -̈Ÿm.

ÆØj-ß-˚W-´p TÙo˚Y
SWm◊ ◊\l-T-”m CPm.
Ceœ J∞ EQof£ ˘Np-
Ls Cp-XÙRRÙp TÙo˚Y
EQoYßp˚X.

œ⁄h-”l ◊s∞
(Blind spot)

J∞ EQof£ ˘Np-L-∞p
C⁄k’ Es-’-•l-◊-L˚[
Í˚[-́ u TÙo˚Y ̊ UVj-
ßtœ G”j-’f ̆ Np°\’.

TÙo˚Y SWm◊
(Optic nerve)

Ug-Ns ◊s∞
(Yellow spot)

I¨v
(Iris)

TPÆ[d-Lm 2.1 Li ˛ Tœ-ß-L-fim ˙Y˚X-L-fim

Li¶¤s[ A”dœLs

ÆØj-ß˚W
(Retina)

J∞ EQof£ ̆ Np-Ls LÙQl-T-”m
Eh-◊\ A”dœ

Li-¶tœ Eflß A∞d-œm ̆ Yi˚U
®\ÿ˚PV ̆ Y∞l-◊\ A”d-œ.

C˚Ql-◊j ß—d-L-[Ùp E⁄-YÙ-]’

HWÙ-[U] CWj-Rd œZÙn-
Ls ®˚\kR S”l-◊\

A”dœ

ÆØ-˘Yi-T-P-Xm (sclera) ÆØV-•d L⁄m-T-P-Xm (Choroid)
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YhP R˚NLs
—⁄eœ°u\]˙W•Vp R˚NLs

—⁄eœ°u\]

œ±l-◊-Ls

 Li-¶u A”d-œ-Lfim AYt±u ˙Y˚XLfim

 ˘Xuv, LÙo¶VÙ CYt±u C⁄l©Pÿm £\l©Vp◊m

 I¨≥u C⁄l©Pÿm LiU¶Ÿm

 Li-øoUeL∞u C⁄l©Pÿm AYt±u ˙Y˚XLfim

Li-¶p J∞-´u J›e-L-˚Ul◊

AßL A[ÆXÙ] J∞ Li-¶p ◊œm˙TÙ’ ß—dLfidœj æeœ HtT”m. I¨-
^˜m ARu S”lTœß´¤s[ Li-U-¶- G‡m ’˚[Ÿm Li¶p Æ›°u\
J∞´u A[˚Y J›eœ-T-”j-’°u\]. Ue°V J∞´¤m æÆW J∞´¤m

LiU¶´p HtT”m UÙt\m ˘RÙPoTÙLd ∏˙Z ˘LÙ”dLlTh”s[ TPm (2.2),

Æ[dLm GuT]Yt˚\l TœlTÙn‹ ˘Nn’ ÿ•‹Ls  E⁄YÙd-L-‹m.

I -̈≥-¤s[ Yh-Pj R˚N-Ls, ̇ W•-Vp R˚N-L-∞u J⁄e°˚QkR ̆ NVp-TÙ” Li-U-¶-́ u A[˚Y

J›e-œ-T-”j-’-°-\-’. Ue°V J∞-´p ˙W•-Vp R˚N-Ls —⁄e-œm ˙TÙ’ Li-U¶ Æ¨-Y-˚P-°-\-’.

æÆW J∞-́ p Yh-Pj R˚N-Ls —⁄e-œm ̆ TÙ›’ Li-U¶ —⁄e-œ-°-\-’. CqYÙfl J∞ æÆWjßtœ

HtT ˘Xu≥p ◊œm J∞´u A[‹ J›eœT”jRlT”°\’.

˘Xu-≥t-œm ÆØj-ß-˚Wd-œm C˚P-
´p Es[ Æh-¨-Vv A˚\´¤s[
(Vitreous chamber) ˘_p≠ ˙TÙu\
ßW-Ym. Li-¶u Y•-Yj˚R ®˚X
®fljR ER-‹-°-\-’.

Li-¶u øo-Ue-Ls

AdœYv øo-Um (Aqueous humor) Æh-̈ -Vv øo-Um (Vitreous humor)

LÙo-¶VÙ-Æt-œm ˘Xu-≥t-œm C˚P-´-¤s[ Ad-œ-
Yv A˚\-´p (Aqueous chamber) LÙQl-T-”m øo
˙TÙu\ ßWYm. CWj-Rj-ß-≠-⁄k’ E⁄-YÙ° ¡i-”m
CWj-Rj-ßtœ E±g£ G”d-Ll-T-”-°-\-’. Li-¶u ß—d-
L-fidœ Bd£_˚]Ÿm Fh-PfNj˚RŸm A∞d-°-\-’.

TPm 2.2  Li-¶p J∞-´u J›eœ A˚Ul◊

Ue-°V J∞-́ p Li-U¶´p
HtT”m UÙt\m

æÆW J∞-́ p Li-U¶´p
HtT”m UÙt\m
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˘Xuv

˘RÙ˚XÆ-¤s[ ̆ TÙ⁄-s

A⁄-°-¤s[ ̆ TÙ⁄s

˘Xuv

∫≠V± R˚N-Ls

R˚N SÙi-Ls

˘RÙ˚XÆ-¤s[ ̆ TÙ⁄-̊ [l TÙod-œm˙TÙ’

A⁄-°-¤s[ ̆ TÙ⁄-̊ [l TÙod-œm˙TÙ’

∫≠-V± R˚N-Ls

R˚N SÙi-Ls

TPm 2.3 ©mTm E⁄YÙœRp

©mTm E⁄YÙœm ÆRm

˘TÙ⁄h-L-∞-≠-⁄k’ ©W-ß-T-≠j’ Y⁄m J∞d-L-ßo-Ls ÆØj-ß-̊ W-́ p œÆ-Y-Rtœ

LÙo-¶-VÙ-, ̆ Xuv -CYt±u Y˚[‹jRu˚U ER-‹-°-\’. Li¶¤s[ ̆ Xuv

E⁄YÙdœm ©mTjßu £\l©Vp◊Ls G˚Y?

TPm (2.3) Et-fl˙SÙd°f £\l◊L˚[ Y¨˚NlT”jR‹m.

LXk’˚WVÙPp ˘Nn’ Æ¨‹T”jR‹m.

$

$

$  GRÙojRm

Sm A⁄°¤m ˘RÙ˚XÆ¤-ÿs[ ˘TÙ⁄h-L˚[j ˘R∞YÙL Sm-UÙp LÙQ-ÿ-

•Ÿm. Li-¶-≠-⁄k’ ̆ TÙ⁄h-L-∞u ÁWj-ßtœ HtT ̆ Xu-£u œÆ-Vj-Á-Wm J›e-œ-

-T-”j-Rl-T-”-Y˙R CRt-œ LÙW-Qm. C˚Rj ̆ R∞-‹-T-”j-’m TPÆ[dLm (2.2)  Tœl-

TÙn‹ ˘Nn’ Ah-P-Y˚Q (2.2) Èojß ˘Nn’ ÿ-•-‹-L˚[ A±-Æ-Vp œ±l-

˙Th-•p G›-R-‹m.

TPÆ[dLm 2.2 A⁄°¤m ˘RÙ˚XÆ¤m Es[ ˘TÙ⁄˚[l TÙodœm ˙TÙ’

A⁄-°-¤s[ ÁWj-ß-¤s[ ˘TÙ⁄-˚[l

˘TÙ⁄-̊ [l TÙod-œm ̇ TÙ’ TÙod-œm ̇ TÙ’

∫≠-V± R˚N-Ls —⁄e-œ-°u-\].  -  ∫-≠-V± R˚N-Ls Kn‹ ®˚X˚V
   A˚P-°u-\].

R˚N SÙi-Ls R[o-Y-˚P-°u-\]    R˚N SÙi-Ls Cfld-L-U-˚P-°u-\].

˘Xu-£u Y˚[-‹jRu˚U  ...................    ˘Xu-£u Y˚[‹jRu˚U  ...................

œÆ-Vj-Á-Wm  ...................   œÆ-Vj-Á-Wm  ...................

Ah-P-Y˚Q 2.1 N
T

-5
2

9
-4

-B
IO

L
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Nn{Xw 2.4

tdmUptIm-i-hpw

tIm¨tImi-hpw

WÙ”˘Np- ˙LÙi˘Np-

Ah-P-Y˚Q2.3

®\™

Y•Ym-

˙Y˚X

Li¶≠⁄k’ ˘TÙ⁄∞u ÁWj-ßtœ Ht-\-YÙfl ˘Xu-£u Y˚[-‹j-Ru-˚U´p

UÙt\j˚R Ht-T”jß œÆ-Vj-Á-Wj˚R J›e-œ-T-”jß ©mTj˚R ÆØjß˚W´p

E⁄YÙdœm Li-¶u Cj-ß-\-‡dœ Li-R-L-Y-˚U-Rp (Power of Accomodation)

Gufl ˘TVo.

ÆØjß˚WŸm J∞ Ht©Lfim

ÆØjß-̊ W-́ p J∞ Ht©Ls Es[] Gufl ◊¨k’˘LÙiºoLs ApXYÙ? WÙ”

˘Np-Ls (Rods), ˙LÙi˘Np-Ls (Cones) Gu-T˚Y Li-¶-¤s[ J∞

EQof£˘Np-Ls Bœm. ˙LÙi-˘Np-L˚[ ÆP WÙ” ˘Np-L∞u Gi-¶d˚L

·”-RXÙ-œm.

TPm (2.4) Etfl˙SÙd° J∞ EQof£ ̆ Np-L-∞u Y•-Yj-˚R-Ÿm AYt±u ̆ TV-

˙WÙ-”s[ ̆ RÙPo˚TŸm- ̇ YflT”jß A±V‹m. CR˙]Ù” ̆ RÙPo◊˚PVYt˚\l

TœlTÙn‹ ˘Nn’ J∞ Ht© ˘NpLfiPu Jl◊˚UlT”jß

AhPY˚Q (2.3) Èojß ˘NnV‹m.

WÙ”˘Np-L-∞p ˙WÙ˙PÙl-≥u (Rhodopsin) Gu\ LÙh£ ®\™

(Visual pigment) Ei-”. C’ Bl-≥u (Opsin) Gu\ ◊W-R-ÿm

Æh-P-™u A  ́ ≠-⁄k’ E⁄-YÙ-œm ̆ Wh•]Ùp (Retinal) Gu\

˘TÙ⁄-fim ˙Nok’ E⁄-YÙ-]RÙœm. J∞EQof-£j Ru˚U

Aß-Lm Es[ WÙ”˘Np-Ls Ue-°V J∞-´-¤m ·P Ái-Pl-T-

”-Y-RÙp Ue-°V J∞-´p ˘TÙ⁄h-L-˚[d LÙQ ERÆ ˘Nn-°-

\-’. Ck-Rf ˘Np-L-[Ùp ®\e-L-˚[l ©¨j-R-±V ÿ•-VÙ-’.

˙LÙi˘Np-L-∞p LÙQl-T-”-Y’ ̇ TÙh-̇ PÙl-≥u  (Photopsin)

Gu\ YoQ ®\™VÙœm. C˚R AV-˙PÙl-≥u(Iodopsin) Gu-

flm A˚Zl-T-’i-”-. ̇ WÙ-̇ PÙl≥˚]l ̇ TÙX˙Y C’-‹m Bl-

≥u, ̆ Wh-•-]Ùp Gu\ LÙW-¶-Ls ̇ Nok’ E⁄-YÙ-]-RÙœm. J∞-

´-¤s[ £Yl◊, Tf-˚N, øXm Gu\ ®\e-L-˚[l ©¨j-R-±-Y-

Rtœ SU’ Li¶p 3 Y˚L ˙LÙi ˘Np-Ls C⁄d-°u-\-]. Bl-≥u ÍXd-·-

±-¤s[ A™˙]Ù A™-Xe-Ls ˙Yfl-Th-•-⁄l-T˙R CkR ˙YflTÙh•tœ LÙW-

QUÙœm. ˙LÙi ˘Np-L-∞u ˘NVp-TÙ” RÙu SU’ ®\d-LÙh-£dœ ER-‹-°-\’.
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J∞

Es’•l◊ TÙo˚Y Gu‡m

A‡TYm

TPm 2.5 TÙo˚Y Gu‡m

A‡TYm

˙WÙ˙PÙl-≥u ˘Wh-•-]Ùp + Bl-≥u

˘Wh-•-]Ùp + Bl-≥u

J∞

TP-Æ-[d-Lm 2.3 J∞ Ht© ˘NpL∞p Es’•l◊Ls E⁄YÙRp

˙TÙh-̇ PÙl-≥u

J∞´u ÿu≤˚X´p J∞ Ht©´¤s[ ®\™Ls

©¨Y˚P°u\]. CkR ̇ Yß-UÙt-\m Es-’-•l-◊-Ls E⁄-

YÙ-Ld LÙW-Q-UÙ-°-\-’. Cj-’-•l-◊-Ls TÙo˚Y SWm◊ YØ-

VÙLl ̆ T⁄-Í˚[˚V A˚P-Ÿm ̇ TÙ’ SUd-œl TÙo˚Y

Gu\ A‡-T-Ym °˚Pd-°\’.

œ±l-◊-Ls

 J∞ ®\-™-L∞u LÙW¶Ls

 J∞ Ht© ˘NpL∞p Es’•l◊Ls E⁄YÙRp

 TÙo˚Y Gu‡m A‡-T-Ym

TÙo˚Y Gu‡m A‡TYj’Pu ˘RÙPo◊˚PV ∏˙Z

LÙh-£-́ u ̇ Yß-́ -Vp

J∞ Ht©L∞p Es’•l◊Ls E⁄YÙ° TÙo˚Y EiPÙY’ GqYÙfl? TP-Æ-

[d-Lm (2.3), TPm (2.5) ˙TÙu\Yt˚\l TœlTÙn‹ ˘Nn’ œ±l-◊-L-∞u A•l--T-

˚P-´p ÿ•-‹-L˚[ A±-Æ-Vp œ±l-˙Th-•p G›-R-‹m.

˚T]Ùd-œ-Xo TÙo˚Y

SU’ CWi” Li-L-∞-¤m J˙W ˘TÙ⁄-∞u CWi” ©m-Te-Ls E⁄-YÙ-œ-Up-

XYÙ? B´-‡m SÙm J⁄ LÙh£˚V Uh”˙U TÙod-°-˙\Ùm. C’ Gq-YÙfl S˚P-

˘T-fl-°-\’?

˘LÙ”dLlTh•⁄dœm J›œ TPj˚Rl Èojß ˘NnV‹m.
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TPm 2.6 ˚T]ÙdœXo TÙo˚Y

∏˙Z RWl-Th-”s[ ˘NVp-TÙh˚Pf ˘Nn’ TÙod-L-‹m.

Ee-Ls CP’˚L˚V ÿu-]Ùp øh-P-‹m. YX-’-Li˚Q Í•d-˘LÙi”

CP’ ˚L´u £u] ÆW-˚Xl TÙ⁄e-Ls R˚X-´u ß˚N˚V UÙt-\Ù-Up

CP’ Li˚Q Í•d-̆ LÙi” A˙R ÆW-̊ Xl TÙodL‹m. ÆW≠u C⁄l©

Pjßp H˙R-‡m UÙt-\m A‡-T-Yl-T-”-°-\RÙ?

TPm (2.6) I Etfl˙SÙdL‹m

J˙W ˘TÙ⁄-∞u CWi” ß˚N-´-¤s[ ©m-Te-Ls

SU’ Jq-˘YÙ⁄ Li-¶-¤m Æ›-°u-\-]. CkR

CWi” ©m-Te-L-̊ [-Ÿm Í˚[ Ju-\ÙL C˚Qj’

ÿl-T-¨-UÙ-Qj-ßp LÙh-”-°-\-’. C’˙Y ˚T]Ùd-œ-

Xo TÙo˚Y G]l-T-”m  (Binocular vision).

Li-¶u œ˚\-TÙ-”-Ls, ˙SÙn-Ls

Li-¶u £X œ˚\-TÙ-”-Ls Tt± A±k’ ˘LÙi-ºo-Ls Ap-XYÙ? AYt-˚\-
Ÿm AYt-±t-LÙ] æo‹ YØ-L-˚[-Ÿm EhT”jß œ±l◊ RVÙo ˘NnV‹m

 °h-Pl-TÙo˚Y





˙Yfl £X Liœ˚\-TÙ-”-L-˚[Ÿm Li ˙SÙnL˚[Ÿm A±k’ ˘LÙs[XÙm.

UÙ˚XdLi ˙SÙn (Night blindness)

J∞ Ht©˘Np-L-∞¤s[ ®\-™-L-∞u E⁄-YÙ-R-¤dœd LÙW-Q-UÙ] ˘Wh-•-]Ùp

Æh-P-™u A ́ ≠-⁄k’ E⁄-YÙ-°-\-’ Gufl ◊¨k’˘LÙi-ºo-Ls Ap-X-YÙ? Æh-P-

™u A ´u A[‹ œ˚\-Ÿm ˙TÙ’  ˘Wh-•-]Ù-≠u A[-‹m œ˚\-Ÿm. C’

WÙ”˘Np-L-∞p Es[ ˙WÙ˙PÙl-≥-≤u ¡h”⁄YÙdLj˚RŸm R˚P˘NnV LÙW-

Q-UÙ-°-\-’. CkR ®˚X´p J⁄-Y-‡dœ Ue-°V J∞-´p ˘TÙ⁄h-L-˚[j ˘R∞-

YÙLl TÙodL CV-XÙ-’. CkR ̇ SÙn UÙ˚XdLi ̇ SÙn Gufl A˚ZdLlT”°\’.

£˙WÙl-RÙp-™VÙ (Xerophthalmia)

˘RÙPof-£-VÙL Æh-P-™u A  œ˚\-Y-RÙp Li-_e-•-YÙ--‹m LÙo-¶VÙ-

‹m EXok’ LÙo-¶VÙ J∞-◊-LÙjRu-̊ U˚V A˚P°\’. C’ £˙WÙl-

RÙp-™VÙ (Xerophthalmia) Gu\ ®˚X˚V Ht-T-”jß ©u-]o œ⁄h-

”j Ru-˚Ud-œm YØ-Y-œd-œm.

£˙WÙlRÙp™VÙ
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Nn{Xw 2.7

®\d-œ-⁄” (Colour blindness)

TPm (2.7) I Et-fl-˙SÙd-L-‹m

Ee-L-fidœ Aßp G›-ß-´-⁄d-œm Gi-˚Qj ˘R∞-YÙ-Ll

T•dL ÿ•-°-\RÙ? ÆØj-ß-˚W-´p £Yl-◊, Tf˚N, øXm Gu\

®\e-L-˚[l ©¨j-R-±-Ÿm ˙LÙi˘Np-L-s Ei” G]j

˘R¨ŸUpXYÙ? ˙LÙi ˘NpL∞p -œ-˚\-TÙ” Es-[-Yo-L-fid-

œf £Yl-◊, Tf˚N ®\e-L˚[ ˙Yfl-T-”j-ßd LÙQ CVXÙ-’.

CkRd œ˚\TÙ˙P ®\dœ⁄”. ®\d-œ-⁄” Es-[-Yo-L˚[

CWÙ‘Ym, •˚W-Yo, ˚TXh ˙TÙu\ ˙Y˚XLfidœ AUojR

UÙh-PÙo-Ls. LÙW-Qm Gu]? LXk’˚WVÙP‹m.

LmlÎhPo Æ`u £uh˙WÙm

œ˙[Ùd-̇ LÙUÙ (Glaucoma)

Li-¶u ß—d-L-fidœ Fh-Pf-Nj˚R A∞dœm

øoU˙U Ad-œ-Yv øoUm Bœm. Ad-œ-Yv øoUm

¡i-”m E±g£ G”d-Ll-T-PÙ-Æh-PÙp Li-¶t-œs

AßL A›jRm HtT”°\’. C’ ÆØj-ß-˚Wdœm-

J∞ EQof£˘Np-L-fid-œm AØ˚Y Ht-T-”jß

œ⁄h-”j Ru-˚U˚V Ht-T-”j-’m. CkR ˙SÙ˙V

œfid˙LÙUÙ Gufl A±VlT”°\’. CRtœ ˙XNo

£°h˚N ÿ˚\-´p æo‹LÙQ ÿ•-Ÿm.

Li-◊˚W (Cataract)

Li-˘Xu-£u J∞-L-Pj-’m Ru˚U œ˚\-Y-Ru ÍXm

TÙo˚Y CZdœm ®˚X˙V Li-◊˚W.

Afl˚Y£°h˚N ÍXm ˘Xuv UÙt-±-V-˚Uj’ Cd-

œ-˚\˚Vf N¨ ˘Nn-V-XÙm.

˘Ne-Li (Conjunctivitis)

˙SÙV-‘j ˘RÙtfl-Y-RÙp Li-_e-•YÙ TÙßd-Ll-T-h”

˘Ne-Li ˙SÙn Ht-T-”-°-\-’. TÙd-º-¨-VÙ, ˚YWv

˙TÙu\ ̇ SÙV-‘d-Ls ÍXm C’ Ht-T-”-°-\-’, ̆ RÙPo◊

ÍXm Ck-̇ SÙn- TW-‹-°-\’. —j-R-UÙL C⁄l-T-Ru  ÍXm

Ck-˙SÙ˚V KW[‹Y˚W R˚P ˘NnV-XÙm.

Li¶u B˙WÙd°Vj˚Rl TÙ’LÙjRp

Li¶u B˙WÙd°Vj˚R EflßlT”jR SÙm

Gk˘RkRd LÙ¨VeL∞p LY]m ˘N¤jR˙Yi”m?

˘Np˙TÙu, LmÎhPo, PÙl˘Xh

ÿR≠V ETLWQeL˚[j ˘RÙPof£

VÙL ET˙VÙ°lTR]Ùp Li¶tœ

HtT”m TÙßl˙T LmlÎhPo Æ`u

£uh˙WÙm. CjR˚LV ETLWQe

L˚[j ˘RÙPof£VÙLl TVuT”j’

YRÙp ©mTeL˚[d œÆVf ˘NnŸm

Li¶u ß\˚]l TÙßd°\’

R˚XY≠ CRu ÿd°V A±œ±.  Li

EXoRp, Li¶p AßL A›jRm

HtT”Rp ˙TÙu\˚YŸm CRu

A±œ±L[Ùœm
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UWQjßtœl ©u]o EeLs LiLs  CkR
EXLj˚Rl TÙodLh”m....

LiRÙ]m £\kR RÙ]m

∏˙Z ˘LÙ”dLlTh”s[ œ±l◊L∞u A•lT˚P´p LXk’˚WVÙP‹m.

œ±l◊Ls

$ ˚YhP™u A APe°V EQ‹l˘TÙ⁄hLfim Li¶u B˙WÙd°Vÿm

$ ˘UÙ˚Tp, Lm©ÎhPo ̇ TÙu\Yt±u AßLl TVuTÙ”m Li B˙WÙd°Vÿm

—Y˘WÙh•˚Vd LY≤dL‹m.

LiRÙ]j’Pu ˘RÙPo◊˚PV SPY•d˚L ÿ˚\L˚[f ˙NL¨j’

YœlT˚\´p ̆ Y∞´P‹m.

LÙ’

LÙßp J≠ Ht©Ls Es[] Gufl øeLs ◊¨k’˘LÙiºoLs ApXYÙ. ̇ LsÆ

Efll◊ Gu-T’ Uh-”-Up-XÙ-Up LÙ’ EP-≠u NU-®-˚X˚VŸm ˙T‘-°-\-’.

TPm (2. 8) I Et-fl-˙SÙd-°d LÙßu ÿd°V Efll◊L˚[l Th•V≠P-‹m.

˘Y∞d-LÙ’ Eh-LÙ’

S”d-LÙ’

TPm 2.8 LÙßu A˚Ul◊

LÙßu ÿd°V Tœ-ß-L∞u  A˚Ul-˚Tj ˘R∞-YÙL BWÙ-V-XÙm.
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˘Y∞d-LÙ’ (External Ear)

TPm (2.9)  Et-fl-˙SÙd°d œ±l-◊-L-∞u A•l-T-˚P-´p œ±l◊ G›-R-‹m.

œ±l-◊-Ls

 ˘NÆ-U-P≠u ˙Y˚X

 ˘NÆ-dœZÙ´u ÿd-°-Vj-’-Ym

S”d-LÙ’ (Middle Ear)

TPm (2.10)Il TœlTÙn‹ ˘Nn’ S”d-LÙ-ßu Tp-˙Yfl Tœ-ß-L-˚[Ÿm

˙Y˚XL˚[Ÿm EhT”jß Ko AhPY˚Q RVÙo ˘NnV‹m,

˘NÆ-U-Pp (Pinna)

J≠ A˚X-L -˚[f
˘NÆd -œ -ZÙndœd
LPj’-°-\-’.

˘NÆd-œ-ZÙn (Auditory canal)

J≠ A˚X-L˚[f ˘NÆl-T-˚\d-œd
LPj-’-°-\ -’. ˘NÆd-œ-ZÙ-´-¤s[
˙WÙUe-Ls, LÙ’˘U›œ Gu-T˚Y
Á—m ˙SÙV-‘d-L-fim LÙßt-œs ◊LÙ-
R-YÙfl R˚P-̆ Nn-°-u\].

˘NÆl-T˚\

S”d-LÙ˚R ˘Y∞d-LÙ-ß-≠-⁄k’ ©¨d-œm
Yh-P-Y-•Y-UÙ] TP-Xm. J≠ A˚X-L-fidœ
HtT Aßo-Y-̊ P-Ÿm TP-Xm.

TPm 2.9  ˘Y∞d-LÙ-’˛ Tœ-ß-Ls

Îv-̇ P-£-Vu œZÙn

S”d-LÙ˚R ̆ RÙi-̊ P-Ÿ-Pu C˚Qd-œm
œZÙn. ̆ NÆl-T-˚\-´u C⁄-Td-Le-L-∞-
¤m Es[ LÙt-±u A›j-Rj˚Rf NU
-®-̊ Xl-T”jß A˚Rl TÙ’-LÙd-°-\’.

G¤m-◊j ̆ RÙPo

˘NÆl-T-˚\-´u Aßo-‹-L˚[
Aß-L-¨d-Lf ˘Nn’ Eh-LÙ-ßtœ
A‡l-◊-°-\’.

CuLv
v˙Pl©v

UÙ≠Vv

TPm 2.10 S”d-LÙ-’˛ Tœ-ß-Ls
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˙Up A˚\

∏r A˚\

S” A˚\

A˚WYhP œZÙn-Ls

˘Yv-•-©ÎXÙo SWm◊

˙LÙd-∞VÙ

˙LsÆ SWm◊

Eh-LÙ’ Ui-˚P-˙VÙh-•-¤s[ G¤m©]ÙXÙ] Ko A˚\d-œs (Bony

labyrinth) A˚Uk-’s-[’. CkR G¤m◊ A˚\dœs Nq-Æ-]Ù-XÙ] A˚\-L-

fim  (Membraneous labyrinth) Ei”. CkRf Nq‹ A˚\d-œs Gu-˙PÙ-

≠ml (Endolymph) Gu\ ßW-Y-ÿm Nq‹ A˚\dœm G¤m◊ A˚\-d-œ™-

˚P˙V ˘T¨-≠ml (Perilymph) Gu\ ßW-Y-ÿm ®˚\k-’s-[’. A˚W-Yh-Pd

œZÙn-Ls, ˘Yv-•-©-Îs, ˙LÙd-∞VÙ Gu-T˚Y Eh-LÙ-ßu ÿd-°V Tœ-ß-Ls.

A˚W-Yh-Pd œZÙn-L-fim ̆ Yv-•-©-Î-fim EP-≠u NU-®-̊ X˚V ®˚X-®-flj’-

°u\]. ˙LÙd-∞VÙ ˙Ls-Ædœ ER-‹-°-\’.

Eh-LÙ’ (Internal Ear)

TPm (2.11)  Et-fl-˙SÙd° EhLÙßu  TœßLs G˚Y G]l ◊¨k’˘LÙs[‹m.

˙Ls-Æj ß\u GqYÙfl

˙LÙd∞VÙÆu ®™okR ®˚X´p Es[ A˚Ul◊ TPÆ[dLm (2.4)

Etfl˙SÙdL‹m.

TPm 2.11 Es-LÙ’ Tœ-ß-Ls

˘Yv-•-©-Îs

TPÆ[dLm 2.4 ˙LÙd-∞-VÙ‹m ßWY A˚N‹m

øsYhP Y•Y-
’YÙWm

v˙Pl©v EPu
˙Nok’ LÙQlT”m
TPXm. G¤m◊j ̆ RÙP
¨p HtT”m NX]j˚R
EhLÙßtœd LPj’
°\’.

YhP Y•Y-
’YÙWm

˙LÙd∞VÙÆu Es˙[
Es[ ßWYj ßu
NX]jßtœ ER‹ °\’
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˘NÆUPp

øsYhP Y•Y’YÙWm˙WÙU˘NpLs

Es’•l◊Ls ˙LsÆ Gu‡m A‡TYm

J≠ A˚XLs

TPm 2.12 ˘Yv•©Îs,

A˚WYhPdœZÙnLs

A˚WYhPd
œZÙ´¤s[
˙WÙU ˘NpLs

A˚WYhPd
œZÙnLs

˘Yv•©Îs

Sj˚R Kh-•u Y•-Æp —⁄i” LÙQl-T-”m J⁄ œZp ˙LÙd-∞-VÙ Bœm.

Cßp 3 A˚\-Ls Ei-”. S”-A-˚\-˚V-Ÿm, ∏rA˚\-˚V-Ÿm ©¨d-œm ˙T≥-

XÙo Nq-Æp LÙQl-T-”m £\l-◊j-Ru-̊ U-Ÿ-̊ PV  ̇ WÙU˘Np-Ls J≠EQof£˘Np-

L-[ÙLf ̆ NVp-T-”-°u-\-]. ̇ T£XÙo Nq‹m ̇ WÙU ̆ NpLfim ̇ NokR˙R BoLu

Bl ˙LÙoh•.

˘Y∞d-LÙ-ßp Yk’˙N⁄m J≠A˚X-L-s ˘NÆl-T-˚\˚V A˚N-Vf ˘Nn-°-\-’.

˘NÆl-T-˚\-´u CkRf NX-]m G¤m-◊j˘RÙP˚W A˚NVf ˘Nn-°-\-’.  G¤m-

◊j ̆ RÙP-̈ u NX-]m  øs-YhP Y•Y ’YÙ-Wj-ß-¤s[ TP-Xj˚R A˚N-Vf ̆ Nn-

°-\-’. C’ ̇ LÙd-∞-VÙ-Æ¤s[ ßW-Yj-ßu NX-]j-ßtœd LÙW-Q-UÙ-°-\-’. CR-]Ùp

˙LÙd-∞-VÙ-Æu ˙T≥-XÙo Nq-Æp Es[ ˙WÙU˘Np-Ls ÁiPl-Th” Es-’-•l-

◊-L˚[ E⁄-YÙd-œ-°-u\]. Cj-’-•l-◊-Ls ˙LsÆ SWm◊ ÍXm ˘T⁄Í˚[˚V

A˚P-Y-RÙp SÙm ˙LsÆ Gu\ A‡-T-Yj-˚Rl ˘Tfl°˙\Ùm.

TPÆ[dLm (2.4) Utflm Æ[dLm B°VYt˚\l TœlTÙn‹ ˘Nn’ ˙LsÆ

Gu\ A‡TYm °˚Pdœm LÙßu TœßL˚[ EhT”jßd ∏˙Z

˘LÙ”dLlTh”s[ J›œTPj˚Rl Èojß˘Nn’ A±ÆVp œ±l˙Th•p

G›R‹m.

LÙ’m EPp NU-®-̊ Xl TWÙ-U-̈ l-◊m

EPp-N-U-®-˚X˚Vl ˙T‘Yßp LÙ’ ERÆ◊¨°\’

ApXYÙ? GqYÙfl C’ NÙjßVUÙ°\’? TPj˚RŸm(2.12)

Æ[dLj˚RŸm A•lT˚Pd œ±l◊L[ÙL ˚Yj’l

TœlTÙn‹ ̆ Nn’ EPp NU®˚X ̆ RÙPoTÙ]  J›œTPm

RVÙo ˘NnV‹m.

EPp NU®˚X ̇ T‘Y’ R˚X´u A˚N˚Yl ̆ TÙflj’

Bœm. R˚X A˚N‹Ls EhLÙßp Es[

˘Yv•©Î∞¤m A˚WYhPd œZÙnL∞p Es[

Gi˙PÙ≠m©¤m NX]j˚R HtT”j’°u\]. C˚Y

AYt±¤s[ ˙WÙU ˘NpL∞p NX]j˚R HtT”jß Es

’•l◊L˚[ E⁄YÙdœ°u\]. CkR Es’•l◊Ls

˘Yv•©ÎXÙo SWm◊ YØ £flÍ˚[˚Vf ˘Nu\˚Pk’

EPp NU®˚X˚V ˙T‘°u\]. N
T
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TPm 2.13 SÙd°¤s[ Ht©Ls

TÙl©XÙ

—˚Y˘UÙh”Ls

˙LsÆjß\u L⁄Æ

LÙßu A˚Ul◊ √ßVÙL
Es[ œ˚\TÙ”L˙[Ù
˙SÙnL˙[Ù ˙LsÆ
œ˚\Ætœd LÙWQUÙ
°u\]. CYt˚\f N¨
˘NnYRtLÙ] TXRWl
ThP £°f˚N ÿ˚\L∞p ˙LsÆjß\u
L⁄ÆLfim EhT”°u\]. LÙßu ̆ Y∞´˙XÙ
EhTœß´˙XÙ ˘TÙ⁄jRlT”°u\ £±V ™u
ETLWQm Bœm. ˙LsÆd œ˚\‹
Es[YoLfim NÍLjßp ÿd°V CPjßp
˘NVpTP ˙LsÆjß\u L⁄Æ ÿd°V Teœ
Y°d°\’.

œ±l-◊-Ls

 EPp-N-U-®-˚X-Ÿ-Pu ˘RÙPo-◊-˚PV Eh-

LÙ-ßu TœßLs

 Es’•l◊Ls E⁄YÙRp

—˚Y A±V

EQ˚Y SÙm Æ⁄m© Ei-T-Rt-œd LÙW-Qm

ARu —˚Y-ŸUp-XYÙ? SmUÙp Gk˘RkRf

—˚YL˚[l ©¨jR±V CV¤m?

∏˙Z ˘LÙ”dLlTh”s[ Æ[dLj˚RŸm

TPj˚RŸm (2.13) TœlTÙn‹ ˘Nn’ —˚Y

A±YRtLÙ] YØÿ˚\L˚[l ◊¨k’

˘LÙs[‹m. œ±l◊L˚[ A•lT˚PVÙLd-

˘LÙi” —˚Y A±Ÿm ÆRj˚R EhT”jß

Ko J›œTPm RVÙo ˘NnV‹m.

YÙ´t-œs˙[Ÿm SÙd-°-¤-ÿs[ ˙YßEQof£˘Np-Ls(Chemoreceptors)

—˚Y˚V A±V ER-‹-°u-\-]. C˚Y SÙd-°u ˙Ut-◊-\j-ßp Aß-L-UÙLd

LÙQl-T-”-°u-\-]. SÙd-°u ˙Ut-◊-\j-ßp EVok’ LÙQl-T-”m Tœ-ß-L˙[

TÙl-©-XÙd-Ls  (Papillae). TÙl-©-XÙd-L-∞p LÙQl-T-”m —˚Y A±Ÿm

TœßL˙[ —˚Y ̆ UÙh-”-Ls (Taste buds). C≤l◊ (Sweet), EYol◊ (Salt),

◊∞l◊ (Sour), LNl◊ (Bitter)  ’Yol◊ (Umami) Gu\ —˚Y-L-[Ùp Ái-

Pl-T-”m —˚Y˘UÙh-”-Ls SUdœ C⁄d-°u-\-].
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™ÎdLv

UQUÙ±Ÿm
Ht©Ls

UQU±Ÿm
SWm◊

™ÎdLv —Wl©Ls

UQU±Ÿm
Ht©Ls
SÙ£ A˚\

TPm 2.14 UQU±Ÿm
Ht©Ls

—˚YL∞u TpY˚L˚U

_lTÙu ˘UÙØ´p U°rf£VÙL
Es[’ Gu\ ˘TÙ⁄s Y⁄m
˘NÙp˙X ’Yol◊(Umami). TÙp,
C˚\f£, LPp EQ‹Ls, LÙ[Ùu
˙TÙu\ EQ‹l ˘TÙ⁄hL∞p
’Yol◊f —˚Y A±Ÿm LÙW¶Ls
Es[]. J≠˙VÙLvPv (Oleogustus)

Gu\ ˘TV¨p B\ÙY’ —˚YŸm
Li”©•dLlTh”s[’. C’
˘LÙ›l©u —˚YVÙœm.

Jq˘YÙ⁄ —˚Y ˘UÙh”L∞¤m ˙YflThP

—˚YL˚[l ©¨j’ A±YRtœ ˙Yß Ht©Ls

Es[].  —˚Ydœd LÙW-Q-UÙ] ˘TÙ⁄h-Ls E™r-

ø-¨p L˚Wk’ ˙YßHt© ˘NpL˚[j Ái-”-Y-RÙp

Es-’-•l-◊-Ls E⁄-YÙ-°u-\-]. Cj-’-•l-◊-Ls

˘RÙPo◊˚PV SWm◊Ls YØ Í-˚[˚V A˚Pk-R-

‹-Pu SÙm —˚Y˚V A±-°-˙\Ùm.

œ±l-◊-Ls

 —˚Y ˘UÙh”Ls

 —˚Y Gu\ A‡-T-Ym

T•®˚XLs

 LÙt±p ˙N⁄m YÙN˚]j ’LsLs Íd°tœs ÷˚Z°u\].

 YÙN˚]j ’LsLs Íd°¤s[ Y›Y›lTÙ] ßWYjßp L˚W°u\].







N∞ ©•jß⁄dœm˙TÙ’ EQ‹l˘TÙ⁄∞u —˚Y A±Yßp˚X˙V?

CRu LÙWQm Gu]? LXk’˚WVÙP‹m.

UQ-U-±V

TÙP BWmTjßp UQ Ht©Ls œ±j’ SÙm LXk’˚WVÙPp ˘Nn˙RÙm

ApXYÙ?

SÙm Gq-YÙfl UQj˚R A±-°-˙\Ùm?

 TPm (2.14) UQj˚Rl ©¨jR±YRtLÙ] T•®˚XL˚[ Y¨˚NlT”jßl Èojß

˘NnV‹m.
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˙RÙ≠¤s[ Ht©Ls
LiTÙo˚Y CpXÙRYoLs ÆWp÷≤˚Vl TVuT”jß l˘Wn≠ G›j’L˚[
GqYÙfl YÙ£d°\ÙoLs G]l TÙojß⁄l¿oLs ApXYÙ? CRtœ ER‹°u\
˘RÙ”Rp Ht©Ls ˙RÙ≠p J˙W˙TÙufl GpXÙ CPeL∞¤m LÙQlT”°\RÙ?
CkRf ˘NV˚Xf ˘Nn’ TÙodL‹m.

TÙp-TÙ-´uh ˙T]Ù-Æu CWi” √©p-Ls G”j’ Ee-Ls Si-T-≤-Pm

Li˚Q Í•d-̆ LÙi” ̊ L˚V øh”m-T• ·\-‹m. √©p-≠u CWi” ÿ˚]-

L-˚[-Ÿm ˙Noj’ ÿR≠p ÆWp ÷≤-´-¤m ˘RÙPok’ ˚LRi-•-¤m

˚YdL‹m. CWi” CPj-ß-¤m ˚YjR ˙TÙ’ Ht-ThP A‡-TYe-L-˚[d

˙Lfie-Ls. HRÙY’ ̇ Yfl-TÙ” EiPÙ? C⁄k-RÙp ARt-LÙ] LÙW-Qm Gu]?

Li-TÙo˚Y Cp-XÙ-R-Yo-Ls ÆWp ÷≤-˚Vl TVu-T-”jß l˘Wn≠ G›j’d-

L˚[ Gq-YÙfl YÙ£d-°-\Ùo-Ls Gu\ W-L-£Vm ◊¨k-R’ Ap-XYÙ?

TXRWlThP E´¨]eL∞p Ht©Ls

GpXÙ E´¨]eLfidœm —tfll ◊\jßp ®L›m UÙt\eL˚[l ©¨jR±Ÿm

ß\u Ei”. £X E´¨]eL∞u Ht©Lfim AYt±u £\l©Vp◊Lfim

EhT”jßV TPÆ[dLm (2.5) Etfl˙SÙd° ÿ•‹L˚[ A±ÆVp œ±l˙Th•p

˙NodL‹m.

TPm (2.15) Etfl˙SÙd° ˙RÙ≠p Gk˘RkR Es’•l◊L˚[ ˘Ttfld ˘LÙs[

·•V Ht©Ls Ei” G]l ◊¨k’˘LÙs[‹m.

˘RÙ”Rp Ht©

AZjR
Ht©

˘YlT
Ht©

Y≠ Ht©

œ∞o Ht©

TPm 2.15 ˙RÙ≠¤s[ Ht©Ls
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E´¨]eLfidœ —tfll◊\j˚Rl ©¨jR±V CVpY’ Im◊XuL∞¤s[

Ht©L∞u ERÆ´]ÙXÙœm G]l◊¨kRpXYÙ? YÙrd˚Lj ˙R˚YLs

®˚\˙YflYRtœm CkR EX°p ®˚X ®tTRtœm E´¨]eLfidœ CRuYØ

NÙjßVUÙ°\’.

1. ∏˙Z ˘LÙ”dLlTh”s[Yt±≠⁄k’ N¨VÙ] Æ˚P˚Vj

˙Rok˘R”dL‹m.

A⁄-°-¤s[ ̆ TÙ⁄h-L-˚[l TÙod-œm ̆ TÙ›’

(a) ∫≠-V± R˚N-Ls R[o-°u-\-].

(b) ˘Xu-£u Y˚[-‹j Ru˚U œ˚\-°-\’.

(c) ∫≠-V± R˚N-Ls —⁄e-œ-°u-\].

(d) œÆ-Vj ÁWm ·”-°-\’.

2. œ›-Æp Eh-T-PÙ-R’ G’? ©\Yt±u ̆ TÙ’l-Ti©˚] G›-R-‹m.

UÙ≠-Vv, Îv-˙P-μ-Vu œZÙn, v˙Pl-©v, Cu-Lv

TP-Æ-[d-Lm 2.5 E´-¨-]e-L-∞p Ht©Ls

©[˙]-¨VÙ

I v-TÙh (Eye spot)

J∞˚V A±V

—\Ù

Td-Ld ˙LÙ”-Ls (Lateral line)

EP-≠u C⁄ Td-Le-L-∞-¤m Es[
TdLd ̇ LÙ”-L-fidœ Es˙[ NU-

®˚X´p Ht-T-”m UÙt-\j˚R©¨jR±V
ER-‹m Ht©Ls Ei”

ß\u™dL UQU±Ÿm
Ht©Ls

˙_d-Ll-Nuv Bo-Lu
(Jacobson's Organ)

TÙm-©u SÙd-°p Jh-•l ©•d-
œm YÙN-̊ ]j ’Ls-Ls YÙ´u
˙Ut-T-œ-ß-´p Es[ ˙_d-Ll
Nuv Bo-L-≤p ̆ Nufl ̇ N⁄m
˘TÙ›’ Ae-œs[ Ht©Ls
Ái-Pl-T-”-°u-\-].

TÙm◊

D

JUÙh•-•VÙ
(Ommatidia)

B ´ W d L Q d ° p
£±V LiLs ̇ Nok’
E⁄YÙdLlTh”s[’.
JUÙh-••VÙ Gu\
HWÙ -[ -UÙ] J∞
EQof-£-A-̊ Ul-◊-Ls
˙NokR’ RÙu Èf-£-L-
∞u LiLs.

˙_dLlNu BoLu
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3. TPj˚R ¡i”m Y˚Wk’ œ±l-◊-L-∞u A•l-T-˚P-´p TÙLe-L˚[l©¨j’ A±k’ ˘TVo

G›ß A˚P-VÙ-[l-T-”jR‹m.

œ±l-◊-Ls

a. Li-U-¶-´u A[˚Y J›e-œ-T-”j-R ER‹m R˚N-Ls Es[ Tœß

b. _p≠ ˙TÙu\ øoUm.

c. J∞ EQof£ ˘Np-L-fis[ Li-¶u A”dœ.

4. LÙßu A˚Ul◊ ˘LÙ”dLlTh”s[’. TPj˚R ¡i”m Y˚Wk’ ∏˙Z ˘LÙ”dLlTh”s[

œfll◊L∞u A•lT˚P´p TÙLeL∞u ˘TVo G›ß A˚PVÙ[lT”jR‹m.

a. ˘NÆlT˚\´p Aßo‹L˚[l ˘Ttfld˘LÙsfim Tœß.

b. ˘RÙi˚PŸPu ˘RÙPo◊˚PV œZÙn.

c. J≠ Ht©Ls LÙQlT”m TœßLs.

$ "Li-TÙ-’-LÙl-◊m Li-˙SÙn-L-fim ' Gu\ R˚Xl-©p Yœl-T-˚\´p L⁄jRWeLm SPj-R-‹m.

$ Tp-˙Yfl E´-¨-]e-Lfi˚PV ◊Xu-L-∞u £\l-©Vp◊L˚[l Tt-±V RLYpL˚[f ˙NL-¨j’

œ±l◊ RVÙ-¨-dL‹m.



A±-Æ-Vp Uu\ A±-Æl-◊l TX-˚L-´-¤s[ TPj˚R-l Tt-±V ø‡-Æ-‡-˚P-V-

‹m ≥]Ù-Æ-‡-˚P-V-‹m E˚W-VÙ-P-˚Xd ˙Lh-ºo-Ls Ap-XYÙ?

aÙo-˙UÙu-L-˚[l Tt± ˙Ls-Æl-Th” C⁄d-°-»o-L-[p-XYÙ?.

Ee-L-fid-œj ˘R¨kR aÙo-˙UÙu-Ls G˚Y? Th-•-V-≠-P-‹m.

$

$

$

CY-⁄dœ

CkR A[‹ -

EVW˙YflTÙ”

HtThP’

GqYÙfl?

aÙo˙UÙu

œ˚\TÙ” Gufl

B£¨Vo ·±]Ùo..
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EPp ̆ NVpTÙ”L˚[d Lh”lT”jR‹m, J⁄e°˚QdL‹m ̆ Nn°u\ Efll◊

UiPX˙U SÙ[™pXÙf —Wl© UiPXm (Endocrine system). SÙ[™pXÙf

—Wl©Lfim AYt±u øoUeL[Ù] aÙo˙UÙuLfim Cßp EhT”°u\].

˘NpL∞u ̆ NVpTÙ”L˚[d Lh”lT”j’m ̇ Yßj ’•l◊L˚[d LPj’TY˙W

aÙo˙UÙuLs.

SÙ[™pXÙf —Wl©L∞≠⁄k’ aÙo˙UÙuL˚[ EPp ß—dLfidœd ˘LÙi”

˘NpYRtœd œ±l©hP SÙ[eLs Cp˚X. AR]Ùp C˚Y SÙ[™pXÙf —Wl©

Ls (Ductless glands) G] A˚ZdLlT”°u\]. CWjRjßu YØVÙL

aÙo˙UÙuLs LPjRlT”°u\].

CWjRjßu YØVÙLd LPjRlT”m aÙo˙UÙuLs GpXÙf ̆ NpL∞¤m ̆ NVp

T”°u\]YÙ? ∏˙Z ˘LÙ”dLlTh”s[ Æ[dLm, TPÆ[dLm (3.1 )

B°VYt˚\ Etfl˙SÙd° œ±l◊L˚[ A•lT˚PVÙd° LXk’˚WVÙPp

˘Nn’ ÿ•‹L˚[ A±ÆVp œ±l˙Th•p G›R‹m.

aÙo-̇ UÙu-Ls CXdœ ̆ Np-L-∞p

CWj-Rj-’-Pu LXk’ ˘Np-Y-RÙp aÙo-̇ UÙu-Ls EP-≠u GpXÙl Tœß-L-∞-¤m

˘Nu\˚P-°u-\-]. B]Ùp Jq-˘YÙ⁄ aÙo-˙UÙ-‡m A’ ˘NVp-TP ˙Yi-•V

R≤l-ThP Ht-©-L-fis[ ˘Np-L-∞p Uh-”˙U ˘NVp-T-”m. aÙo-˙UÙu-L[Ùp

˘NVp-TP CV¤m Cj-R-˚LV ̆ Np-Ls CXd-œ ̆ Np-Ls (Target cells) G]lT”m.

AkRkR Ht©-L-fidœ Uh-”˙U AR-]-Ru aÙo-̇ UÙu-L-̊ [l ̆ Tt-fld -̆ LÙs[
CV-¤m. Jq-̆ YÙ⁄ aÙo-̇ UÙu ÍXd-·-flm AR-]-Ru Ht-©-L-fi-Pu C˚Qk’
aÙo-˙UÙu ˛ Ht© ·h” E⁄-YÙ-°-\-’. C˚Rj ˘RÙPok’ ˘Np-≠‡s ˘SÙß-
Ls ˘NVp-T-”m ß\˚] A˚P-°u-\-]. CRu Æ˚[-YÙ-Lf ˘Np-≠u ˘NVp-
TÙh--•p UÙt-\m Ei-PÙ-°-\-’.

TP-Æ-[d-Lm 3.1    aÙo-˙UÙu CXdœ ˘Np-L-∞p

˘NpLs

aÙo˙UÙu ÍXd·flLs

aÙo˙UÙu ÍXd·fl

˘Np NqÆp Es[ Ht©´p

˘NpNqÆp Es[
aÙo˙UÙu Ht©

CWjRm
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œ±l◊Ls

$ CXdœ ˘NpLs

$ aÙo˙UÙu Ht© ·h” E⁄YÙRp

$ CXdœ ˘NpL∞p aÙo˙UÙ≤u Teœ

SU’ EP≠p Es[ TXRWlThP aÙo˙UÙuL˚[l Tt± Æ¨YÙLl ◊¨k’

˘LÙs˙YÙm.

˘N¨jR¤dœl ©u

˘N¨jR¤dœl ©u E⁄YÙ°u\ œfid˙LÙv ÍXd·flLs CWjRjßp E±g£
G”dLlT”°u\] G]l T•jß⁄d°˙\Ùm ApXYÙ? Ndß EtTjßdLÙL CkRd
œfid˙LÙv ÍXd·flLs ˘NpL˚[f ˘Nu\˚PV ˙Yi•Ÿs[’. CkRf
˘NVpTÙh•p L˚QVm Gu\ —Wl© ÿd°Vl Teœ Y°d°\’. ˘N¨jRp
Æ˚]´p L˚QVjßu Te˚L øeLs ◊¨k’˘LÙi•⁄l¿oLs ApXYÙ?

TPm (3.1) Etfl˙SÙdL‹m.

C˚Wl˚T´u ˘RÙPof£VÙL ÿu £flœP˙XÙ” C˚Qk’ LÙQlT”m —Wl©˙V

L˚QVm. CkRf —Wl©´p IXhv Bl XÙeLo aÙuv (Islets of Langerhans)

Gu\ R≤lThP ˘Np ˘RÙœl©p Es[ ¿hPÙ ˘NpLs Cu—≠˚]Ÿm BpTÙ
˘NpLs œfidL˙LÙi Gu\ aÙo˙UÙ˚]Ÿm EtTjß ˘Nn°u\].

CkR aÙo˙UÙuL∞u ˘NVpTÙ” Tt±V TPÆ[dLm (3.2) TœlTÙn‹ ˘Nn’

◊¨k’˘LÙs[‹m.

IXhv Bl XÙeLo aÙuv

TPm 3.1 L˚QVm

BpTÙ ˘NpLs

¿hPÙ ˘NpLs

 N
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œfid-L˙LÙ-¶u Et-Tjß

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

Cu-—-≠u Et-Tjß

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

CWjRjßp œfid˙LÙ≥u A[‹ 70-110 mg/ 100 ml

·”Rp

œ˚\‹

œfid-L˙LÙ-¶u Et-Tjß

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

Cu-—-≠u Et-Tjß

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

Lp-ƒ-W-≠p ˙N™j’ ˚Yd-Ll-ThP °˚[d-
˙LÙ-_˚]d œfid-˙LÙ-^ÙL UÙt-fl-°-\’.

A™-˙]Ù-A-™-Xe-L-∞-≠-⁄k’ œfid-
˙LÙ˚^ E⁄-YÙd-œ-°-\-’..

œfidL-̇ LÙi

TP-Æ-[d-Lm 3.2  Cu—≠u, œfid-L˙LÙi B°VYt±u ˘NVpTÙ”

œfid-˙LÙv ÍXd-·-fl-L-∞u Aß-˙YL
˘Np-L-Pj-R-¤dœ ER-‹-°-\’. œfid˙LÙ˚^f
˘NpLfidœs LPjßÆ”°\’.

Lp-ƒ-W-≠-¤m, R˚N-L-∞-¤m ˚Yj’ œfid-
˙LÙ˚^d °˚[d-˙LÙ-_-]ÙL UÙt-fl-°-\-’.

Cu-—-≠u

TP-Æ-[d-Lm 3.3 CWjRjßp œfid-˙LÙv A[‹ J›e-œ-T-”j-’-m ÿ˚\

CWj-Rj-ßp œfid-˙LÙ-≥u NÙRÙ-WQ A[‹ 70-110mg/100ml Bœm. Cu—≠-

‡m œfid-L˙LÙ-‘m C˚Qk’ ̆ NVp-T-”-Y-Ru ÍXm CWj-Rj-ßp œfid-̇ LÙ-≥u

A[‹ ®˚XVÙL ®˚X-®-flj-Rl-T-”-°-\-’.

œfid˙LÙ£u A[˚Y J›eœT”j’m aÙo˙UÙuL∞u EtTjß˚V EhT”jß

˘LÙ”dLlTh”s[ TPÆ[dLm (3.1) Èojß ˘NnV‹m.
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Cu—≠u CpXÙÆ•p...

Cu—≠≤u œ˚\TÙ˙PÙ EtTjß ˘NnVlT”m Cu—≠u

˘NpLfidœl TVuT”jRÿ•VÙR „r®˚X´˙XÙ EPp®˚X

GqYÙfl TÙßlT˚PŸm?

LXk’˚WVÙP‹m

∏˙Z ̆ LÙ”dLlTh”s[ Æ[dLm, œ±l◊L˚[ A•lT˚P

VÙd° TœlTÙn‹ ̆ Nn’ A±ÆVp œ±l˙Th•p G›R‹m.

¿hPÙ ̆ NpLs AØYRu Æ˚[YÙL Cu—≠u EtTjß´p

HtT”m œ˚\˙YÙ EtTjß ˘NnVlT”m Cu—≠˚]

˘NpLfidœl TVuT”jR ÿ•VÙR „r®˚X´u ÍXUÙL˙YÙ

CWjRjßp œfid˙LÙ£u A[‹ ·”°\’. CWjRjßp

Es[ AßLlT•VÙ] œfid˙LÙ£˚]f £fløo YØVÙL

˘Y∞˙Vtfl°\’. NÙRÙWQUÙL £flø¨p œfid˙LÙv

LÙQlT”Yßp˚X. LÙ˚X EQ‹ NÙl©”YRtœ ÿu

CWjRl T¨˙NÙR˚]´p  126mg/100ml Gu\ A[Ætœ

AßLUÙL œfid˙LÙv AßLUÙL C⁄kRÙp Ak®˚X˙V

ø¨Ø‹ ̇ SÙn G]lT”m. AßLl T£, RÙLm, A•dL• £fløo

LØjR¤˙U ˙SÙ´u A±œ±Ls.

Íufl UÙRm œfid˙LÙ£u A[˚Yf N¨VÙLl

◊¨k’˘LÙs[ ERÆ ◊¨Ÿm CWjR T¨˙NÙR˚]˙V ø¨Ø‹

˙SÙ˚Vd LiP±Yßp ÿd°Vl Teœ Y°d°\’.

œ±l◊Ls

$ œfid˙LÙ£u A[‹ CWjRjßp ·”YRtLÙ] LÙWQm.

$ ø¨Ø‹ ˙SÙ´u A±œ±Lfim ˙SÙ˚Vd LiP±R¤m.

£flø¨p œfid˙LÙ£u ÿu≤˚X˚Vl ©¨jR±YRtLÙ]

˘T]•dh ˘Pvh B£¨V¨u ERÆŸPu ßhP™h”f

˘NVpT”jR‹m.

˘NVp A±d˚L˚V A±ÆVp œ±l˙Th•p G›R‹m.

J⁄ ̇ NÙR˚]d œZÙ´p 2 ™.≠ UÙß¨ G”dL‹m. AR‡s
2 ™.≠ ˘T]•dh L˚WNp ˙NodL‹m. 2 ®™PeLs
„PÙdL‹m. ®\ UÙt\j˚Rd LY≤dL‹m. √˘V_uh
TÙh•≠p Es[ œfid˙LÙv œ±¬”LfiPu Jl◊˚Ul
T”jß ÿ•‹L˚[d LiP±V‹m.

ø¨Ø‹ ̇ SÙn

Cu—≠u EtTjß´p HtT”m

œ˚\TÙ˙P ̊ Pl 1 ø¨Ø‹ ̇ SÙ´tœd

LÙWQm. ˘Ys˚[ CWjR A‘d

L[ÙL  T  ≠m˙TÙ˚Nh”Ls L˚Q

Vjßp Es[ ¿hPÙ ˘NpL˚[

AØlT˙R CRtœd LÙWQm. ̇ R˚Y

VÙ] A[‹ Cu—≠u A∞lT˙R

CRtœ E¨V £°f˚N. CXdœ

˘NpLfidœ Cu—≠˚] ET

˙VÙ°dL ÿ•VÙR ®˚X˙V ˚Pl 2

ø¨Ø‹ ˙SÙndœd LÙWQm. AßL

EPtT⁄U‡m Àu œ˚\TÙ”˙U

CkR ˙SÙ´tœ LÙWQeL[Ùœm.

EPtT´t£Ÿm EQ‹ Lh”lTÙh”

ÿ˚\Ÿm ˙R˚YlThPÙp U⁄k’

Eh˘LÙsYRu ÍXUÙL‹m Ck

˙SÙ˚Vd Lh”lT”jRXÙm.

EXL N—LÙRÙW A˚Ul◊m(WHO)

A°X EXL PV˘T•d ̆ TP˙W`‡m

C˚Qk’ Jq˘YÙ⁄ Y⁄Pÿm

SYmTo 14˛I EXL ø¨Ø‹j ß]UÙL

L˚P©•d°u\]o. CkR SÙ˚[

ø¨Ø‹ ˙SÙnLfidœ GßWÙ] J⁄

ÆØl◊QoYÙLd L⁄’°u\]o.

øXYhPm (Blue circle)  CRu

ÿjß˚WVÙœm.
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˚RWÙn” T¨˙NÙR˚]

˚RWÙn” —Wl©´u ˘NVpTÙ”Ls ™L
Æ¨YÙ]ß]Ùp ˚RWÙn” œ˚\TÙ”
L˚[l T¨˙NÙR˚] YØVÙLl ◊¨k’
˘LÙs[ ˙Yi•V’ AY£VUÙœm.
˚RWÙn” —Wl© ˙SW•VÙL EtTjß
˘NnŸm aÙo˙UÙuL∞u A[˚YŸm
˚RWÙn” —Wl©˚Vj Ái”°u\
˙Yfl£X aÙo˙UÙuL∞u A[˚YŸm
T¨˙NÙßj’ œ˚\TÙ”Ls ◊¨k’˘LÙs[l
T”°u\].  T3, T4, TSH Gu\ aÙo˙UÙu
L∞u A[˚Yj æoUÙ≤d°u\ BnYLl
T¨˙NÙR˚]Ls CRtœ ET˙VÙ°dLl
T”°\’.

TPm 3.2 ˚RWÙn” —Wl©

Y[o£˚R UÙt\d Lh”lTÙ”

EP≠p S˚P˘Tflm E⁄YÙdL ˛ £˚R‹fljRp ˘NVp
TÙ”Ls ˘TÙ’YÙL Y[o£˚R UÙt\m Gufl
A˚ZdLlT”°\’. Y[o£˚R UÙt\f ˘NVpTÙ”Lfim
aÙo˙UÙuLfi˚PV ˘NVpTÙ”L∞]Ù˙X Lh”l
T”jRlT”°u\]. Y[o£˚R UÙt\f ˘NVpTÙ”L˚[d
Lh”lT”j’m ÿd°VUÙ] SÙ[™pXÙf —Wl©˙V
˚RWÙn” —Wl©. TPm (3.2) Etfl˙SÙd° ˚RWÙn”

—Wl©´u C⁄l©Pj˚Rd Li”©•dL‹m.

˚RWÙn” —Wl© EtTjß ˘NnŸm CWi”

aÙo˙UÙuL˙[ ˚RWÙd≥u Utflm LÙp£˙PÙ≤u.

˚RWÙd≥≤u ˙Y˚XLs Th•V≠PlTh”s[˚Rd

LY≤dL‹m.

$ Bt\p EtTjß˚Vd ·h”°\’

$ Y[o£˚RUÙt\f ˘NVpL∞u Æ°Rj˚R

EVoj’°\’.

$ L⁄ ®˚X´¤m UZ˚Xl T⁄Yjß¤m Í˚[

Y[of£˚VŸm Æ¨YÙdLj˚RŸm Æ˚W‹T”j’

°\’.

$ œZk˚RL∞u EPp Y[of£˚Vd Lh”lT”j’

°\’.

˚RWÙd≥≤u Ht\j RÙr‹Ls EP˚X GqYÙ˘\pXÙm
TÙßd°u\]? ∏˙Z ˘LÙ”dLlTh”s[ RLYpL˚[l
TœlTÙn‹ ˘Nn’ ÿ•‹L∞u A•lT˚P´p œ±l◊

RVÙo ˘Nn’ A±ÆVp œ±l˙Th•p ˙NodL‹m.

  ˚al˙TÙ ˚RWÙn•Nm
˚RWÙd£u EtTjß œ˚\Y˙R Ck®˚Xdœd LÙWQm.
L⁄®˚X´˙XÙ UZ˚Xl T⁄Yjß˙XÙ ̊ RWÙd£u A[‹ œ˚\kRÙp
EPp ˛ U] Y[of£ R˚PT”°\’. Ck®˚X °˘Wh•≤Nm (Cretin-

ism) G]lT”m. ÿßokRYoL∞p ˘RÙPof£VÙL ˚RWÙd£u
œ˚\kRÙp A’ ™d˙^Ù•UÙ (Myxoedema) Gu\ ®˚Xdœd
LÙWQUÙœm. Y[o£˚R UÙt\m œ˚\Rp, U[Y[of£ œ˚\Rp, EPp
G˚P ·”Rp, EPo CWjR A›jRm, EPp ß—dL∞u ≈dLm
˙TÙu\] ˙SÙ´u ÿd°V A±œ±L[Ùœm.

˚alTo ˚RWÙn•Nm
˚RWÙd£≤u ˘RÙPof£VÙ] AßL EtTjß´u YØ ˚RWÙd£u Lh”lT”j’m GpXÙ E´o
˘NVpL˚[Ÿm ˙YLlT”j’m ®˚X Bœm. Y[o£˚R UÙt\ ®Wdœ EVoRp AßL EPp
˘YlT®˚X, AßL ÆVo˚Y EtTjß, CRV ’•l◊ AßL¨l◊, EPp G˚P œ˚\Rp, U]fNgNXm
˙TÙu\˚Y ÿd°V A±œ±L[Ùœm.

°̆ Wh•≤Nm ™d˙^Ù•UÙ



45

E´¨Vp ̨  X

LÙ´h-Po(Goitre)

˚RWÙd-≥u Et-Tj-ßdœ A˙VÙ-•u ̇ R˚YVÙœm. A˙VÙ-•u A[‹ œ˚\Ÿm˙TÙ’

˚RWÙd-≥u Et-Tjß R˚P-T-”m. Ck-®-˚X-´p AßL ˚RWÙd-≥u Et-Tj-ßd-LÙL

˚RWÙn” —Wl© AßL A[-Æp ≈e-œ-°-\-’. Ck-®-˚X˙V LÙ´h-Po.

œ±l-◊-Ls

 EPp-˘N-Vp-L-˚[d Lh-”l-T”j’Yßp ˚RWÙd-≥≤u Teœ?

 ˚RWÙd-≥u Et-Tjß ·•-]Ùp Ht-T-”m ©Wf-£-˚]-Ls G˚Y?

 ˚RWÙd-≥u A[‹ œ˚\k-RÙp Ht-T-”m œ˚\TÙ”-Ls.

 A˙VÙ-•-‡d-œm ˚RWÙn” —Wl-©d-œm Es[ ˘RÙPo◊.

LÙp£Vjßu A[˚Y J›eœT”j’Rp

CWjRjßp LÙp£Vjßu NÙRÙWQ A[‹  9- 11 mg/100 ml Bœm. CWjRjßp

LÙp£Vjßu A[‹ ·”m˘TÙ›’ ˚RWÙn” —Wl© EtTjß ˘NnŸm
aÙo˙UÙ˙] LÙp£˙PÙ≤u. C’ CWjRjßp LÙp£Vjßu A[˚Yd
œ˚\d°\’. CWjRjßp LÙp£Vjßu A[‹ œ˚\kRÙ˙XÙ? ˚RWÙn”
—Wl©´u ©u Tœß´p A˚Ukß⁄d°u\ TÙWÙ˚RWÙn” —Wl© TÙWÙRÙo˙UÙu
Gu\ aÙo˙UÙ˚] EtTjß ˘Nn°\’. C’ CWjRjßp LÙp£Vjßu A[˚Y
AßL¨dLf ˘Nn°\’. LÙp£˙PÙ≤u, TÙWÙRÙo˙UÙu Gu\ aÙo˙UÙuL∞u
˘NVpTÙ” Jufld˘LÙufl GßWÙ]’.

CWjRjßp LÙp£Vjßu A[˚Y CkR aÙo˙UÙuL∞u ˘NVpTÙ” ÍXm
J›eœT”j’Rp GqYÙfl G] TPÆ[dLm (3.4) TœlTÙn‹ ˘Nn’ œ±l◊

RVÙo ˘NnV‹m.e TPm 3.4

TÙWÙ ˚RWÙn”
—Wl©

TPm 3.3

LÙ´hPo

CWj-Rj-ßp LÙp-£-Vj-ßu A[‹

 9-11 mg/100ml

˚RWÙn” —Wl© LÙp-£-̇ PÙ˚] Et-
Tjß ̆ Nn-°-\’

TÙWÙ ̊ RWÙn” —Wl© TÙWÙRÙo˙UÙ˚]

Et-Tjß ̆ Nn-°-\’..

·
”

°
\
’

œ
˚

\
°

\
’

A[‹ J›e-œ-T-”j-Rl
T”°\’

TP-Æ-[d-Lm 3.4  CWj-Rj-ßp LÙp-£-Vj-ßu A[˚Y J›e-œ-T-”j-’-Rp

$ G¤m◊L∞≠⁄k’ LÙp£Vm CWjRj’Pu LXlT˚Rj
R˚P˘Nn°\’.

$ CWjRjßp AßLm Es[ LÙp£Vj˚R G¤m◊L∞p
˙NL¨d°\’.

$ £fløWLjß≠⁄k’ LÙp£Vj˚Rj ß⁄mT E±g£
G”dL ER‹°\’.

$ G¤m◊L∞p LÙp£Vm ̇ NL¨lT˚Rj R˚P ̆ Nn°\’.
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LÙo-•˙NÙp : ◊W-Rm, ˘LÙ›l◊ Gu-T-Yt±-≠-⁄k-’
œfid-˙LÙ˚^ Et-Tjß ˘Nn-°-\’. TÙ’LÙl◊
˘NpL∞u ˘NVpL˚[ UkRU˚PVf ˘NnRp, EP-
≠p ≈d-Lm, AXo¥ Gu-T-Yt˚\l ˙TÙd-œ-°-\-’.
Bp-˙PÙv-•-WÙu : £fl-ø-W -Lj-ßp ˘NVp-Th”
EP≠u øo˛ RÙ’ El◊ NU-®˚X˚V ®˚X-®-fljR
ER-‹-°-\-’. CWjR A›j-Rj˚R J›e-œ-T-”j-’-°-\’.

TÙ≠-Vp aÙo-˙UÙu-Ls : TÙ≠Vp
Efll◊L∞u Y[of£˚VŸm ˙Y˚X˚VŸm
Lh”lT”j’°\’.

G©-˘Sl-¨u : (Ah√]Ù≠u) ˘S⁄d-L• ®˚X-L-∞p
£m-T-˘Rh-•d Ui-P-Xj-’-Pu C˚Qk’ ˘NVp-T-”-
°-\-’. Cq-YÙfl Cf-„r-®-˚X-L-∞p ˙TÙWÙ-P˙YÙ
Ap-X’ ◊\-ÿ-’-°h” KP˙YÙ CV-¤-°-\’

˙SÙo G©-˘Sl-¨u : (˙SÙo Ah√]Ù≠u) G©˘Sl¨-
‡-Pu C˚Qk’ ˘NVp-T-”-°-\’.

TP-Æ-[d-Lm 3.5 Ah-√-]p —Wl© EtTjß ˘NnŸm aÙo-˙UÙu-Ls

˘S⁄dL• ®˚XL∞p...

˘S⁄dL• ®˚XL∞p EP˚Xj RVÙo ®˚XlT”jR ER‹m aÙo˙UÙuL˚[
EtTjß ˘NnY’ Ah√]p —Wl©VÙœm. —Wl©´u C⁄l©Pÿm
£\l©Vp◊Lfim TPÆ[dLm (3.5), œ±l◊Ls ˙TÙu\Yt˚\l TVuT”jß

TœlTÙn‹ ˘Nn’ œ±l◊ RVÙo ˘NnV‹m.

UÙo˘T¤m-©tœl ©uTœß´p LÙQlT”m SÙ[-™pXÙ —Wl© ˚RUv

(Thymus). œZk-˚Rl T⁄-Yj-ßp ™L˙YL-UÙLf ˘NVp-T-”m Cf-—-Wl© C[-

˚Ul-T-⁄-Yj-ßp —⁄e° £±-V-RÙL UÙflm.- C’ ˚R˙UÙ-£u (Thymosin) Gu\

aÙo-˙UÙ˚] Et-Tjß ˘Nn-°-\-’. C[-˚Ul T⁄Y aÙo-˙UÙu Gu-flm C˚R

A˚Zl-To. E-P-≠u R”l-TÙt-\p ̆ NV-¤dœ ER-‹m ≠m-̇ TÙ-̊ Nh-”L-∞u ÿßof-

£-˚V-Ÿm ˘NVp-TÙh-•-˚]-Ÿm J›e-œ-T-”j-’-Y˙R CRu ÿd-°V ˙Y˚X.

œ±l-◊-Ls

 Ah-√-]p —Wl-©-´u C⁄l©Pÿm TÙLeLfim.

 ˘S⁄dL• ®˚XL˚[f NUÙ∞dœm aÙo˙UÙuL∞u ˘NpTÙ”Ls.

 LÙo˘Pdv EtTjß ˘NnŸm aÙo˙UÙuLfim ˙Y˚XŸm.

£m-T-˘Rh-•d Ui-P-Xm Ái-Pl-T”m ˙TÙ’ Ht-T-”m EPp UÙt-\e-Ls øiP ˙SWm ®˚X-®tL ER-

‹m aÙo-̇ UÙu-Ls G© ̆ Sl-̈ u, ̇ SÙo G©-̆ Sl-̈ u Bœm. CkR aÙo˙UÙuL∞u ̆ NVpTÙ” SWm◊

UiPXÿm SÙ[™pXÙf —Wl© UiPXÿm Ju˙\Ù˘PÙufl C˚Qk’ ˘NVpT”YRtœ

ERÙWQUÙœm.

TPm 3.5 ˚RUv

C[-˚Ul-T-⁄-Ym Y˚W-Ÿs[ aÙo-˙UÙu

EhTœß

˘U”pXÙ

˘Y∞lTœß

LÙo-̆ Pdv
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E´od L•-LÙ-Wm

CVpTÙ] E´of ˘NVpTÙ”Lfidœ G”j’dLÙh”dLs ApXYÙ
E\eœR¤m ÆØj’QoR¤m. CjR˚LV ˘NVpTÙ”L˚[d
Lh”lT”j’Y’ Í˚[´u S”lTœß´p LÙQlT”m Tœß

˚T≤Vp —Wl©(Pineal gland) Bœm.  C’ Et-Tjß ̆ Nn-Ÿm ̆ UX-

˙PÙ-≤u (Melatonin) Gu\ aÙo-˙UÙu Au-\ÙP YÙrd-˚L-´p

S˚P-˘T-flm ˘NVp-L-∞u ∫W-˚Ul˚Tl ˙TQ ER-‹-°-\-’. CW‹ ˙SWe-

L-∞p ˘UX-˙PÙ-≤u Et-Tjß ·”-R-¤m TLp ˙SWe-L-∞p œ˚\-‹m Bœm.

˘UX-˙PÙ-≤u A[‹ ·”m ˘TÙ›’ ÁdLm Y⁄Y’Pu œ˚\Ÿm˙TÙ’ Ád-

Lj-ß-≠-⁄k’ ÆØj-̆ R-Z-‹m ̆ Nn-Y’ GqYÙfl G]d LXk’˚WVÙ• ÿ•‹L˚[d

œ±dL‹m. œ±l©hP C]l-˘T-⁄d-L LÙX-Lh-P-ÿ-˚PV E´-¨-]e-L-∞p C]l-

˘T-⁄dL ˘NVp-TÙ-”-L˚[d Lh-”l-T-”j-’-Y-’m CkR aÙo-˙UÙ]Ù-œm. .

Y[of£dœl ©u]Ùp
aÙo˙UÙ≤u Lh”lTÙh•p S˚P˘Tflm ˘NVpTÙ˙P EPp Y[of£.
Y[of£˚Vj Ái”m aÙo˙UÙ˚] EtTjß ̆ NnY’ ©hÎhP¨ —Wl©VÙœm.
©hÎhP¨ —Wl©´u A˚Ul◊m C⁄l©Pÿm ∏˙Z ̆ LÙ”dLlTh”s[ TPm

(3.7) TœlTÙn‹ ˘Nn’ A±ÆVp œ±l˙Th•p G›R‹m.

˚T≤-Vp   —Wl©

TPm 3.6

E´od L•-LÙ-Wm

TPm 3.7 ©hÎhP¨ —Wl©

˚al˙TÙRXÙUv

©hÎhP¨´u
©uTœß

©hÎhP¨´u
ÿuTœß

SWm©˚Z˙TÙohPp £˚W



48

E´¨Vp ̨  X

Y[of£ ®˚X´p Y[of£˚V AßLlT”j’°\ aÙo˙UÙu Y[of£

aÙo˙UÙu (˘NÙUÙh˙PÙ •˙WÙl©u)

CkR aÙo˙UÙ≤u EtTjß´p Es[ Ht\dœ˚\‹ Y[of£˚V GqYÙfl
TÙßd°\’ Gufl ∏˙Z ˘LÙ”jß⁄d°u\ ÆYWeL˚[l TœlTÙn‹ ˘Nn’

ÿ•‹L˚[ E⁄YÙdL‹m.

EPp Y[of£ ®˚X-´p ˘NÙUÙh˙PÙ •˙WÙl-©u

(Somatotropin). Et-Tjß Aß-L-UÙ-]Ùp AæR EPp

-Y-[of£ Ht-T-”m. Ck-®-˚X˙V WÙh-NNj Ru˚U

(Gigantism) G]l-T-”m. Y[of-£- Lh-Pj-ßp CRu -Et-

Tjß œ˚\k-RÙp EPp-Y-[of£ œu± œs-[j-Ru-

˚Udœd (Dwarfism) LÙW-Q-UÙ-°-\’

Y[of£ ®˚Xd-œl ©u ˘NÙUÙh-˙PÙ -•˙WÙl-©u

Aß-L-UÙ-Lf —Wk-RÙp ÿLm, RÙ˚P G¤m◊, ÆWp-Ls

Gu\ CPe-L-∞-¤s[ G¤m-◊-Ls Y[-⁄m „r-®˚X

Ht-T-P-XÙm. C’˙Y Ad˙WÙ˘ULÙ-≠  (Acromegaly).

©hÎhP¨ —Wl©´u ÿuTœß ©\ SÙ[™pXÙf —Wl©L∞u ̆ NVpTÙh•˚]j
Ái”m aÙo˙UÙuL˚[Ÿm EtTjß ˘Nn°\’. C˚Y˙V •˙WÙl©d
aÙo˙UÙuLs. AR]Ùp ©hÎhP¨ —Wl©dœ SÙ[™pXÙf —Wl© UiPXjßp
AßL ÿd°Vj’Ym Ei”.

©hÎhP¨ —Wl©´u ÿuTœß EtTjß ˘Nn°u\ aÙo˙UÙuL∞u
AhPY˚Q (3.1) TœlTÙn‹ ˘Nn’ ÿ•‹L˚[ A±ÆVp œ±l˙Th•p

G›R‹m.

TPm 3.9

Ad˙WÙ ˘ULÙ-
≠-VÙp TÙßd-
Ll-Th-P- SToTPm 3.8

œs-[j-Ru-˚U-Ÿm
WÙh-N-Nj-Ru-˚U-Ÿm

Ah-P-Y˚Q 3.1

©h-Îh-P¨ —Wl-©-´u ÿu-T-œß ˙Y˚X

˚RWÙn-” v-•-ÿ-˙Xh-•e ˚RWÙn” —Wl-©-´u ˘NV˚X Fd-œ-Æd-°-\’.

aÙo-̇ UÙu (TSH)

Ah-¨˙]Ù LÙo-•˙LÙ Ah-√-]p —Wl-©-´u LÙo-˘Pdv Tœ-ß-´u ˘NVp-TÙh˚P

•˙WÙ-©d aÙo-˙UÙu (ACTH) Fd-œ-Æd-°-\-’.

˘LÙ]˙PÙ •˙WÙ-©d Bi-L-∞p Æ˚W-L-∞u ˘NVp-TÙh-˚P-Ÿm, ˘Ti-L-∞p

aÙo-̇ UÙu (GTH) Ai-Pf —Wl©L∞u ˘NVp-TÙh-˚P-Ÿm Fd-œ-Æd-°-\’.

Y[of£ aÙo-̇ UÙu (GH) EPp-Y-[of-£˚V ˙YLl-T-”j-’-°-\’.

(˘NÙUÙh˙PÙ •˙WÙl-©u (STH)

◊˙WÙ-XÙd-•u RÙnl-TÙp —Wj-R-¤dœ ER-‹-°-\’.

EtTjß ˘NnŸm aÙo˙UÙuLs
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©WNYm, RÙnlTÙp —WjRp, ø¨u NU®˚X

©h-Îh-P¨ —Wl-©-´u ©u-T-œ-ß-´p C⁄k’ —Wdœm CWi” aÙo-˙UÙu-Ls

Bd-≥-˙PÙ-≥u, YÙ˙^Ù-©-W-≥u Gu-T˚Y ˚al-˙TÙ-R-XÙ-U£p Es[ R≤l-

ThP SWm◊ ̆ Np-L-∞p Et-Tjß ̆ Nn-Vl-T-”-°-u\]. (Neuro secretory cells). CkR

aÙo-̇ UÙu-L˚[f ̇ N™j’ ̊ Yd-L-‹m ̇ R˚Yl-T-”m ̆ TÙ›’ CWj-Rj-ßp LXdL-

‹m ˘Nn-Y-’-RÙu ©h-Îh-P¨ —Wl-©-´u ˙Y˚X.

TPm (3.7) ∏˙Z RWl-Th-”s[ Ah-P--Y˚Q (3.2) GuT]Yt˚\l TœlTÙn‹ ̆ Nn’

œ±l◊ RVÙo ˘NnV‹m.

£fløWLjßp ø¨u Eh°W°jRp ÍXUÙL YÙ˙^Ù©W£u EP≠p ø¨u A[˚Y

J›eœT”j’°\’. ∏˙Z ˘LÙ”dLlThP TP-Æ-[d-Lm (3. 6) I Et-fl-˙SÙd-L-‹m.

œ±l-◊-L-∞u A•l-T-˚P-´p LXk’˚W-VÙ• A±-Æ-Vp œ±l-˙Th-•p G›-R-‹m.

˙Y≤tLÙXjßp ÆVo˚Y YØ-VÙ-L-‹m Utflm EP≠≠⁄k’ RiΩo CZl◊

Ht-T-”YRÙp YÙ˙^Ù-©-W-£-≤u Et-Tjß Aß-L-UÙL C⁄dœm. B]Ùp U˚Zd-

LÙ-Xj-ß-¤m œ∞o-LÙ-Xj-ß-¤m CRu Et-Tjß œ˚\-YÙL C⁄dœm. ˘Y´p

LÙXjß¤m, U˚ZdLÙXjß¤m EP≠p C⁄k’ ˘Y∞˙Vflm £flø¨u A[‹

˙YflTh•⁄lT’ GR]Ùp Gufl Li”©•dL‹m.

aÙo-˙UÙu ˙Y˚X

Bd-≥-˙PÙ-£u

  YÙ˙^Ù-©-W-≥u Ap-X’

Bu• ˚PÎ-¨h-•d £fløWLjßp ø¨u Eh°W°jR¤dœ ER‹°\’.

aÙo˙UÙu (ADH)

Ah-P-Y˚Q 3.2

LolTl˚T´u ™⁄-’-YÙ] R˚N-L-∞u —⁄e-œ-R-¤dœ

ER--‹-YRÙp ©W-N-Ym G∞-RÙ-°-\-’.

RÙnl-TÙp —Wj-R-¤dœ ER-‹-°-\’.

£flø¨u A[‹
œ˚\°\’.

CWjRjßp ø¨u NÙRÙWQ A[‹.

YÙ˙NÙ©W£u EtTjß œ˚\°\’.

YÙ˙NÙ©W£u EtTjß ·”°\’.

£fløWLjßp øo ß⁄mT
Eh°W°dœm ̆ NVp œ˚\°\’.

œ
˚

\
°

\
’

·
”

°
\
’

ø¨u A[˚Y
J›eœT”j’°\’.

TPÆ[dLm 3.6 CWjRjßp ø¨u A[‹ J›eœT”j’Rp

£flø¨u A[‹
·”°\’

£fløWLjßp øo ß⁄mT
Eh°W°dœm ̆ NVp ·”°\’

 N
T

-5
2

9
-7

-B
IO

L
O

G
Y

-1
0

-T
-V

O
L

.1
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Dvh-˙WÙ-_u

TÙ≠Vp C]l˘T⁄dLf £\l©Vp◊L[Ù] UÙR-
Æ-PÙn —Zt-£,- AiP Et-Tjß Gu-T-Yt-̊ \d Lh-
”l-T-”j-’-°-\’..

◊˙WÙ-˘_v-•-˙WÙu

L⁄˚Y L⁄l-˚T-´p ®˚X-®-flj-R-p, AiP Et-
Tjß, UÙR-Æ-PÙn —Zt£ Gu-T-Yt-˚\d Lh-”l-T-
”j-’-°-\-’.

˘Pv-˙PÙv-•-˙WÙu

TÙ≠Vp C]l˘T⁄dLf £\l©Vp◊
L[Ù] J≠-UÙt\m, ˙WÙU-Y[of£, C]l-
˘T⁄dL Efll-◊-L-∞u Y[of£, Æk’ Et-
Tj-ß Gu-T-Yt˚\d Lh”lT-”j-’-°-\’.

TP-Æ-[d-Lm 3. 7 C]l-˘T-⁄dL aÙo-˙UÙu-Ls

Ai-Pf-—-Wl©
(Ovary)

Æ˚W-Ls  (Testis)

YÙ-˙^Ù-©-W-£u Et-Tjß œ˚\k-RÙp A’ EP˚X Gq-Æ-Rm TÙßd-°-\’?

EeLfi˚PV L⁄j˚Rd œ±l©P‹m.

YÙ˙^Ù-©-W-£u EtTjß œ˚\Ÿm˙TÙ’ £fl-ø-W-Lj-ßp Ri-Ω-¨u ß⁄mT Eh-°-W-

°j-Rp œ˚\-k’ £fl-øo Aß-L A[Æp ˘Y∞-˙V-flm. Ck-®-˚X˙V PV-˘Th-•v

Cu-£©-Pv (Diabetes insipidus). A•d-L• £fl-øo LØj-Rp,  ™œkR RÙLm Gu-

T˚Y ˙SÙ´u A±-œ-±-L[Ù-œm.

œ±l-◊-Ls

 £fl-ø-W-Lj-ßp YÙ˙^Ù-©-W-£-≤u ˙Y˚X.

 YÙ˙^Ù©W£u EtTjßŸm £flø¨u A[‹m

 PV-̆ Th-•v Cu-£-©-Pv.

C]l-̆ T-⁄dL £\l©Vp◊Lfidœl ©u]Ùp

Æ˚W-L-fim Ai-Pf-—-Wl-©-Ÿm C]l˘T⁄dL aÙo-̇ UÙu-L-̊ [f —Wd-°u-\-].-

TPÆ[dLm (3.7) I TœlTÙn‹ ̆ Nn’ aÙo˙UÙuLs, EtTjß˘NnŸm CPm, ̇ Y˚X

CYt˚\ EhT”jß AhPY˚Q RVÙWÙdL‹m.

ÿd°V Lh”lTÙhPÙ[o
Í˚[-´u Tœ-ß-VÙ-°V ̊ al-˙TÙ-R-XÙ-Uv SÙ[-™pXÙ —Wl-©-´u Tœ-ß-VÙ-L-‹m

˘NVp-T-”-°-\-’. C’ ©hÎhP¨ —Wl©˚VŸm ARuYØ ©\ SÙ[™pXÙ

—Wl©L˚[Ÿm Lh”lT”j’°\’.

(TP-Æ-[d-Lm 3.8) Et-fl-˙SÙd° œ±l-◊-L-∞u A•l-T-˚P-´p TœlTÙn‹ ˘Nn’

ÿ•‹Ls A±-Æ-Vp œ±l-˙Th-•p G›-R-‹m.
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TXÆR ¨ƒ£e aÙo˙UÙuLs (Releasing hormones), Cu∂©hP¨

aÙo˙UÙuLs (Inhibitory hormones)  ˙TÙu\Yt˚\ EtTjß ˘Nn’

˚al˙TÙRXÙUv ©hÎhP¨ —Wl©˚VŸm ARuYØ SÙ[™pXÙf

—Wl©L˚[Ÿm ÿ›Y’UÙLd Lh”lT”j’°\’.

œ±l-◊-Ls

 ¨ƒ£e aÙo-˙UÙ≤u ˘NVp-TÙ”.

 Cu-∂-©h-P¨ aÙo-˙UÙ-≤u ̆ NVp-TÙ”.

 ÿd°V Lh”lTÙhPÙ[WÙ] ˚al˙TÙRXÙU≥u ˘NVpTÙ”.

RLYp ̆ RÙPo◊dœ ER‹m ̇ Yßj RLYpLs
œ±l©hP TÙ˚R´p Gflm◊Ls Y¨˚NVÙLf ˘NpY˚Rl TÙojß⁄l¿oLs

ApXYÙ? C˚Y EtTjß ˘NnŸm £X ˙Yßl ˘TÙ⁄hL˙[ CRtœ LÙWQm.

CqYÙ\Ù] RL-Yp T¨UÙt\j˚R HtT”jR £X ÆXeœLs œ˚\kR A[-Æp

AYt±u EP-≠-≠-⁄k’ —t-fll-◊-\j-ßp —Wd-Ll-T-”-°u\ ˙Yßl-˘TÙ-⁄h-L˙[

˘T˙WÙ-˙UÙuLs -(Pheromones). C˚Q-L˚[d LYof£ ˘Nn-Rp, EQ‹ °˚Pl-

T˚R A±-ÆjRp, ˙TÙd-œ-Y-Wj-’l TÙ˚R-˚Vj æo-UÙ-≤jRp, ATÙV Gf-N-¨d˚L

A∞jRp  ̇ TÙu\ TX ̇ R˚Y-L-fidœ ̆ T˙WÙ-̇ UÙu-Ls TVu-T-”j-RlT”°u\].

˙R…d-Ls, L˚W-VÙu-Ls NÍL YÙrd˚L SPj-’-Y’ ˘T˙WÙ˙UÙu-L-˚[l TVu-

T-”j-ß-Ÿs[ ̇ Yßj RL-YpLs YØ-VÙ-œm. Lv-Á-¨-UÙ-≤-≠-⁄k’ °˚Pd-œm Lv-

Á¨ (Musk),  ◊‡-œl È˚]-´-≠-⁄k’ °˚Pd-œm ◊‡œ (Civeton),  ˘Ti Th-”-

Ëp Èf£ Et-Tjß ̆ Nn-Ÿm ̇ TÙm©-˙LÙp (Bombykol) GuT˚Y ̆ T˙WÙ-˙UÙu-L-

fidœ G”j-’d-LÙh-”-L-[Ù-œm. ̇ Y[Ùi-’-̊ \-́ p ̆ NVt˚L ̆ T˙WÙ˙UÙu-L-̊ [l

TVu-T-”jßl Èf-£-L˚[ AØd-œm ÿ˚\ Rt-˙TÙ’ Y[ok’ Y⁄-°-\-’.

TP-Æ-[d-Lm 3. 8 ˚al-˙TÙ-R-XÙ-U—m ©h-Îh-P¨ —Wl-©dœ™-˚P-˙V-Ÿs[ ˘RÙPo◊

©h-Îh-P¨ —Wl-©-´u ÿu-
T-œ-ß-´u •˙WÙ-©d aÙo-

˙UÙu-L-∞u Et-Tj-ß-˚Vj
R˚P-˘Nn-°-\’.

˚al-˙TÙ-R-XÙ-Uv

©h-Îh-P¨ —Wl-©-´u ÿu-T-œß Ái-Pl-Th” •˙WÙ-©d
aÙo-˙UÙu-Ls Et-Tjß ˘Nn-Vl-T-”-°-u\].

Cu-∂©h-P¨ aÙo-̇ UÙu

¨ƒ£e aÙo-̇ UÙu
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Bd-≥u
(Auxin)

˘Np Y[of-£, ˘Np øfiRp,
-÷-≤-˘UÙh-”-L-∞u Y[of£,

L≤Ls E⁄-YÙ-Rp

˚Nh-˙PÙ-°-≤u
(Cytokinin)

 ˘Np ©¨-Rp, ˘Np-TÙ-œ-
TÙ”, ˘Np-Y-[of-£

°l-To≠u-Ls
(Gibberellin)

˙N™jR EQ˚Yf  £˚R
-‹-flj-ß Æ˚R-Ls ÿ˚[dL
ER‹°u\], C˚X
Æ¨Rp

TP-Æ-[d-Lm 3.9 RÙYW aÙo˙UÙuLs

Al-˘N-£d A™-Xm
(Abscisic acid)

Æ˚R-́ -¤s[ L⁄-Æu E\eœ
®˚X, ÿßokR C˚X-Ls, L≤-

Ls Eßo-Rp,

Gß≠u
(Ethylene)

(YÙŸ Y•Ym)

C˚XLfim TZeLfim
ÿßoRp,  AßLUÙœm ˘TÙ›’
C˚XLfim TZeLfim EßoRp.

RÙY-We-L-∞-¤m aÙo-̇ UÙu-Ls

RÙY-We-L-∞p E´of-̆ N-Vp-L˚[d Lh-”l-T-”j-R-‹m J⁄e-°-̊ Qd-L-‹m ̆ NnY’

RÙYW aÙo-˙UÙu-Ls Bœm. CYt-˚\j RÙYWY[of£ Lh-”l-T”jßLs (Plant

growth regulators) Gu-flm ·\-XÙm.

RÙYW aÙo-̇ UÙu-L-∞u ̆ TV-⁄m ̇ Y˚XLfim TP-Æ-[d-Lm (3.9) I Etfl˙SÙd°

Ah-P-Y˚Q (3.3) I ®Wl-T-‹m.
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˘NVt˚Lj RÙYW aÙo-̇ UÙu-Ls
RÙY-We-L-∞-¤s[ CVt˚L RÙYW aÙo-˙UÙu-L-∞u

˙Yß A˚Ul-̊ Tl ©¨j-R-±k’ ̆ NVt˚L RÙY-W- aÙo-

˙UÙu-Ls Et-Tjß ˘Nn-Vl-T-”-°u\]. CYt-±u

TVu-TÙ” ̇ Y[Ùi’˚\ ÿu-̇ ]t-\j-ßtœ ™Ll TV-

‡˚PV-RÙ-°-\-’. £X ˘NVt˚L aÙo-˙UÙu-L-˚[j

˘R¨k’ ̆ LÙs-[-XÙm.

Bd≥-u-Ls

ÿß-⁄m ÿu-]˙W LÙn-Ls Eßo-Y-̊ Rj R˚P-̆ NnRp,-

˙Yo ÿ˚[jRp, L˚[L˚[ AØjRp ̇ TÙu\ ̇ R˚Y

LfidLÙL ̇ Y[Ùi ’˚\´p ET˙VÙ°dLlT”°u\].

¥lTo≠uLs

ßWÙh-̊ N, Bl-©s ̇ TÙu\ L≤-L-∞u A[-̊ Yl ̆ T -̈

RÙd-L-‹m, Y¶L ˙SÙd-°p L≤-Ls J˙W ˙SWj-ßp

T›l-T˚Rj R˚P ˘Nn-V-‹m TVu-T-”j-’-°-\Ùo-Ls.

Gß≠u

Au-]Ù-£l-TZf ̆ N•-Ls J˙W NU-Vj-ßp Èd-L-‹m, Rd-

LÙ-∞, G-¤-™f-˚N,- BWg— ˙TÙu\ TZe-Ls T›dL

˚Yd-L-‹m TVu-T-”j-’-°-\Ùo-Ls. Gj-ß-˙TÙu Gu\

ßW-Y-Y-•-Æ-¤s[ ˘TÙ⁄˚[ Wl-To UWj-ßp TVu-T-

”j-’m ˙TÙ’ Gj-ß-≠-]ÙL UÙ± Wl-To TÙp Et-

Tjß˚V Aß-L-¨d-°-\’.

Al˘N£d A™Xm

L≤C]jRÙYWeL∞p J˙W ˙SWj-ßp Afl-Y-˚P-

˘NnVl TVu-T-”j-’- °-\Ùo-Ls.

LÙnL∞p Æ˚R
CpXÙUp BdœY’m

aÙo˙UuLs

BWg-—, ßWÙh-˚N, Ro-È-N¶

˙TÙu\ TZ-Y-̊ L-L-∞p ̆ NVt˚L

Bd-≥u TVu-T-”jß Æ˚R-

Vt\ L≤-Ls Et-Tjß ˘Nn-Vl-T-

”-°-\-’. Cq-YÙfl L⁄-‹-fl-Rp S˚P-

˘T-\Ù-Up „pLs L≤-L-[ÙL

UÙflm ̆ NV˙X TÙoj-R-̇ ]Ù-LÙo©

(Parthenocarpy). ¥l-To-≠-u-L

fim TÙoj-R-˙]Ù-LÙo© ®Lr-

‹dœd LÙW-Q-UÙ-°u-\-’. ̆ NVt˚L

Bd≥‡L[Ù°V NAA, IBA

GuT]Yt˚\ LÙnLs ÿß⁄m

ÿu]˙W EßoY˚Rj R˚P

˘NnRp, ˙YoLs ÿ˚]dL

˚YjRp GuTYt±tLÙL‹m

2, 4 - D  L˚[d˘LÙp≠VÙL‹m

TVuT”j’°\ÙoLs.

RÙYWaÙo˙UÙuLs ˙Y˚X

Bd£uLs

Al˘N£d A™Xm

Æ˚R´¤s[ ˙N™l◊ EQÆu £˚R‹\p

LÙnLs T›dL ER‹°\’.

AhPY˚Q 3.4
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RÙYW aÙo-˙UÙu-L-˚[l Tt-± ◊¨k’ ̆ LÙi-ºo-Ls Ap-XYÙ? CkR

˙Yßl ̆ TÙ⁄h-L-∞u LiÍ-•j-R-]-UÙ] TVu-TÙ” TX-ÆR —LÙ-RÙWl

©Wf-£-˚]-L-fid-œm, —t-fll-◊\ SÙNj-ßt-œm LÙWQUÙ°\’ Gu-T’

UfldL ÿ•-VÙR Ei˚UVÙ-œm.

E´of ˘NVpTÙ”L˚[d Lh”lT”j’Yß¤m J⁄e°˚Ql◊
˘NnYß¤m aÙo˙UÙuLfidœ ÿd°Vl Teœ Ei”. EPp NÙokR
˘NVpTÙ”L∞u NU®˚X ®˚X®flj’m ˙Yßl˘TÙ⁄hL˙[
aÙo˙UÙuLs. ÆXeœL∞p SWm◊ UiPXjß‡˚PV‹m
SÙ[™pXÙf —Wl© UiPXjß‡˚PV‹m J⁄e°˚QkR
˘NVpTÙ˙P Eh◊\ NU®˚X˚Vl ˙T‘°\’.

1. ˘NÙp C-˚Q-L-˚[d Li-”-©-•j’ ®Wl-T‹m.

˚RWÙd-≥u : ˚RWÙn” —Wl©

G©˘Sl¨u : ....................................

2. LhPjßp ˘LÙ”dLlThP ÆYWeL˚[l TœlTÙn‹ ˘Nn’

Æ]ÙdLfidœ Æ˚P G›’L.

X - CkR aÙo˙UÙ≤u EtTjß CWÆp ·”R¤m, TL≠p

œ˚\YÙL‹m C⁄dœm.

Y ˛Ah√]p —Wl©´≠⁄k’ E⁄YÙœm aÙo˙UÙuLs

£mT˘Rh•d UiPXj˙RÙ” ˙Nok’ ˘NVpT”°\’.

(a) ‘X’Gufl œ±l©”m aÙo˙UÙ‡m A˚R EtTjß

˘NnŸm —Wl©˚VŸm ©¨jR±k’ ˘TVo G›’L.

(b) ‘Y’ Gufl œ±l©”m aÙo˙UÙuLs G˚Y˘VpXÙm?
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1. TPÆ[dLj˚Rl TœlTÙn‹ ˘Nn’ ˘LÙ”dLlThP AhPY˚Q˚Vf

N¨VÙL ®Wl◊L.

—Wl© C⁄l©Pm aÙo˙UÙuLs

-Ah-√-]p

 -Æ˚W-Ls

 (Bi-L-∞p)

-˚al-˙TÙ-RXÙ-Uv

-©h-Îh-P¨

-˚RWÙn”

-L˚Q-Vm

-Ai-Pf—Wl-©-Ls

(˘Ti-L-∞p)

˚T≤Vp

-TÙWÙ-˚R-WÙn”

-˚RUv
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4. £fl-ø-W-Lj-ßp Ri-Ωo ¡i-”m E±g£ G”d-Ll-T-”-Y-Rtœ ER-‹m aÙo-̇ UÙu

(a) TSH

(b) ACTH

(c) ADH

(d) GTH

 "EP≠u Eh◊\fNU®˚Xl ˙TQ≠p SÙ[™pXÙ —Wl© UiPXjßu

Teœ' Gu\ R˚Xl-©p J⁄ L⁄jRWeLm Ht-TÙ” ˘Nn-V-‹m.

 "˘NVt˚Lj RÙYW aÙo-˙UÙu-L-∞u TVu-TÙ”, YÙnl-◊-Ls, Æ˚[‹-Ls',

Gu\ R˚Xl-©p J⁄ ÆYÙ-Rm Ht-TÙ” ˘Nn-V-‹m.

$ ø¨Ø‹ ̇ SÙ˙VÙ” ̆ RÙPo◊˚PV S≈] BnYL T¨˙NÙR˚]L˚[l Tt±

ÆYW˙NL¨l◊ SPjß EXL ø¨Ø‹ ß]jßp J⁄ LiLÙh£ HtTÙ”

˘NnRp.



YWXÙfl LÙQÙR ̆ Ys[l˘T⁄dLl ̇ TWØ˚Y Ju±˚Qk’ ̇ LW[m Gßo˘LÙiP’.

U˚Zl TÙßl◊dœl ©\œm ˙TWØ‹ Af—fljRp ·±V’ GR]Ùp?

˘NnßjRÙs ˘NnßL˚[l TœlTÙn‹ ˘Nn’ Li”©•l◊L˚[ G”j’d

·fl‹m.

$

$
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ClT•lThP „r®˚XL∞p TXRWlThP ˙SÙnLs TW‹YRtœd LÙWQm Gu]?

LXk’˚WVÙPp ˘NnV‹m.

˙SÙV‘dLs ̆ T⁄œYRtœm, TW‹YRtœm Es[ „r®˚XLs LÙQlT”m˘TÙ›’

TXY˚LVÙ] ̆ RÙtfl˙SÙnLs TW‹YRtœd LÙWQUÙœm ApXYÙ? ̇ SÙV‘dL∞p

˘T⁄UÙTÙu˚UŸm ÷i‘´¨L[Ùœm.

÷i‘´¨Lfim ̇ SÙnLfim

U≤R⁄dœl TVuT”m ®˚\V ÷i‘´¨Ls Es[] Gufl øeLs A±kß⁄l¿oLs

ApXYÙ? B]Ùp ÷i‘´¨L∞p ˙SÙV‘dLfim Es[]. ˙SÙV‘dL[Ù]

÷i‘´¨L˚[ EhT”jß ∏˙Z ̆ LÙ”dLlThP Th•V˚X Æ¨‹T”jR‹m.

$ TÙdº¨VÙ

$

$

$

U≤R˚] Uh”UpX ©\ ÆXeœL˚[Ÿm RÙYWeL˚[Ÿm ClT•lThP

˙SÙV‘dLs TÙßd°u\]. ˙SÙV‘dLs J⁄Y¨Pm C⁄k’ Ut˘\Ù⁄Yodœl

TW‹Y’ Gk˘RkR YØL∞p? ∏˙Z ̆ LÙ”dLlThP TPÆ[dLm (4.1) TœlTÙn‹ ̆ Nn’

ÿ•‹L˚[ E⁄YÙdL‹m.

TPÆ[dLm 4.1 ˙SÙnLs TW‹m ÿ˚\

˘RÙ”Rp

UÙN˚PkR EQ‹m, RiΩ⁄m

C⁄Up, ’mUp A‘ødLm ˘NnVÙR

L⁄ÆLs

B˚P

LPj’m E´¨Ls
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˙SÙnLs TW‹m ©\ YØ ÿ˚\L˚[l Tt± ÆYW

˙NL¨l◊ SPjß TPÆ[dLm Æ¨‹T”jR‹m.

TW‹m ̇ SÙnL˚[j R”lTRtœ Gu˘]u] YØÿ˚\

Ls L˚P©•dLXÙm Gufl Li”©•j’ J›eLÙ]

ÿ˚\´p TPÆ[dLm RVÙo ˘Nn’ YœlT˚\´p

LÙh£dœ ˚YdL‹m.

˙TWØ‹ HtThP TœßL∞p TWÆl ̆ T⁄L YÙnl◊s[

˙SÙn G≠dLÙnfNp. G≠dLÙnfN≠u LÙWQm, TW‹m

ÿ˚\, R”lTÙt\p ˘NVpTÙ” GuT]Yt˚\l Tt±

∏˙Z ̆ LÙ”dLlThP ÆYWeL˚[l TœlTÙn‹ ̆ Nn’

œ±l◊ RVÙWÙd° A±ÆVp œ±l˙Th•p G›R‹m.

G≠d LÙnfNp

G≠d LÙnfNp J⁄ TÙdº¨VÙ ˙SÙVÙœm. TÙdº¨VÙ

J⁄ ◊˙WÙ˙L¨˙VÙh”Ls Bœm. C˚Y EP≠p

÷˚Zk’ C⁄TÙt ©[‹ ÿ˚\´p ˘T⁄œ°u\].

A˚Y EtTjß ˘NnŸm Sf—l ˘TÙ⁄hLs ˘NpL˚[

SÙNm ˘NnV‹m, ˙SÙnL˚[ E⁄YÙdL‹m ˘Nn

°u\].

˙TWØ‹dœl ©u]o G”dœm

ÿuL⁄RpLs

AYNW „r®˚XL˚[d LPkR ©u]o

HtT”m B˙WÙd°V ©Wf£˚]L˚[j

R”lTRtœ GiQt\ A±‹˚WLs

—LÙRÙWj ’˚\ A∞j’s[’. ˘LÙßj’

B\˚YjR RiΩo œ•lT’Pu N¨VÙ]

A[Æp œ˙[Ù¨u TVuT”j’YRÙ¤m

RiΩ¨u ÍXm TW‹m ˙SÙnL˚[j

R”dLXÙm. ˘Ys[l ˘T⁄dœL∞¤m

Utflm ˘LÙ—dLs TW‹YRtœ YÙnl◊Ls

C⁄lTRÙp ̆ LÙ—dL˚[ AØdœm N¨VÙ]

YØÿ˚\L˚[ Htfld ˘LÙs[˙Yi”m.

G≠dLÙnfNp ˙TÙu\ ˙SÙnL˚[d

Lh”lT”j’Y’Pu ˙SÙn TWl◊m

E´¨]eL˚[ ALt±Ÿm R”l◊ U⁄k’

L˚[ ®◊QoL∞u B˙XÙN˚]lT•

Eh˘LÙs[‹m ˙Yi”m. ˙SÙn Ht

ThPYo ̇ SÙ˚Vd LiP±Vj ̇ R˚YVÙ]

T¨˙NÙR˚]Ls ˘NnV‹m U⁄k’Ls

Eh˘LÙs[‹m ˙Yi”m. TÙ’LÙl◊

CpXÙR CPeL∞p YÙrTYoLs TÙ’

LÙl◊ Es[ CPeLfidœ UÙ\˙Yi”m.

˙TWØ‹ ®YÙWQ ÿLÙmL∞p —LÙRÙWl

TÙ’LÙl◊dœj ˙R˚YVÙ] ÿ˚\L˚[

©uTtflY’Pu R≤STo —LÙRÙWj˚RŸm

—tfll◊\f —LÙRÙWj˚RŸm E\ßlT”jR

˙Yi”m.

TPm 4.1 ̆ Xl˙PÙv˚TWÙ TÙdº¨VÙ

G≠dLÙnfN¤dœd LÙWQUÙ] TÙdº¨VÙ ˘Xl˙PÙv

˚TWÙ Bœm. G≠Ls, SÙnLs Utflm ©\ ÆXeœ

L∞u £flø¨≠⁄k’ ˘Y∞˙Vflm TÙdº¨VÙ ˙Re°

®tœm RiΩ¨¤m, DWjß¤m ®˚X®tœm. TÙdº¨VÙ

£fl LÙVeLs YØVÙL CWjRjßtœf ˘Nu\Ùp EPp

ß—dL˚[l TÙßlT’Pu £X Sf—l ˘TÙ⁄hL˚[Ÿm

E⁄YÙdL‹m ˘Nn°\’. C˚Y CWjRj Rk’°L∞p

TÙßl◊ HtT”jßŸm Eh◊\ CWjRd L£‹dœm
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TPm 4.2

•læ¨VÙ TÙdº¨VÙ E⁄YÙdœm
˘RÙi˚P´p Es[ TPXm

LÙWQUÙ°\’. G≠dLÙnfNp TWYÙUp C⁄dL G”dL˙Yi•V SPY•d˚LLs

Gu˘]u]? LXk’˚WVÙPp ˘Nn’ A±‹˚WL˚[d ·flL.

G≠dLÙnfN˚Xl ˙TÙufl Ut\ TX ˙SÙnLfidœm TÙdº¨VÙ LÙWQUÙ°\’.

Ut\ £X TÙdº¨VÙ ̇ SÙnLs

•læ¨VÙ

C⁄Up, ’mUp GuTYt\Ù¤m ˙SÙn TÙßjR ST¨≠⁄k’ Ut˘\Ù⁄ ST⁄dœ

˙S¨˚PVÙL‹m TW‹m ˙SÙ˙V •læ¨VÙ (˘RÙi˚PdLh”). •læ¨VÙ˙YÙ”

˘RÙPo◊˚PV ÆYWeL˚[Ÿm TPj˚RŸm (4.2) TœlTÙn‹ ˘Nn’ ˙SÙV‘,

A±œ±, £°f˚N ÿ˚\ ˙TÙu\Yt˚\ EhT”jß AhPY˚Q RVÙo

˘NnV‹m.

Ídœ, ̆ RÙi˚P ̇ TÙu\ TœßL∞p Y›Y›lTÙ] øoUj˚Rl TÙßdœm J⁄

˙SÙ˙V •læ¨VÙ. ˘LÙ¨≤ TÙdº¨Vm •læ¨˙V(Coryne-bacterium

diphtheriae)GuT˙R ˙SÙn LÙW¶. C˚Y

EtTjß ˘NnŸm Sf—l˘TÙ⁄hLs LÙnfNp,

˘RÙi˚P Y≠, L›jß¤s[ ®Qøo œZÙnL∞u

≈dLm ˙TÙu\Yt˚\ E⁄YÙdœ°u\]. Sf—l

˘TÙ⁄hL[Ùp AØdLlThP Y›Y›lTÙ]

øoUjßp Es[ ˘NpLs CWi˙PÙ Íu˙\Ù

ß]eLfidœs Lh•VÙ] RÆh” ®\jßpJ⁄

TPXj˚Rj ˘RÙi˚P´p E⁄YÙdœ°\’.

˘RÙPof£VÙL Í˚[, CRVm, £fløWLm

˙TÙu\Yt˚\l TÙßl◊dœ Es[Ùdœ°\’.

Sf—l ̆ TÙ⁄hLfidœ GßWÙLl TVuT”jRlT”m

Gßo Sf—l˘TÙ⁄hLs ˙SÙV‘ TÙßdLÙUp

˘NpL˚[l TÙ’LÙdL TVuT”jRlT”°\’. B]Ùp

˙SÙn ÿßokR ®˚X´p U⁄k’L˚[l

TVuT”jß ˙SÙVÙ∞˚Vd LÙlTÙt\ ÿ•Y

ßp˚X. AR]Ùp ˙SÙn Gßol◊ R”l◊ U⁄k’

L˚[ Eh˘LÙsY˙R £\kRRÙœm.
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®TÙ ̊ YW≥tœ U⁄k’
Yk’ÆhP’.

Af—fljRp HtT”jß ®TÙ
TW‹°\’

LÙN˙SÙn

ÿuLÙXeL∞p TWYXÙL Af—fljRp HtT”jßV ˙SÙn Bœm LÙN˙SÙn.
˘LÙ”dLlTh”s[ ·tflL˚[l TœlTÙn‹ ̆ Nn’ LÙN˙SÙ˚Vl Tt±V ÿd°V
ÆYWeL˚[ EhT”jß —Y˘WÙh• RVÙo ˘Nn’ YœlT˚\´p LÙh£dœ

˚YdL‹m.

˙R£V LÙN˙SÙn R”l◊ ÿ˚\L∞u ®Lrf£˚Vl Tt±V

ÆYWeL˚[f ˙NL¨j’ NÙoh RVÙo ˘Nn’ YœlT˚\´p

LÙh£dœ ˚YdL‹m.

˚YWv ˙SÙnLs

˘NnßL˚[d LY≤jæoL[pXYÙ?

˙LW[m Ai˚U´p NkßjR ™Ld ˘LÙ•V ˙SÙ˙V ®TÙ. C’

˚YWv ̇ SÙVÙœm. ®TÙ ̊ YWv ̇ SÙn E⁄YÙdœY’ GqYÙfl G]d

∏˙Z ˘LÙ”dLlTh”s[ TPÆ[dLm (4.2) TœlTÙn‹ ˘Nn’

Li”©•dL‹m.

œ±l◊L∞u A•lT˚P´p œ±l◊ RVÙo ˘Nn’ A±ÆVp

œ±l˙Th•p G›R‹m.

˚YWv

◊WR E˚\d-œs •. Gu. H.

Ap-X’ Bo. Gu. -H. ÍXd-

·-fl-L-fis[ G∞V A˚Ul-

˚T-Ÿ-˚P-V˚Y ˚YWv

Bœm. NÙRÙ-W-Q-UÙL E´o-

˘Np-L-∞p LÙQl-T-”m ˘Np

Efll-◊-L˙[Ù E´of-˘NVp-

L˙[Ù ˚YW-≥tœ Cp-˚X.

A˚Y YÙ›m ̆ Np-L-∞u UW-◊

A˚Ul˚Tl TVuT”jß

˚YWv-Ls ˘T⁄-œ-°u-\-].

U≤-R˚] Uh-”-™u± RÙY-We-

L-˚[-Ÿm ©\ ÆXe-°-]e-L-

˚[-Ÿm TÙd-º-¨VÙ ˙TÙu\

÷i-‘-́ o-L-̊ [-Ÿm ˚YWv-

Ls RÙdœ-°u-\].

˙SÙV‘
Ud˙LÙTÙdº¨Vm •ÎToœ˙XÙ≥v

(Mycobacterium tuberculosis)

ÿd°V A±œ±Ls EPp G˚P œ˚\Rp, ˙NÙo‹, ˘RÙPof£VÙ] C⁄Up

˙SÙn TW‹Rp
˙SÙVÙ∞ C⁄ÿm ̆ TÙ›˙RÙ, ’mÿm ̆ TÙ›˙RÙ, ̇ T—m ̆ TÙ›˙RÙ
˙SÙV‘dLs LÙtflYØVÙL Ut\YoLfidœm TW‹°u\].

£°f˚N ÿ˚\ Bu•T˙VÙ•dœLs TVuT”jßŸs[ £°f˚N

R”lÈ£
LÙN˙SÙ˚Vj R”lTRtœl TVuT”jRlT”m ˙SÙn Gßol◊
R”lÈ£˙V ©.£.¥ (BCG).

˙SÙn TÙßdœm EPp
TœßLs

ÿd°VUÙL ÷˚W¬W˚Xj RÙu LÙN˙SÙn TÙßd°\’. B]Ù¤m
£fløWLeLs, G¤m◊Ls, G¤m◊ Íh”Ls, Í˚[ ̇ TÙu\Yt˚\Ÿm
CkR ˙SÙn TÙßd°\’.
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œ±l◊Ls

$ ®TÙ ˚YW˚^d LPj’m LPj’´¨.

$ ˚YWv U≤R˚Wf ˘Nu\˚PŸm „r®˚X.

˘LÙ•V Gnhv ˙SÙ˚Vl Tt±d ˙LsÆlTh•⁄d°»oLs ApXYÙ? CkR

˙SÙ˚Vl Tt±d ∏˙Z ̆ LÙ”dLlTh”s[Yt˚\d œ±l◊L∞u A•lT˚P´p

LXk’˚WVÙ• ÿ•‹L˚[ A±ÆVp œ±l˙Th•p G›R‹m.

TPÆ[dLm 4.2 ®TÙ ˚YW—m ˙SÙn TW‹R¤m

®TÙ ˚YW˚^l TWl◊m TZm
Ei‘m ˘Y¸YÙpLs

Tu±Ls

˘Y¸YÙpLs EiP
TZeL∞u TœßLs

®TÙ
˚YWvLs

˘Y¸YÙpLs E™røo
£fløo

TPm 4.3

Gf.I.Æ (HIV)

˘Y¸YÙpL∞u
E™røo, £fløo

EX-Lj˚Rl ¿ß-´p Brj-ßV ˙SÙn- Gnhv (AIDS- Acquired Immuno

Deficiency Syndrome). EP-¤dœj R”l-TÙt-\˚Xj R⁄-Y’ ÿd-°-V-UÙL ≠m-

˙TÙ-̊ Nh-”-Ls Bœm. Gnh-≥t-œd LÙW-Q-UÙ] ˚YWv (HIV- Human Im-

munodeficiency Virus) EP-≠t-œs ÷˚Zk’ ≠m-̇ TÙ-̊ Nh-”-L-∞u UW-©Vp

A˚Ul˚Tl TVu-T-”jßl ̆ T⁄-œ-°-\-’. AR-]Ùp ≠m-̇ TÙ-̊ Nh-”-L-∞u Gi-

¶d˚L L¶-N-UÙ-Ld œ˚\k-’ EP-≠u R”l-TÙt-\p Ndß ˙UÙNU˚P°-\-’.

Cf-„-Z-≠p EP˚Xl TÙßdœm Tp-̇ Yfl ˙SÙV-‘d-Ls Gnhv ˙SÙ˚Vd

˘LÙ•VRÙdœ°u\].

GnhvGnhv
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œ±l-◊-Ls

 Gf.-I.Æ U≤R EP-≠p ˘T⁄-œ-Y’ Gq-YÙfl?

 ≠m-̇ TÙ-̊ Nh-”-L-∞u Gi-¶d-̊ L-Ÿm Gnh-—m.

 Gnhv Gu\ ®˚X˚V BTj-RÙ-]-RÙd-œm „r-®˚XLs.

Gk˘RkR YØ-L-∞p Gf.-I.Æ TÙßd-°-\’?

∏˙Z RWl-Th-”s[ TP Æ[d-Lm (4. 2)I Tœl-TÙn‹ ˘Nn’ ÿ•-‹-

L˚[ G›-R-‹m.

Gq-YÙ-˘\p-XÙm Gnhv TW-YÙ’?

 ˘RÙ”-Rp, ̊ Lœ-¤d-œ-Rp, C⁄-Up, ’m-ÿ-Rp Gu-T˚Y YØ-VÙL

 ˘LÙ—, D, ˙TÙu\ ©WÙ-¶-Ls YØ-VÙL.

 J˙W ≈h-•p Re-œ-Y-RÙ-¤m EQ-˚Yl Te-°-”-Y-RÙ-¤m.

 J˙W LØ-Y-˚\-˚Vl TVu-T-”j-’-Y-RÙp.

 J˙W œ[j-ßp œ∞l-T-RÙp.

Gnhv ̇ SÙVÙ-∞-̊ Vl TÙoj-RÙp TVl-TP ̇ Yi-”UÙ? Gnhv ̇ SÙVÙ-

∞-L-∞-Pm SU’ A‘-œ-ÿ˚\ Gq-Æ-Rm A˚UV ˙Yi-”m?

LXk-’-̊ W-VÙP‹m.

˘alTÙ˚Ph•v

˘alTÙ˚Ph•v J⁄ LpƒWp ˙SÙVÙœm. ˚YWvLs YØVÙL‹m

˘alTÙ˚Ph•v ˙SÙn HtT”°\’. LpƒW≠p HtT”m ≈dL˙U

CkR ̇ SÙ´u ÿd°V A±œ±. LpƒWp EtTjß ̆ NnŸm ©jRø¨u

J›dœ R˚P˘NnYR]Ùp ©jR ø¨p Es[ ©≠⁄©u Gu\

®\™´u A[‹ CWjRjßp AßLUÙœm. C’ Y›Y›lTÙ]

Gf.I.Æ TÙßjRYo
EP]Ù] EP¤\‹

ÍXUÙL

Gf. I. Æ

TÙßjR RÙ´P-™-

⁄k’ LolT

£—Ætœ

Gnhv ˙SÙVÙp

TÙßd-Ll-Th-P-Yo

TVu-T-”j-ßV F£-Ÿm

£¨g-—m TVu-

T”j’YRÙp

Gf.I.Æ APe°V
CWjRÿm

Efll◊L˚[Ÿm
˘Ttfld˘LÙsfim

˘TÙ›’

TPÆ[dLm 4.3 Gnhv TW‹m ÿ˚\
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TPm 4.4 Èg˚N ̇ SÙnLs

TPo-RÙ-U˚W ˙Nt-fll-◊i

øoUjß¤m Li¶u ̆ YiTPXjß¤m, SLjß¤m HtT”m

L”m UgNs ®\˙U ˙SÙ´u A±œ±. UÙN˚PkR EQ‹,

øo, ̇ SÙVÙ∞´u CWjRd LÙW¶Ls, LØ‹ ødLl ̆ TÙ⁄hLs

B°VYt±u YØVÙL ˙SÙn TW‹°\’. Gf.I.Æ TW‹m

A˙R ÿ˚\´p £XY˚L ˘alTÙ˚Ph•v ˙SÙnLfim

TW‹°u\].

CkR ˙SÙ˚Vj R”lTRtLÙ] YØÿ˚\L˚[d LXk’˚WVÙPp ˘Nn’

ÿ•‹L˚[d ·\‹m. ˚YWvLs CpXÙU¤m ˘alTÙ˚Ph•v ˙SÙn

YWXÙm. CR‡Pu ˘RÙPo◊˚PV ·”Rp ÆYWeL˚[d LiP±V‹m.

˙LW[jßp TWYXÙL ˘Peœ LÙnfNp, £dœuœ≤VÙ ˙TÙu\˚YŸm

˚YWv ̇ SÙnLs Bœm. ̆ LÙ—dLs Y¨VÙL˙Y CkR ̇ SÙnLsTW‹°u\].

CqY˚LVÙ] ˙SÙnLs TWYÙUp C⁄dL ˙Ut˘LÙs[lT”m

ÿu˘]fN¨d˚LLs G˚Y? LXk’˚WVÙVP‹m.

©\ ˚YWv ˙SÙnL˚[Ÿm A˚Y TW‹m ÿ˚\L˚[Ÿm œ±jR

ÆYWeL˚[f ˙NL¨j’ AhPY˚Q RVÙo ˘Nn’ YœlT˚\´p

LÙh£dœ ˚YdL‹m.

Èg˚N ̇ SÙnLs

Tp-Y˚L LÙ[Ùu-Ls Eh-T-”m J⁄ ©¨‹ Èg-̊ N-Ls. £X-C]m Èg-̊ N-

Ls ˙SÙn-L-̊ [j ˙RÙt-fl-Æl-T-̊ Y-VÙ-Lf ˘NVp-T-”-°u\]. Èg˚N-Ls

Et-Tjß ˘Nn-Ÿm Sf-—l ˘TÙ⁄h-Ls ˙SÙn-L-fidœd LÙW-Q-UÙ-°u\]. U-

≤-R-̊ ]l TÙßd-œm £X Èg˚N ˙SÙn-L˚[l Tt± RWl-Th-”s[ TPj-

˚R-Ÿm (4.4) Æ[dLj˚R-Ÿm Tœl-TÙn‹ ˘Nn’ ˙SÙn, A±œ±, TW‹m

ÿ˚\ B°VYt˚\ EhT”jß  Ah-P-Y-̊ Q RVÙo ˘NnV-‹m.

£X-Y˚Ll Èg-˚N-Ls ˙RÙ≠p Ht-T-”j-’m ˙SÙ˙V TPo-RÙ-U˚W

(Ringworm). Yh-P-Y-•-Æp £Yl◊ R•l-◊-L-[ÙL Ck˙SÙn LÙQl-T-”-

°\’. ˘RÙ”-Y-Ru ÍX-ÿm ˘RÙPo◊ ˘LÙs-Y-Ru ÍX-ÿm Ck-˙SÙn

TW-‹-°\’. LÙp-Æ-Wp-L-fid-°-˚P-´-¤m TÙRe-L-∞-¤m Èg-˚N-Ls Ht-

T-”j-’m ̇ SÙ˙V ̇ Nt-fll-◊i. A¨l˚T Ht-T-”j-’m £Yl◊ ®\ ̆ Nßp-

Ls ˙RÙuflY’ -˙SÙ´u ÿd-°V A±-œ-±. ˘RÙ”-Rp ÍX-UÙ-L-˙YÙ

A—jR ø˚WŸm Ui-˚QŸm ™ßlTRu ÍX-UÙ-L˙YÙ -Æ-W≠-”d-œ-

Ls YØ-VÙL ˙SÙV-‘d-Ls ÷˚Z-°u-\].

˘TÙ”œ
(Dandruff)

E´Wt\ ˘NpLs Eßo

Y˚Rj ˘RÙPok’ ˙RÙ≠p

Es[ ˘NpLs ˘RÙPof£

VÙL ◊’l©dLlT”°u\].

EßoY˚RÆP ˙YLUÙL

˘NpLs ©¨Y˚PkRÙp

A˚Y ˘NßpL[ÙL UÙflm.

Ck®˚X˙V ˘TÙ”œ. CkRf

„r®˚X´p ˙RÙ˚Xl

TÙßdœm £XY˚L Èg˚N

Ls A⁄Y⁄lTÙ] A¨l˚T

Ÿm ˘RÙtflR˚XŸm E⁄

YÙdœ°u\]. ˘NßpLs

˘Yi˚U ’LsL[ÙLl

˘TÙ•k’ ÆZ‹m ÿ• Eßo

YRtœm LÙWQUÙ°u\].
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◊˙WÙh-PÙ-̇ NÙYÙ ̇ SÙn-Ls

J⁄ ̆ Np ÎLÙ-̈ -̇ VÙh-”-L˙[ ◊˙WÙh˙PÙ˙NÙYÙd-Ls, ◊˙WÙh-PÙ-̇ NÙYÙ ÍXm

Ht-T-”m ˙SÙndœ G”j-’d-LÙh” U˙X-̈ VÙ LÙnf-Np. TP-Æ-[d-Lj-̊ R-Ÿm (4.4)

RL-Yp-L-̊ [-Ÿm Tœl-TÙn-‹- ˘Nn’ U˙X-̈ VÙ LÙn-fN-̊ Xl Tt-±V œ±l-̊ Tj

RVÙ-̈ -Ÿe-Ls.

˙SÙV‘

©[Ùv
-̇ UÙ-•-Vm

˘LÙi”
˘Np-T-Yo

A]Ù-©-≠v
˘Ti
˘LÙ—

Ht-T-Yo

U≤Ru

TP Æ[dLm 4.4 U˙X¨VÙ ˙SÙn TW‹m ÿ˚\

EPp-S-”d-Lj-’-P-]Ù] LÙnfNp, AßL ÆVo˚Y GuT˚Y U˙X-¨VÙ LÙnf-N-≠u ÿd-

°V A-±-œ-±-Ls. Aj’Pu R˚X-Y-≠, YÙkß, Y´t-fll-˙TÙdœ, ˙NÙ˚L ˙TÙu-\-˚Y-Ÿm

Ht-T-”m.

UÙN˚PkR —t-fll-◊-\m ˙SÙV-‘d-L-∞u EtTjß˚UVm Bœm. ˘LÙ—

˙TÙu\ ˙SÙnlTWl©-Ls ˘T⁄-œ-Y-˙RÙ” ˘RÙtfl ˙SÙn-L-˚[d Lh-”l-T-

”jR ÿ•-VÙ-R ®˚XŸm Ht-T-”-°-\-’. ˘RÙt-fl-˙SÙn-L-˚[j R˚P ˘NnV

˙Yi-”-UÙ-]Ùp ̇ SÙV-‘d-L-fim ̇ SÙnlTWl©L-fim ̆ T⁄-œm „r-®-˚X-

L˚[j RÆoj˙R BL˙Yi”m. —t-fll-◊-\j˚R A—j-R-U-˚P-VÙ-Up TÙ’-

LÙl-T’ SU’ Jq-̆ YÙ-⁄-Y⁄-̊ P-V-‹m LP-̊ U-VÙ-œm.

Ts-∞d-·-Pe-L-∞-¤m ≈h-•u —t-fll-◊-\e-L-∞-¤m •˚W ̇ P A‡-N-̈ l-T-Ru

ÿd-°-Vj-’-Ym VÙ’? LXk-’-˚W-VÙ-P‹m.

                   ◊›d-L-fim ˙SÙ-V-‘d-L-fim

˚T˙X-¨-Vp ◊›d-Ls ÍXm Ht-T-”m VÙ˚]dLÙp ˙SÙn °Î-Xdv ˘LÙ—d-

Ls YØ-VÙ-Ll  TW-‹-°-\-’. ≠ml œZÙn-L-∞p ◊›d-Ls Re° ®t-T-RÙp ≠m©u

J›dœ R˚P-T-”-°-\-’. CR-]Ùp LÙ≠-¤s[ ≠mlœZÙn-Ls ≈e-œ-°u-\].
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UW-©-Vp YØFh-Pf Nj-’d œ˚\-‹

YÙrd˚L ÿ˚\

˙SÙn-Ls

TPÆ[dLm 4.5 TWYÙR ̇ SÙnLs

˘RÙØp ˘RÙPo-◊-
E˚P-V˚Y

˘RÙØp
˘RÙPo-TÙ]

˙SÙnLs

RÙØp ̆ Nn-Ÿm CPe-L-∞u
„Z-¤dœ Ht-\-YÙfl Ht-T-”m
˙SÙn-L˙[ ˘RÙØp ˘RÙPo-
TÙ] ̇ SÙn-Ls. ®Xd-L¨ —We-
Le-L-∞p ˙Y˚X ˘Nn-T-Yo-
L-fidœ Ht-T-”m ®Ÿ˙UÙ
˙LÙ¶˙VÙ≥v, ReLm,
•u, ˚UdLÙ —We-Lj ˘RÙØ-
XÙ-∞-L-fid-œm TÙ˚\, Ui-
TÙi-Pe-Ls, ̆ NWÙ-™dv Gu-
T-Yt-fl-Pu ˘RÙPo-◊-˚PV
˙Y˚X-Ls ̆ Nn-T-Yo-L-fidœ
Ht-T -”m £≠d˙LÙ -≥v
Bv-˘Tv-PÙv ˘RÙØt-NÙ-
˚X-L-∞p ˙Y˚X ˘Nn-Ÿm
˘RÙØ-XÙ-∞-L-fidœ Ht-T-”m
Bv-˘Tv˙PÙ-£v ˙TÙu-
\˚Y ˘RÙØp ˘RÙPo-TÙ]
˙SÙn-L-fidœ G”j-’d-LÙh-”-
Ls Bœm.

˙SÙV-‘d-Ls  Cu-±-Ÿm ̇ SÙn-Ls

˙SÙV-‘j ˘RÙt-fl-RXÙ GpXÙ ˙SÙn-L-fid-œm LÙW-Qm? ©\ LÙW-Qe-L-[Ù-¤m

˙SÙn-Ls HtT”-Y-ßp-˚XVÙ? ∏˙Z RWl-Th-”s[ TP-Æ-[d-Lm (4.5) I Et-fl-˙SÙd-

L-‹m.

Fh-Pf Nj-’d œ˚\-Æ-]Ùp Ht-T-”m Tp-˙Yfl ˙SÙn-Ls Tt± øe-

Ls T•j-ß-⁄d-°-»o-Ls Ap-XYÙ? ̇ SÙn-Ls Ht-T-”-Y-Rt-LÙ] ©\ LÙW-

Qe-L-fim „r-®-˚X-L-fim G˚Y-˘Vp-XÙm Gufl LY-≤dL‹m.

UW-©-Vp ̇ SÙn-Ls

˘Np-≠u ˘NVp-L-˚[d Lh-”l-T-”j-’m Àu-L-fidœ Ht-T-”m œ˚\-

TÙ-”-L-˙[ ˙SÙn-L-fidœd LÙW-QUÙœm. Õ˙UÙ¿-≠-VÙ, £d-°s˘Np

A…™VÙ ˙TÙu-\˚Y UW-©-´p ˙SÙn-Lfidœ G”j-’d-LÙh-”-Ls

Bœm.

Õ˙UÙ-¿≠VÙ

©[Ùv-UÙ-Æ-¤s[ £X ◊W-Re-L-∞u ER-Æ-VÙp CWj-Rm Lh•-VÙ-°-\-’.

CWj-Rm Lh-•-VÙ-Y-Rtœ ERÆ◊¨-Ÿm ◊W-Re-L∞u Et-Tj-ß-˚Vd Lh-

”l-T-”j-’m Àu-L-fidœd œ˚\-TÙ” Ht-T-”m ̆ TÙ›’Gu] ®L›m?

LXk’˚WVÙP‹m.

£±V LÙVe-L-∞-≠-⁄k’·P AßL CWjR CZl◊ Ht-T-”m. CkR ̇ SÙn

®˚X-˚U˙V Õ˙UÙ-¿-≠VÙ Bœm.

C’ J⁄ UW-©-Vp ˙SÙn B˚LVÙp ÿ›-˚U-

VÙ] £°h˚Nÿ˚\ S˚P-ÿ-˚\-´p Cp-˚X.-

Et-Tjß RL-WÙ-fldœd LÙW-Q-UÙ-] ◊W-Rm G’

Gufl Li-P-±k’ A˚R F£-Í-Xm ˘N¤jß

˙SÙnd-œj Rt-LÙ-≠-Lj æo‹ LÙQ-XÙm.
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TP-Æ-[d-Lm 4. 6 £d°s˘Np A…™VÙ

£Yl◊ CWjR A‘d-L-∞u Bd-£-_u ˘LÙi” ˘Np¤m ß\u
œ˚\-°-\-’. A -̈YÙs Y•-Yj-ßp UÙ±V CWjR˘Np-Ls CWj-Rd œZÙn-
L∞p Re° C⁄k’- CWjR Jh-Pj˚R R˚P ˘Nn-°-u\].

£Yl◊ CWjR A-‘d-Ls
A¨YÙs ̇ TÙufl Y˚[°-\’.

£Yl◊ CWjR A‘d-L-∞p Õ˙UÙ-
œ-˙[Ù-©-≤u A˚Ul©p UÙt-\m

HtT”°\’.

œ±l-◊-Ls

 Õ˙UÙ¿-≠VÙ ˙SÙVÙ-∞d-œf £flLÙVe-L-∞p C⁄k’·P AßL CWjR

CZl◊ Ht-T-Pd LÙW-Q-˘Uu]?

 £d-°s˘Np A…™VÙ ˙SÙVÙ-∞-L-∞p £Yl◊ CWjR A‘d-L-fidœ

HtT”m Y•-Y-UÙt-\m EP˚X Gq-YÙfl TÙßd-°-\’?

◊t-fl-̇ SÙn

Lh-”d-L-Pe-LÙ-Up ˘Np-©-¨-‹-LsYØ ˘Np-Ls ˘T⁄-° ©\ ß—d-L-fidœl TW--‹m

˙SÙ´u ®˚X-˙V ◊t-fl-˙SÙn. ˘Np©¨-Æu Lh-”lTÙh” A˚Ul-◊-Ls RLWÙ±-

XÙ-Y-RÙp NÙRÙ-WQ ˘Np-Ls ◊tfl˙SÙn ˘Np-L-[ÙL UÙfl-°u-\-].  CWj-Rm, ≠ml

˙TÙu\ EPpøo-Ue-Ls YØ-VÙ-Ll ◊t-fl-˙SÙn ˘Np-Ls ©\ Tœ-ß-L-fid-œl TWÆ

R≤l-ThP LY-]-ÿm ˙T‘-R-¤m ˙R˚Y-VÙ] Ck-˙SÙ-VÙ-∞-L-fid-LÙL £X NÍL

˙N˚Y ®fl-Y-]e-Ls ˘NVp-T-”-°u-\-]. Õ˙UÙ-¿-≠VÙ ˙SÙVÙ-∞-L-˚[d Li-P-

±k’ ˙TQ-‹m E\-Æ-]o-L-∞-Pÿm ˘TÙ’-Ud-L-∞-P-ÿm ÆØl-◊-Qo˚Y Ht-T-

”jR‹m Cj-R-˚L˚V NÍL ˙N˚Y ®fl-Y-]e-Ls ÿu-Y-⁄-°u-\].

£d-°s˘Np A…-™-VÙ (A¨-YÙs ˙SÙn)

Àu-L-∞u œ˚\-TÙ” CWj-Rj-ßp Õ˙UÙ-œ-˙[Ù-©-≤u E⁄-YÙd-Ld LÙW-¶-L-[Ù]

A™˙]Ù A™-Xe-L-∞u J›e-L-˚Ul-©-¤m œ˚\˚V Ht-T-”j-R-XÙm. AR-]Ùp

Õ˙UÙ-œ-˙[Ù-©-≤u A˚Ul-©p UÙt-\m Ht-Th” Bd-£-_u ˙TÙd-œ-Y-Wj-’j

ß\u œ˚\-V-‹m ˘Nn-Ÿm.

£d-°s ˘Np A…-™VÙ ˙SÙVÙ-∞-L-∞u £Yl◊ CWjR A‘d-L-fidœ Ht-T-”m

UÙt-\j˚R Æ[d-œ-°u\ TP-Æ-[d-Lj˚R ( 4.6) Etfl ˙SÙd-L-‹m.˘LÙ”dLlThP

œ±l◊L˚[ A•lT˚PVÙd° EeL∞u ÿ•‹L˚[ A±ÆVp œ±l˙Th•p

G›R‹m.
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˙SÙn ®˚X˚U˚Vf £dLXÙdLXÙm. ÀuL∞p HtT”m œ˚\TÙ” ÍX˙U
NÙRÙWQ ˘NpLs ◊tfl˙SÙn ˘NpL[ÙL UÙfl°\’. —tfll◊\ LÙW¶Ls,
◊˚L©•jRp, Lßo≈f—, ˚YWv, TWmT˚Wd LÙW¶Ls ÿR≠V˚Y NÙRÙWQ
˘NpL˚[l ◊tfl˙SÙn ˘NpL[ÙL UÙt\XÙm.

TPÆ[dLm 4.7 ◊tfl˙SÙn ̆ NpLs

◊tfl˙SÙŸm ˙LW[ÿm

50,000 jßtœm ̇ UtThP ◊ßV ◊tfl˙SÙn

˙SÙVÙ∞Ls Jq˘YÙ⁄ Bi”m

˙LW[jßp E⁄YÙ°u\]o Guflm 20

Æ›dLÙ” ◊tfl˙SÙnLs £X EQ‹d

LÙW¶Ls ÍXm Guflm ß⁄Y]kR◊Wm

UiPX ◊tfl˙SÙn £°f˚N ˚UV

A±d˚LLs ˘R∞‹ T”j’°u\].

BiL∞p 50 NR≈Rm ◊tfl˙SÙnLfim

YÙn, ˘RÙi˚P, ÷˚W¬Wp ˙TÙu\

YtflPu ˘RÙPo◊ ˘LÙi”s[].

◊˚Ll©•jR¤m U’ A⁄k’R¤˙U

CRtœ ÿd°Vd LÙWQm G]d Li”

©•dLlTh”s[’. ˙SÙVÙ∞L∞u

Gi¶d˚L AßL¨jRÙ¤m ̇ SÙ´≠⁄k’

Æ”T”TYoL∞u Gi¶d˚LŸm

AßL¨d°\’. ◊tfl˙SÙn UW©Vp ̇ SÙVÙ

]Ù¤m TWmT˚W ˙SÙVÙLd L⁄Rl

T”Yßp˚X.

NÙRÙWQ
˘NpLs

◊tfl˙SÙn
˘NpLs

Ck-ßVÙ ø -̈Ø‹ ˙SÙ´u

EXL R˚X-SL-Wm
CWjR A›j-Rm J⁄˘U¸]d ˘LÙ˚X-VÙ∞

EPt-T-́ t-£d œ˚\‹ CRV ˙SÙn-Ls Aß-L-̈ dL ÿd-°V LÙW-Qm

EQ-‹l TZd-Lj-ßp UÙt\m:
EQ-‹l TZd-Lj-ßp UÙt\m:
EQ-‹l TZd-Lj-ßp UÙt\m:
EQ-‹l TZd-Lj-ßp UÙt\m:
EQ-‹l TZd-Lj-ßp UÙt\m:

T⁄UkR]ÿ˚PV-Yo-L-∞u-
T⁄UkR]ÿ˚PV-Yo-L-∞u-
T⁄UkR]ÿ˚PV-Yo-L-∞u-
T⁄UkR]ÿ˚PV-Yo-L-∞u-
T⁄UkR]ÿ˚PV-Yo-L-∞u-

Gi¶d˚L Aß-L-¨d-°-\-’.
Gi¶d˚L Aß-L-¨d-°-\-’.
Gi¶d˚L Aß-L-¨d-°-\-’.
Gi¶d˚L Aß-L-¨d-°-\-’.
Gi¶d˚L Aß-L-¨d-°-\-’.

Afl˚Y £°f˚N, ˙Yß £°f˚N, Lßo≈f— £°f˚N
GuT]Yt˚\ Cufl ◊tfl˙SÙn £°f˚NdLÙLl
TVuT”j’°\ÙoLs. ˙SÙn ÿt±V ®˚X´p
˙SÙ´≠⁄k’ Æ”T”Y’ L•]UÙœm. AR]Ùp
ÿu·h•˙V ˙SÙn TÙßl˚T A±k’ ˘LÙsY’

◊tfl˙SÙn £°f˚Ndœf NÙXf£\kR’.

·”Rp RLYpLs ßWh•Ÿm ◊tfl˙SÙn £\l◊
U⁄j’Y⁄Pu LXk’˚WVÙ•Ÿm CkR ˙SÙ˚Vj
R”lTRtœ ERÆ◊¨Ÿm YÙrd˚L ÿ˚\Ÿm EQ‹

ÿ˚\Ÿm G˚Y Gufl Li”©•dL‹m.

◊t-fl-̇ SÙn ̇ SÙVÙ-∞-L-fidœ L⁄˚QLÙh”m ̇ N˚Y

®flY-]e-Ls Cufl Nÿ-RÙ-Vj-ßp HW-[Ùm Ei-Pp-

XYÙ? Cj-R-˚LV ˘NVp-TÙ-”-L-∞u ÿd-°-Vj-’-Ym

Gu]? U⁄k-˚R-Ÿm EQ-˚Y-Ÿm ˙TÙufl  ÿd-°-

Vj-’-Ym Es-[-Rp-XYÙ Au-◊m BR-W-‹m? LXk-’-

˚W-VÙ-”e-Ls.

˘Nn-ßd LRm-Tj˚R Et-fl-˙SÙd-L‹m.

 Tj-ß-¨d-˚Lf ˘Nn-ß-Ls —h•dLÙh-”-Y’ B˙WÙd°VUt\ YÙrd˚L ÿ˚\-´u

©u-Æ-˚[-‹-L-[p-XYÙ?
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YÙrd˚Lÿ˚\ ̇ SÙnLs

—LÙ-RÙ-W-Ut\ YÙrd˚Lÿ˚\ YWY˚Zdœm ̇ SÙnL˙[ YÙrd˚Lÿ˚\ ̇ SÙnLs.

EQ-‹lTZdLj-ßp Ht-ThP UÙt-\e-Ls, EPt-T-´t-£´u-˚U, U] E[f-Np, U’

A⁄k’Rp, ◊˚L ©•jRp, ˙TÙ˚RU⁄k’ TVuTÙ” Gu-T-]-˘Yp-XÙm

YÙrd˚Lÿ˚\ ˙SÙn-L-fidœd LÙW-Q-UÙ-°u-\-].

Tp-˙Yfl YÙrd˚L ÿ˚\ ̇ SÙn-Ls Tt-±V AhPY˚Q (4.1) TœlTÙn‹ ̆ Nn’

C’˙TÙu\ ̇ SÙnLs YWÙUp R”dL ̇ Ut˘LÙs[lT”m B˙WÙd°V YÙrd˚L
ÿ˚\L˚[ EhT”jß J⁄ ˘Y∞¬” RVÙo ˘Nn’ YœlT˚\´p ·\‹m.

◊˚L-©-•j-R-XÙp Ht-T-”m £X —LÙ-RÙ-Wl ©Wf-£-˚]-L-˚[d LÙh-”m TP-Æ-[d-Lm

(4.8) I LY-≤d-L-‹m.

Ah-P-Y˚Q 4.1 TX RWlThP YÙrd˚L ÿ˚\ ˙SÙnLs

˙SÙn LÙW-Qm

ø¨-Ø‹ ̇ SÙn Cu-—-≠u œ˚\-˙YÙ, ˘NVp-TÙh-”d œ˚\˙YÙ

@˙Th-•-≠-Yo Lp-ƒ-W-≠p ˘LÙ›l◊ T•YRtœd LÙWQUÙ°\’

Aßof£   Í˚[--´p CWj-Rd œZÙn-Ls E˚PY-’,

CWjR Kh-Pm R˚P-T-”-Y’

EVo CWjR A›jRm ˘LÙ›l◊ T•-Y-RÙp  CWjR RU-≤-L-∞u Æh-Pm œ˚\-°--\’.

UÙW˚Pl◊     C⁄R-Vj-ßtœ CWj-Rj-˚Rd ˘LÙ”d-œm ˘LÙ˙WÙ-]¨ RU-≤-L-∞p

                                                 ˘LÙ›l◊ T•k’ CWjR Kh-Pm R˚P-T-”-Y’.

 Aßof£

 ®d˙LÙh•‡Pu

SÙhPm

 ÷˚W-¬-Wp ◊t-fl-˙SÙn

 UÙof-N∞˙SÙn

 Gm-©-∫UÙ

 EVo CWj-R-A-›j-Rm

 RU-≤-L-∞u ¡s-Ru˚U

CZl◊.

 ˘NVp-ß-\u œ˚\-Rp

TP-Æ-[d-Lm 4.8 ◊˚Ll-©-•j-R-¤m æV TZd-Le-L-fim
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◊˚L ©•j-R-≠u æV-Æ-˚[-‹-L-˚[l Tt± Aß-Lj RL-Yp-L-˚[f ˙NL-¨j’ A±-

Æ-Vp œ±l-˙Th-•p G›-R-‹m.

˙TÙ˚RU⁄k’ TVuTÙh-•t˘Lß-WÙ] ÆØl-◊-Qo-‹d-LÙ] —Y-˘WÙh-•-d

LiLÙh£dœ Ht-TÙ” ˘Nn-V-‹m.

ÆXeœ ˙SÙn-Ls

U≤-R-⁄dœ Uh-”-UpX, ÆXe-œ-L-fid-œm TX-Æ-R-UÙ] ̇ SÙn-Ls ̇ RÙu-fl-°u-\] ApXYÙ?

ÆXe-œ-L-˚[l TÙßd-œm ˙SÙn-L-˚[l Tt-±V Ah-P-Y˚Q (4.2) ∏˙Z RWl-Th-

”s-[’. Et-fl-˙SÙd-L-‹m.

ÆXeœ ˙SÙn-L-˚[d œ±jR AßL RL-Yp-L˚[ C˚Qj’ AhPY-˚Q˚V

Æ -̈‹-T-”j-R-‹m.

RÙY-W-˙SÙn-Ls

RÙY-We-L-fid-œm TX-Æ-R-UÙ] ̇ SÙn-Ls Ht-T-”-°u-\-]. TÙd-º-̈ -VÙ, ̊ YWv, Èg˚N

˙TÙu\ ÷iE´o-Ls ÍXm RÙY-We-L-fidœ Ht-T-”m £X ˙SÙn-Ls APe-°V

Ah-P-Y˚Q (4.3) I LY-≤d-L-‹m.

EQ‹ Et-Tj-ß˚V ™L˙UÙNUÙL TÙßdœm Cj-R-˚LV ̇ SÙn-L-˚[l Tt-±V Aß-

Lj RL-Yp-L-˚[j ßWh• A±-Æ-Vp œ±l-˙Th-•p G›-R-‹m.

AßL RL-Yp ßWh-”-R-¤dœ ˙Y[ÙiCRr ˘Y∞¬”L˚[l TVu-T-”j-R-

XÙUpXYÙ?

Ah-P-Y˚Q 4.2  £X ÆXeœ ˙SÙn-Ls

˙SÙn ˙SÙV‘

Bkj-WÙdv, U•≈dLm TÙd-º-̈ VÙ

œ[m◊ ˙SÙn ˚YWv

  ˙SÙV‘ ˙SÙn

˘St-˘N-•-´p ©˚[h ̇ SÙn,

TÙd-º-¨VÙ Lj-ß-¨d-LÙ-´p YÙPp ˙SÙn

TVfl, UWf-∫≤ Gu-T-Yt-±p ˘UÙ˚Nd

˚YWv ˙SÙn, YÙ˚Z-´p Ef-£-˘LÙj-’-˙SÙn.

Èg˚N Sp-X-™-[-°p C˚X-YÙ-”-Rp,

˘Ru-˚]-´u œ⁄j-R-›-œm ˙SÙn.

Ah-P-Y˚Q 4.3  £X RÙYW ˙SÙn-Ls
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Ee-Ls Tœ-ß-´-¤s[ ÆY-NÙ-´-L-∞u A‡-T-Ye-L-˚[l ◊¨k’ ˘LÙi” RÙYW

˙SÙn-L-fidœ Gß-WÙ-] R”l-TÙt-\p ˘NVp-L-∞p Teœ ˘Tfle-Ls.

J⁄ U≤-R-≤u EPpSXm GuT’ EPp, E[, NÍL ÿ›˚U˘Tt\ ®˚X˙T\Ùœm.

EPp-S-X-ÿ-˚PV U≤-Ro-L˙[ NÍ-Lj-ßu ̆ NÙj’ G]l-T-”-Yo. —LÙ-RÙ-WUÙ] TZd-

Le-L˚[ ˙Ut-˘LÙi” ˙SÙn-L˚[ J’d° ˚Yl-T-˚Rl ˙TÙu˙\ ÿd-°-Vj-’-Y-

ÿ-˚PV ˘NVpL˙[ ˙SÙVÙp TÙßd-Ll-Th-P-Yo-L-∞Pm SÙm LÙhP ˙Yi-•V

BR-W-‹UÙœm. £°f˚N ˘Nn’ œQl-T-”jR CV-XÙ-R- L”-˚U-VÙ] ˙SÙ´-]Ùp

TÙßd-Ll-Th-P-Yo-L-∞Pm L⁄˚Q LÙh”Rp SU’ LP-˚U-VÙ-œm.

1. ∏˙Z RWl-Th-”s-[-Yt-±p TÙd-º-¨VÙ ˙SÙn Ap-XÙ-R’ G’?

a. LÙN-˙SÙn b. ®TÙ

c. •læ¨VÙ d. Bkj-WÙdv

2. "RÙYW ̇ SÙn-Ls ̆ T⁄-œ-Y’ EQ-‹l TÙ’-LÙl-˚Tl TÙßd-œm."

a. Cd-·t˚\ øe-Ls Ht-fld-˘LÙs-°-»o-L[Ù? GR-]Ùp?

b. RÙY-W-˙SÙn-L-fidœ CWi” G”j-’d-LÙh-”-Ls G›-R‹m.

3. G≠dLÙnfNp ̇ SÙn R”lTRtLÙ] ÿd°V YØÿ˚\L˚[ EhT”jß J⁄
£flœ±l◊ RVÙo ˘NnL.

4. •læ¨VÙ ˙SÙ˚Vj R˚P˘NnYßp R”lÈ£´u Teœ Gu]?

5. YÙrd˚L ÿ˚\ ˙SÙnL˚[ R˚P ˘NnYRtLÙ] B˙WÙd°VUÙ]

TZdLYZdL ÿ˚\Ls G˚Y?

 YÙrd˚L ÿ˚\ ˙SÙn-L-˚[l Tt-±V J⁄ ˘Nd-≠vh RVÙ-¨j’ RL-Yp ˙NL-

¨l◊ SPjß Gu-˘]u] ̇ SÙn-Ls ̆ T⁄-YÙ-¨-VÙ-Ld LÙQl-T-”-°u-\] Gufl

Li-P-±V‹m

 R≤-U-≤-Rj Án-˚U-˚Vl ˙TÙu˙\ ÿd-°-Vj-’-Y-ÿ-˚P-V’ —t-fll-◊-\j-Án-

˚U-Ÿm Gu-T-˚Rj ˘R∞-‹-T-”j-’m —Y-˘WÙh-•-Ls RVÙ-¨j’ Ts-∞ Y[ÙLj-

ßp LÙh-£dœ ˚Yd-L-‹m.
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CVt-̊ L, CVt˚L Y[e-L-̊ [-l TÙ’-LÙl˙TÙm!

SÙm YÙ›-°u\ —t-fll-◊-\j-̊ Rl ˙T¶d-LÙl-T-ßp LÙ”-L-fidœ ™L ÿd-°Vl Teœ
Es-[-’. A⁄k-’m —j-Rj Ri-Ωo, ÁV-LÙt-fl, Y∞Ui-PX ̆ Yl-T-®˚X J›e-L-̊ Ul-◊,
LÙX-®-̊ X-̊ Vj æo-UÙ-≤j-Rp, Sm EQ-Æu E˚\-Æ-PUÙ] B] ˙Y[Ùi˚U TÙ’-
LÙl◊ G] E -̈́ u ®˚X-̇ Tt-±tœ E¨V ÿd-°V LÙW-¶-Ls Jq-̆ YÙu-±-¤m ̇ N™l-
TÙ-[o Sm LÙ”-L-̇ [.

LÙ”-L-∞p Y£l-T-]˙Y Y] E -̈́ -]e-Ls. Y] E -̈́ -]e-Ls Jq-̆ YÙu-flm A˚Y
YÙr-°u\ „Z-≠p AYt-±tœ E¨V LP-̊ U-́ -̊ ]f ˘Nn-°u-\-]. RÙY-We-L-∞u UL-
Wk-Rf ˙Nod-̊ L, Æ˚R TW-‹-Rp, LÙ”-L-∞u ̆ RÙPof£ Gu-T-]-Yt-±p E -̈́ -]e-L-fidœ
ÿd-°-Vl Teœ Ei-”.

CVp-TÙ] CVt-̊ Ll Tœ-ß-L-[Ù] LÙ”-Ls, ˘TÙn-̊ L-Ls, Sß-Ls, Y]-E-́ -̈ -]e-Ls
B°-V-Yt-̊ \l TÙ’-LÙl-T-’m TÙW-U-̈ l-T-’m Sm Jq-̆ YÙ-⁄-Y-̈ u LP-̊ U-VÙ-œm. Aj-
’-Pu NL E -̈́ -]e-L-∞-Pm L⁄˚Q LÙh-”-T-Yo-L-[ÙL C⁄dL ˙Yi-”m G] AW-£-
VX˚Ul-©u 51 (g) ©¨‹ A˚]j-’d œ•-U-dL˚[Ÿm ®˚]-Óh-”-°-\-’.

Y]m˛ Y] E´-¨] TÙ’-LÙl-©tœ Y]j-’˚\ S˚P-ÿ-˚\l-T-”j-’-°u\ £X

˘NVp-TÙ-”-Ls.

� Y] A±-Æ-Vp TW-Y˚X ÿu-≤-̊ XlT”jß Ts-∞d-·-Pe-L-∞p Y] Uu-\e-
Ls.

� CVt-˚L-˙VÙ-•-˚VkR Cu-Tf-—t-fl-XÙ˚Y Fd-œ-Æl-T-R˚]f NÙok’
CVt˚Lf —t-flXÙ ˚UVe-Ls.

� Y]m ˛ Y] E´-¨]d Lp-Æ-´˚]f NÙok’ CVt-˚Ld Lt-\p ÿLÙm-Ls.

� ˘TÙ’ CPe-L˚[l T—-˚U-U-V-UÙd-œ-Rp.

� ˙NÙ˚X-L-∞u TÙ’-LÙl-◊dœ ®ß ER-Æ.

� LPp B˚U TÙ’-LÙl-◊j-ßh-Pm.

� T—-˚U-VÙd-œ-Rp ’˚\-´p ˘NVp-ß-\u ™dL Su-˘LÙ-˚P-Ls A∞d-°u-\-
Yo-L-fidœ "Y] ™j-ßW' Æ⁄’.

� Y]j-ßu ̆ Y∞˙V Es[ YÙØPd Lh-P-˚Ul-◊-Ls, E´-¨Vl Tp-Y-˚L˚U
Gu-T-]-Yt˚\ TÙ’- LÙl-T-Yo-L-fidœ "CVt˚L ™j-ßW' Æ⁄’.

� Y]l TÙ’-LÙl-©p ˘TÙ’f NÍ-Lj-ß-]-¨u Te-°˚] Efl-ßl-T-”j-’-Y-Rtœ
E¨V œ•-U-Lu-Ls TÙ’-LÙl◊ ®Lrf-£-Ls.

Y]j-’-˚\-´u CX-YN A˚Zl◊ Gi 18004254733
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