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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.

˙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!



Au◊ UÙQYf ˘NpYeL˙[!

E´o EXLjßtœ EQ˚Yj R⁄m T—m RÙYWeL∞u C˚XL∞p S˚P˘Tflm

At◊R ®Lr‹L˚[ øeLs A±k’ W£jß⁄d°»oLs ApXYÙ? U≤R EP≠p

TpY˚L E´o Æ˚]Ls, A˚Y S˚P˘T\ J⁄e°˚Qk’ ˘NVpT”m Efll◊

UiPXeLs, AYt±u TÙ’LÙl©p LY≤dL ˙Yi•V˚Y, EPp A˚N‹Ls

S˚P˘T\f ˘Nn’ EPp Y•˚Y ®˚X®flj’YRu ©u]¶´¤s[ E´¨Vp

GuT]Yt˚\Ÿm øeLs Lt»oL[pXYÙ?

E´o EXLjßu At◊ReLs ˘RÙPo◊˚PV ·”Rp A±‹m A‡TYeLfim

EeLfidLÙL HtTÙ” ˘NnVlTh”s[]. A±Æu NÙ[WeLs YÙ´XÙLf

—tfll◊\j˚Rl Tt± SÙm A±Y’m GßoÆ˚]VÙtflY’m GqYÙfl G]

A±YRtœ EeLfidœ BoYm HtTPÆp˚XVÙ? EPp ˘NVpTÙ”L˚[

J⁄e°˚QdL U≤R Í˚[Ÿm SWm◊Lfim aÙo˙UÙuLfim J⁄e°˚Qk’

˘NVpT”m ÿ˚\ ®fNVUÙL EeL˚[ BfN¨Vjßp Brj’m. E´o C]jßu

R≤jRu˚Udœl ©u]¶´p Es[ UW©Vp WL£VeLs, U≤R YÙrd˚L˚V

ÿu˙]t\U˚PVf ˘NnŸm E´o˘RÙØp÷hTjßu Rt˙TÙ˚RV Y[of£,

Cu˚\V U≤Ru Cq‹X°p ˙RÙu±V T¨QÙUYØLs GuT˚YŸm

EhT”jRlTh”s[]. U≤R EPp Gu\ At◊R CVkßWm ˙SÙnL˚[ Gß¨h”

®tT’ GqYÙfl Guflm ˙SÙnL˚[ GßolTRtœ SÙm ˘NnV ˙Yi•V

LP˚ULfim ˘TÙfll◊Lfim ·\lTh”s[].

YÙrd˚L A‡TYeL∞u A•lT˚P´p —tfll◊\j˚R Etfl˙SÙdœYRtœm

TœlTÙn‹ ˘NnYRtœm ˙RPp YÙ´XÙL ◊ßV Li”©•l◊Ls SPj’YRtœm

Ái”m ÆRjßp E´¨Vp LpÆ ÿu˙]\ ˙Yi”m. ARtLÙ] YÙnl◊Ls

˘T⁄U[‹ RWlTh”s[]. R≤STo Án˚U, NÿRÙVj Án˚U, E´¨Vl

TpY˚L˚Ul TÙ’LÙl◊, UÙ—dL˚[ AØjRp GuTRtLÙ] U]®˚X˚VŸm

NUj’Y EQo‹, N°l◊jRu˚U Gu\ Æ›™VeL˚[Ÿm Y[of£ A˚PVf

˘Nn’ Æ⁄mTjRdL YÙrd˚Ld Li˙QÙhPÿm, NÿRÙVd Li˙QÙhPÿm

E⁄YÙYRtœ ClTÙPËp EeLfidœ ER‹m.

˘Yt±˘T\ YÙrj’dLfiPu...

ÿ˚]Yo. ©.H. TÙjßUÙ

CVdœSo

Gv.£.C.Bo.•
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AßLd Lt\¤dœ

(Ußl¿h•tœ EhT”jR

˙Yi•Vßp˚X)

ÿd°V Lt\p A˚P‹Ls

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?

 ˘RÙ”-Rp

 J≠







Cq-YÙfl E -̈́ -]e-L-∞u Gßo-Æ-̊ ]d-œd LÙW-Q-UÙ] ®Lr-‹-L-̊ [j Ái-”-Rp

G]d-·-\-XÙm. —t-fll-◊-\j-ß-¤s[ Ái-”-Rp-L˚[ Uh-”UÙ Sm-UÙp ©¨j-R-±V

ÿ•°\’? ∏˙Z RWl-Th-”s[ £X „r-®-̊ X-L˚[d LY-≤d-L-‹m.

 T£

 RÙLm



C˚Rl ˙TÙu\ Tp-̇ Yfl Ái-”-Rp-Ls EP-≠u Eh-◊-\j-ßp Ht-T-”-°u-\-]. Cq-

YÙfl Ht-T-”m Eh-◊\, ̆ Y∞l-◊\ Ái-”-Rp-L˚[ Ht-fld-̆ LÙs-Y-Rt-LÙ] Ht© ̆ NpLs

Im-◊-Xu-L-∞-¤m EP-≠u ©\ Tœ-ß-L-∞-¤m HWÙ-[-UÙ-Ld LÙQl-T-”-°u-\-].

EP-≠u Eh-◊-\j-ß-¤m ˘Y∞l-◊-\j-ß-¤m Ht-T-”m Ái-”-Rp-L-fidœ Ht-\-YÙfl

Gßo-Æ-̊ ]-VÙt-\-‹m EPp-̆ N-Vp-TÙ-”-L˚[ J⁄e-°-̊ Qd-L-‹m ER-‹m ß—d-Ls

SWm◊ ß—d-Ls Gufl øe-Ls Lt-±-⁄d-°-»o-Ls Ap-XYÙ? Cq-YÙfl EP-≠u Eh◊\,

˘Y∞l-◊\ UÙfl-Rp-L-fidœ Ht-\-YÙfl EP-≠p Gßo-Æ˚] Ht-T-”j-R-‹m AYt˚\

J⁄e-°-̊ Qd-L-‹m ˘Nn-Y’ SWm◊ Ui-P-Xj-ßu ˙Y˚XVÙœm. Í˚[, Ri-”-Y-

Pm, SWm-◊-Ls, Ht© ˘Np-Ls Gu-T˚Y Eh-Th-P’ RÙu SWm◊ Ui-P-Xm.

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⁄ ÿR-≠-

V˚Y Es-[-]. TP-Æ-[d-Lm (1. 1) I Et-fl-̇ SÙd° J⁄ SWm◊ ˘Np-≠u ÿd-°-V-

UÙ] Tœ-ß-L-̊ [-Ÿm AYt-±u ˙Y˚X-L-̊ [-Ÿm œ±l-◊-L-∞u A•l-T-̊ P-́ p

Tœl-TÙn‹ ˘Nn’ A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m.
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E -̈́ -Vp ˛ X

`Ùu ̆ Np-

Bd-̂ Ùu

UV-≠u E˚\

TPm 1.1  UV-≠u E˚\

˘Puh-˚Wh

$ ˘Puh-WÙ-≤u °˚[-Ls.

$ A⁄-°-¤s[ ®ÎWÙ-≤-≠-

⁄k’ Ái-”-Rp-L˚[l

˘Tt-fld ˘LÙs-fim

Tœß.

˘Puh-WÙu

$ ˘Np EP-≠-≠-⁄k’ ˘Y∞˙V

øi” LÙQl-T-”m Tœß.

$ ˘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-°-\-’.

˘NpEPp

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˚[ £]Ùl-•d

˙SÙ©tœd  LPj-ß-Æ-”-°-\’

TP-Æ-[d-Lm 1.1  SWm◊ ˘Np-≠u A˚Ul◊m ˙Y˚XŸm

`Ùu ˘Np-Ls

$ B d - ^ Ù - ˚ ] l

˘TÙßk’ LÙQl-

T”-°-\-’.

œ±l-◊-Ls

 SWm◊ ˘Np-≠u ÿd-°V Tœ-ß-Ls.

 SWm◊ ˘Np-≠u Tp-̇ Yfl Tœ-ß-L-∞u R≤j-Ru-̊ U-Ÿm ˙Y˚X-Ÿm.

˘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-°-\-’. C’˙Y UV-≠u E˚\ (Myelin sheath).

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˚\ Tt-±V ÿ•-‹-L˚[ G›-R-‹m.

SWm◊ ˘Np-≠u Tœ-ß-VÙ°V `Ùu ˘Np-Ls Bd-̂ Ù-̊ ]j ˘RÙPok’ ˘TÙßk’

Y˚[-V-UÙL UÙfl-Y-Ru ÍXm UV-≠u E˚\ E⁄-YÙ-°-\-’. UV-≠u E˚\ T[-T-

[l-TÙ] ˘Yi˚U ®\-ÿ-̊ P-V-’.

Bd-̂ Ù-≤tœ Fh-Pl ˘TÙ⁄h-Ls R⁄-Y’, Bd-£-_-u ÿR≠VYt˚\j

R⁄-Y-’, Es-’-•l-◊-L-∞u ̇ YLj˚R Aß-L-̈ l-T-’, ™u-LÙl-TÙLf ̆ NVp-

T-”-Y-’, ̆ Y∞l-◊-\d LÙVe-L-∞-≠-⁄k’ Bd-̂ Ù-≤tœl TÙ’-LÙl◊ R⁄-

Y’ Gu-T˚Y UV-≠u E˚\-́ u ÿd-°-V-UÙ] ˙Y˚XLs.

œ±l-◊-Ls

 UV-≠u E˚\-́ u E⁄-YÙd-Lm

 UV-≠u E˚\-́ u ˙Y˚X-Ls.
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E -̈́ -Vp ˛ X

TPm 1.2c

TPm 1.2 a

TPm 1.2 b

Ái-”-Rp

Í˚[-́ -¤m, Ri-”-Y-Pj-ß-¤m UV-≠u E˚\-VÙp ˘TÙß-Vl-ThP SWm◊

˘Np-Ls Aß-L-UÙ-Ld LÙQl-T-”m Tœ-ß ˚Yh-̇ Uh-Po (White matter) G]-

‹m ˘Np-E-P-¤m UV-≠u E˚\-Ÿm Cp-XÙR SWm-◊-̆ Np- TœßLs LÙQl-

T”m Tœß °˙W-̇ U-h-Po (Grey matter) G]-‹m A±-Vl-T-”-°-u\].

’•l-◊-Ls E⁄-YÙRp

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

T-”j-’-Y’ SWm◊ Es’•l-◊-Ls Bœm. 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-◊-L-s YØ-VÙ-Ll TWl-Tl-T-”m ˘Nn-ß-Ls Es-’-•l-◊-Ls G]l-T-

”m. ™u A˚X-L-[ÙL Es-’-•l-◊-Ls LPj-Rl-T--”-°u-\-]. Ái-”-

Rp-Ls, E⁄-UÙ-±V SWm◊ ˘Np-XÙ] Ht-©-L-∞u ©[ÙvUÙ Nq-Æp

Ht-T-”j’m Ht\ ˙Yfl-TÙ” Es-’-•l-◊-Ls E⁄-YÙLd LÙW-Q-UÙ-

°u\]. AV-≤-L-∞u J›eL˚Ul©p HtT”m ˙Yfl-TÙ” SWm◊

˘Np≠u ©[ÙvUÙ Nq-Æu ˘Y∞l-◊-\j-ßp ˙So Ht-\j-̊ R-Ÿm,

Eh-◊-\j-ßp Gßo Ht-\j-̊ R-Ÿm

®˚X-®-flj-’-°-\’ (TPm 1.2 a).

’•l-◊ -Ls Ái-Pl- -T -”m

˘TÙ›’ Ak-Rl Tœ-ß-́ -¤s[

AV-≤-L-∞u NU-®˚X UÙfl-T-

”m. ARu-T-X-]ÙLl ©[ÙvUÙ

Nq-Æu Eh-◊-\j-ßp  ̇ SoHt-\-ÿm, ̆ Y∞l-◊-\j-ßp G-ßo Ht-\-ÿm Ht-T-”-°-u\].

(TPm 1.2 b). CkR UÙt-\m øiP ̇ SWm ®˚X-®t-T-ßp-̊ X. EP˙] T˚ZV ®˚X˚V

A˚P-Ÿm. B]Ù-¤m Bd-̂ Ùu Nq-Æp 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

˘Nn-ß-Ls Bd-̂ Ùu YØ-VÙLd LPk’ ˘Np-°u-\] (TPm 1.2 c).

œ±l-◊-Ls

 Ái-Pl-T-PÙR ®˚X-´p ©[ÙvUÙ Nq-Æu C⁄ ◊\j-ß-¤m Es[

Ht\eLs.

 Ái-Pl-T-”m ®˚X-́ p ©[ÙvUÙ Nq-Æu C⁄ ◊\e-L-∞-¤-ÿs[ Ht-\e-

L-∞u J›eL˚Ul-©p Ht-T-”m UÙflRp-Ls.



11

E -̈́ -Vp ˛ X

£]Ùlv

£]Ùl-•d ˙SÙl

£]Ùl-•d C˚P-̆ Y∞

˘Puh-̊ Wh

SWm-◊ ˘N¤jß

™u-’-•l◊ ™u-’-•l◊

TP-Æ-[d-Lm 1.2  £]Ùlv

Ht© ̆ 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(1.2)

Æ[d-Lj-̊ R-Ÿm  Tœl-TÙn‹ ˘Nn’ ’•l-◊-Ls Gq-YÙfl LPj-Rl-T-”-°u\] Gu-

T-̊ Rl ◊¨k’ ˘LÙs-fie-Ls.

kn\m]vkv

CWi” SWm◊˘Np-Ls Ap-X’ SWm◊˘Np¤m R˚Nf˘Np¤m Ap-X’

SWm-◊˘Np¤m —Wl©˘Np¤m C˚Y ̆ RÙPo-◊˘LÙs-fim Tœ-ß-̇ V £]Ùlv

(Synapse) G]l-T -”m. Es-’-•l-◊ -L -∞u ˙YLm, ß˚N CYt˚\

J›eœT”j’-Y-Rt-œ £]Ùlv ER-‹-°-\-’.

Ái-”-R-≠u TX]ÙL E⁄-YÙ] ™u ’•l-◊-Ls £]Ùl-•d ˙SÙ˚T

A˚PŸm ˘TÙ›’ Aeœ £X ˙Yßl˘TÙ⁄hLs Et-Tjß ˘Nn-Vl-T-”-

°u-\-]. C˚Y˙V 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), ˙PÙTÙ-˚Uu (Dopamine)

GuT˚Y SWm◊ ˘N¤j-ß-L-fidœ G”j-’d-LÙh-”-Ls Bœm.

£]Ùlv
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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-

©˚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

œ±l-◊-Ls

$ £]Ùlv.

$ SWm◊ ˘N¤j-ß-́ u ÿd-°-Vj-’-Ym.

$ £]Ùlv YØ-VÙ-L-‹s[ Es-’-•l-◊-L-∞u LPj-Rp.

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

G]-‹m, Lh-P˚[ SWm◊˘Np- -G-]-‹m ©¨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.

SWm-◊-Ls

Bd-̂ Ùu-L-∞u ( SWm-©-̊ Z-Ls) ˘RÙœl◊ RÙu

SWm-◊-Ls. C˚Y C˚Ql-◊j ß—d-L-[Ùp ˘TÙß-

Vl-Th-•-⁄d-°u-\] (TPm 1.3).

˙Y˚X-́ u A•l-T-̊ P-́ p SWm-◊-Ls Y˚Ll-T-

”j-Rl-Th-”s-[-]. Ah-P-Y˚Q (1.1) I Tœl-TÙn‹

˘Nn’ œ±l-˘T-›ß A±-Æ-Vp œ±l-˙Th-•p

œ±d-L-‹m.

Bd-̂ Ùu

SWm◊

C˚Ql-◊j ß—

TPm 1.3

SWm-©u ˘Yh-”j-˙RÙt-\m

SWm◊ Ui-P-Xm

SWm◊ Ui-P-Xj-ßp S”-S-Wm◊ Ui-P-Xm, ̆ Y∞l-◊\ SWm◊ Ui-P-Xm Gufl CWi”

© -̈‹-Ls Es-[-]. TPm (1.4). TÙod-L-‹m. Í˚[-Ÿm Ri-”-Y-P-ÿm ˙Nok-R’ S”-

SWm◊ Ui-P-Xm. 12 ˙_Ù• Í˚[ SWm-◊-L-fim  31 ˙_Ù• Ri-”-YP SWm-◊-L-fim

˙Nok-R’   ˘Y∞l-◊\ SWm◊ Ui-P-Xm Bœm.
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Í˚[ SWm-◊-Ls

        (12  ˙_Ù•)

Ri-”-YP SWm-◊-Ls

(31 ˙_Ù•)

Ri-”-Y-Pm

Í˚[

TPm 1.4

SWm◊ J›eL˚U‹

Í˚[˛ SWm◊ Ui-P-Xj-ßu ˚UVm

SWm◊ Ui-P-Xj-ßp AßL A[-Æp ®Î-WÙu-

Ls APe-°-́ -⁄d-œm Tœ-ß˙V Í˚[. Í˚[-

´u TÙ’-LÙl◊ Gq-YÙfl A˚Uk-’s-[’ Gu-

-T˚Rl TPm (1.5), 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-≠-⁄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 LÙ-Ve-L-∞-≠-⁄k’

TÙ’-LÙl-T’ ÿR-≠V ˙Y˚X-L˚[ ˘N -̈l--̇ WÙv-̊ T-]p ßW-Ym ˘Nn-°\’.

œ±l-◊-Ls

$ Í˚[-́ u TÙ’-LÙl◊.

$ Í˚[-́ u EQ-Óh-Pm.

TPm 1.5

˘U≤g-Nv
˘N -̈l-̇ WÙv˚T]p

ßW-Ym

Ui-̊ P-̇ VÙ”
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RXÙ-Uv(Thalamus)

 ˘T⁄-Í-˚[d-œd ∏˙Z LÙQl-T-”-

°\’.

 ˘T⁄-Í-˚[d-œm ˘T⁄-Í-˚[-´-≠-

⁄k-’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-̊ ^j ˘RÙh” ∏˙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 Ei”.

 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-T-œ-ß-VÙ] LÙo-̆ Pd£v °˙W˙Uh-P¨]Ù-

¤m Eh-T-œ-ß-VÙ] ˘U”pXÙ ˚Yh--̇ Uh-P¨]Ù-

¤m E⁄-YÙd-Ll-Th-”s-[-’.

 £k-R-˚], A±-‹, ®˚]-‹, Lt-T˚] B°-V-

Yt±u ˚UVm.

 ◊Xu EQo‹L˚[ HtT”j’°\’.

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

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 (1.3)

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

L-̊ [-Ÿm Ah-P-Y˚QY•-Æp G›-R-‹m.
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˙PÙo-Np Ïh

˘Yuh-Wp Ïh

TPm 1.6 Ri-”-Y-Pj-ßu ˘Yh-”j-˙RÙt-\m

˘Nuh-Wp L]Ùp

°˙W

˙UhPo

˚Yh-̇ Uh-Po

EP-≠u ̆ Y∞l-

Tœß

Ri-”-Y-Pm

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

TPj-̊ R-Ÿm (1.6) RL-Yp-L-̊ [-Ÿm œ±l-◊-L-∞u A•l-T-̊ P-

´p Tœl-TÙn‹ ˘Nn’ Ri-”-Y-Pj-̊ Rl Tt-±V ÿ•-‹-

L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹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 ˘Y∞l-◊-\j-

ßp ̊ Yh--̇ UhP-⁄m Eh-T-œ-ß-́ p °˙W-̇ Uh-P-⁄m LÙQl-

T-”-°-u\]. 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-Pm ARu 31 ˙_Ù• Ri-”-YP SWm-◊-Ls YØ EP-≠u Tp-̇ Yfl Tœ-ß-L-

fi-Pu C˚Qd-Ll-Th-•-⁄d-°-\-’. Jq-˘YÙ⁄ Ri”Y-P- SWm-◊m ˙PÙo-NpÏh,

˘Yuh-Wp Ïh Gu\ °˚[-Ls ÍXm Ri-”-Y-Pj-’-Pu C˚Qd-Ll-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˚N˚Y J⁄e-°-̊ Ql-T’m Ri-”-Y-Pm Bœm.

œ±l-◊-Ls

 Ri-”-Y-Pm Gq-YÙfl TÙ’-LÙd-Ll-Th-”s-[’?

 ˙PÙo-Np Ïh, ˘Yuh-Wp Ïh GuT˚Y Gq-YÙfl ˙YflTh-”s-[]?

 Ri-”-Y-Pj-ßu ÿd-°V ˙Y˚X-Ls.

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’œ G¤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-Pj-ßu ¡ßl-T-œß SWm-◊-

L-∞u ·h-P-UÙ-Ld LÙQl-T-”m.
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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-’-°-\-’.

Lh-P˚[ SWm◊

R i ” Y P j ß p -

C⁄k’Y⁄m Lh-P-

˚[-L˚[ A˙RÙ”

˘ R Ù P o ◊ ˚ P V

R˚NlTœßdœd

˘LÙi” ˘Np-°-\’.

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

©uC›d°˙\Ùm.
TP-Æ-[d-Lm 1.4

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

Ái-”-Rp

TPj-˚Rl TÙoj-æo-Ls Ap-XYÙ? Cj-R-˚LV Gßo-Æ-˚]-Ls øe-Ls A±k-R-

˚Y˙V. Ck-R GßoÆ˚]-Ls A±-‹l-Èo-Y-UÙ-]˚Y Ap-X. Cq-YÙfl SU’ Cf-

˚Ndœ Al-TÙt-ThP Ái-”-R-¤d-̇ LtT ßº-̆ Wufl S˚P-̆ T-flm Gßo-Æ-̊ ]-L˙[

A≤f˚Nf˘NVp-Ls (Reflex actions).

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.
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Ái-”-Rp

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

arc) G]lT”m.

A≤f-̊ Nf ˘NVp-L-∞u ˚UV-UÙ-Lf ˘NVp-T-”-Y’ Ri-”-Y-P-UÙ-œm. B]Ùp

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).

Ee-Ls YÙrd-̊ L-́ p ßº-̆ Wufl TV˙UÙ, ’u-T˙UÙ Ht-ThP A‡-T-Ye-Ls SPkß-

⁄d-œm. Aßp £X-Yt-̊ \d œ±-l©-”L.

 SPd-œm ˘TÙ›’ ß•-̆ Wufl TÙm-̊ Td LÙ‘Rp.





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

AhPY˚Q (1.2) Cp G›’L.

  ˘S⁄dL•-- ®˚X´p NÙRÙ-WQ ®˚X-́ p

CR-Vj-’-•l◊ Aß-L-̈ d-œm.

—YÙ-£jRp ®Wdœ œ˚\-Ÿm.

Ah-P-Y˚Q 1.2

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.

Cf˘NVp S˚P˘T\ SÙ[™pXÙ—Wl© UiPXÿm SWm◊UiPXj’Pu

C˚Qk’ ˘NVpT”°\’. £mT˘Rh•d UiPXÿm TÙWÙ£mT˘Rh•d

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

˘Rh-•d, TÙW£m-T-̆ Rh-•d Ui-P-Xe-Ls C˚Qk’ Gq-YÙfl ˘NVp-T-”-°u-\]

Gu-T-̊ Rl TP-Æ-[d-Lm (1.5) u  ER-Æ-Ÿ-Pu Tœl-TÙn‹ ˘Nn’ Ah-P-Y˚Q

(1.3) ®Wl-T-‹m.
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TP-Æ-[d-Lm 1.5 £m-T-˘Rh•d˛ TÙWÙ£m-T-˘Rh-•d Ui-P-Xe-L-∞u ˘NVp-TÙ-”-Ls

£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-°-\’

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˚\-°-\’

        Efll◊ £m-T--̆ Rh-•d UiP--Xm       TÙWÙ£m-T--̆ Rh-•d UiP--Xm

Li

E™r-øo—Wl©

÷˚W-¬-Wp

C⁄R-Vm

C˚Wl˚T

Lp-ƒ-Wp

œPp

£fl-øol˚T

Ah-P-Y˚Q 1.3 ˘S⁄d-L• ®˚X-L-∞p EPp-UÙt-\e-Ls
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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˚N-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 ˙PÙTÙ-̊ Uu Gu\

SWm-◊f ˘N¤j-ß-́ u Et-Tjß

œ˚\-°-\’.

Í˚[-́ p ˘RÙPof-£-VÙL

J›e-Lt\ ™u-KhPm E⁄-YÙ-

°-\’.

Ah-P-Y˚Q 1.4 SWm-◊-Ui-P-Xj˚R TÙßd-œm £X ˙SÙn-Ls

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 ̆ NVp-L˚[l

TÙßd-œm. ∏˙Z RWl-Th-”s[ Ah-P-Y-̊ Q(1.4) 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 SPj-R-‹m. Cj-R-̊ LV ˙SÙVÙ-∞-L-fi-Pu Sm A‘-

œ-ÿ˚\ Gq-Æ-Rm A˚UV ˙Yi-”m. LXk-’-̊ W-VÙ-”-L.

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

‹-Y’ SWm◊ Ui-P-X-UÙ-œm. Eh-◊-\, ˘Y∞l-◊\ UÙfl-Rp-L-̊ [j ˘R¨k’ ˘LÙs-[-

‹m ARtœ HtT ˘NVp-T-P-‹m CRu ÍXm Sm-UÙp ÿ•-Ÿm. E -̈́ -]e-L-∞p

˘Yq-̇ Yfl Efll◊ Ui-P-Xe-L-∞u Lh-”l-TÙ-”m J⁄e-°-̊ Ql-◊m S˚P-̆ T\

ER-‹-T˚Y SWm◊ Ui-P-X-ÿm SÙ[-™pXÙ —Wl© Ui-P-X-ÿm Bœm. CkR

Efll◊ UiPXeL∞u SX˚]l TÙ’LÙlTßp SÙm R≤l-ThP LY-]m ˘N¤-jR

˙Yi-”m.

 Ht© ˘Np-Ls , Ái-”-Rp, Gßo-Æ˚] CYt-̊ \l ©¨j-R-±k’ Æ[d-œ- °-

\Ùo-Ls.

 SWm◊ Ui-P-Xj-ßu A•l-T˚P AX-LÙ] ®ÎWÙu Ap-X’ SWm◊ ̆ Np˚Xl

©¨j-R-±k’ AYt-±u A˚Ul-◊, ˙Y˚X  Tt± Æ[dœ°\ÙoLs.

 £]Ùlv Gu] Gu-flm SWm-◊-Ls YØ-VÙL Es-’-•l-◊-Ls Gq-YÙfl LPk’

˘Np-°u-\] Gu-flm Tœl-TÙn‹ ˘Nn’ ˘Y∞´”°-\Ùo-Ls..
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 S”-S-Wm◊ Ui-P-Xj-ßu ÿd-°V Tœ-ß-L -˚[-Ÿm A˚Y ˘Nn-Ÿm

˙Y˚XL˚[l Tt-±-Ÿm Æ[d-œ-°-\Ùo-Ls.

 A≤f-˚Nf˘NV-≠u ÿd-°V ®˚X-Ls G˚Y G] A±k’ A≤f-˚Nf

˘NV-̊ Xl TP-Æ-[d-L-UÙ-Lj R⁄°\ÙoLs.

 ˘Y∞l-◊\ SWm◊ UiPXj-ßu Tœ-ß-Ls, ˙Y˚X Gu-T-]-Yt-˚\l

©¨jR±k’ Æ[d-œ-°-\Ùo-Ls.

 £m-T-˘Rh-•d, TÙWÙ£m-T-˘Rh-•d Ui-P-Xe-L-∞u ˘NVp-TÙ-”-L-˚[l

©¨jR±k’ ˙Y˚X-L˚[ Æ[d-œ-°-\Ùo-Ls.

 SWm◊ Ui-P-Xj-̊ Rl TÙßd-œm ˙SÙn-L-̊ [l Tt± Æ[d-œ-°-\Ùo-Ls.

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\ ™uKhPm : LÙdLÙn Y≠l◊

˙PÙTÙ˚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 A±-VÙ-Up  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) A±-‹-Èo-Y-UÙL S˚P-̆ Tt\ -G-ßo-Æ˚].

c) LÙ˚X C›j-R’ Y≠ Ht-ThP ©u-]WÙ? Gf-˘N-Vp Aeœ

S˚P˘Tt\’? 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.



Sm-˚Uf —t± Gq-Y-[‹ At-◊-Re-Ls!

GqY[‹ LÙh-£ -Ls, Gq-Y-[‹ J≠-Ls,

Gu˘]u] UQe-Ls, BY-̊ Xj ’i-”m —˚Y-

Ls! Sm-˚Uj ˘RÙh”j R›Æ U°rf-£-˚V-Ÿm,

Bfl-R-̊ X-Ÿm R⁄-T˚Y Gi-Qt-\˚Y! CYt˚\

SU’ EP-¤dœ A±-‹-Èo-Y-UÙL

EQoj-’m YÙ´p-L˙[ EQof£

Efll-◊-Ls. —t-fll-◊-\j-ßp S˚P-

˘T-flm Jq˘YÙ⁄ UÙt-\e-L -

˚[Ÿm ©¨jR±k’ ˘TÙ⁄j-R-

UÙLf ˘NVp-T-”-Y’ GuT’ E -̈́ -]e-L-∞u ®˚X-®t-©tœ Cu-

±-V-˚U-VÙ-R-RÙœm.

Ái-”-Rp-L-˚[l ˘Tt-fld˘LÙs[ EQof£ Efll-◊-L-fidœ ER-‹-Y’ AYt-

±¤s[  Ht-©-Ls Bœm. EQof£ Efll-◊-L-∞u TpY˚L Ht-©-L-fim A˚Y

Ht-fld-̆ LÙs-fim Ái-”-Rp-L-fim G˚Y G] G›-R‹m.

$ Li J∞Ht-©-Ls J∞

$ LÙ’ ...................... ......................

$ SÙdœ ...................... ......................

$ Ídœ ...................... ......................

$ ˙RÙp ...................... ......................

Ht-©-Ls Ht-fld-̆ LÙs-fim Ái-”-Rp-Ls Es-’-•l-◊-L-[ÙL Í˚[˚V A˚P-Ÿm

˘TÙ›’ SUdœ A‡-T-Ye-Ls Ht-T-”-°u-\-] ˛ LÙh£ A‡-T-Ym,  ˙LsÆ A‡-

TYm ˙TÙu-\˚Y.
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˘Xuv

Li

◊X-‡-Qo‹-L-∞u 80 Æ›d-LÙ˚P SÙm ˘Tfl-Y’ Li-Ls ÍXm Bœm. LiLs

Gq-Æ-Rm TÙ’-LÙd-Ll-Th”s[] G]l TÙol˙TÙm.

 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-[m EXok’ ˙TÙLÙ-Up TÙ’-LÙd-°-\-’.

 Li-Ωo : Li¶u -ÿuTœ-ß˚Vf —j-Rl-T-”j-’Y-’-

Pu  DW-UÙ-L- ̊ Yj-ß-⁄dL‹m 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.

CWj-Rd œZÙn-Ls

œ⁄h-”l-◊s∞
Æh-̈ -Vv A˚\

Ad-œ-Yv A˚\

Li-U¶

I¨v

LÙo-¶VÙ

R˚N SÙi-Ls

∫≠-V± R˚N-Ls

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

Ug-Ns-◊s∞

TÙo-̊ Y-S-Wm◊
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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¨v

(Iris)

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 Kn‹ ®˚X ̆ Tfl-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∞Ht-©-̆ Np-Ls -A-ß-L-UÙ-Ld LÙQl-T-”m Tœ-ß. Cl-T-œ-ß-́ p ©m-Tm ˘R∞-

YÙ-Lj ̆ R -̈Ÿm.

Ug-Ns ◊s∞
(Yellow spot)

ÆØj-ß-̊ W-́ p TÙo˚Y SWm◊ ◊\l-T-”m CPm. Ceœ J∞ Ht© ˘Np-Ls Cp-̊ X.
œ⁄h-”l ◊s∞

(Blind spot)

J∞Ht© ˘Np-L-∞p C⁄k’ Es-’-•l-◊-L˚[ Í˚[-´u TÙo˚Y ˚UVj-ßtœ G”j-’f

˘Np°\’.

TÙo˚Y SWm◊
(Optic nerve)

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

ÆØ ̆ Yi-T-P-Xj-ßp LÙo-¶VÙ-̊ Yj RÆW ©\ TÙLe-L˚[l ̆ TÙßk’ TÙ’-LÙd-œm TPXm.
Li-_e-•YÙ

(Conjunctiva)

Li¶¤s[ A”dœLs

Li-¶tœ Eflß A∞d-œm ˘Y∞l-

◊\ A”d-œ. C˚Ql-◊j ß—d-L-[Ùp

E⁄-YÙ-]’

HWÙ-[UÙ] CWj-Rd œZÙn-

Ls ®˚\kR S”l-◊\

A”dœ

J∞ EQof£ ̆ Np-Ls LÙQl-T-”m

Eh-◊\ A”dœ

ÆØ-̆ Yi-T-P-Xm (sclera) ÆØV-•d L⁄m-T-P-Xm (Choroid) ÆØj-ß˚W (Retina)

˘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 ßWYm.

CWj-Rj-ß-≠-⁄k’ E⁄-YÙ° ¡i-”m CWj-Rj-ßtœ

E±g£ G”d-Ll-T-”-°-\-’. Li-¶u ß—d-L-fidœ Fh-

PfNj˚R A∞d-°-\-’.
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˙W•-Vp R˚N-L-fim
(Pupillary dilator)

Yh-Pj R˚NLfim (Pupillary
constrictor)

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-’-°-\-’. æÆW J∞-́ p Yh-Pj R˚N-

Ls —⁄e-œm ˘TÙ›’ Li-U¶ —⁄e-œ-°-\-’.

Ue°V J∞-́ p ̇ W•-Vp R˚N-Ls —⁄e-œm ̇ TÙ’

Li-U¶ Æ -̈Y-̊ P-°-\-’. £m-T-̆ Rh-•-d Ui-P-Xj-

ßu ̆ NV-XÙ-¤m C’ S˚P-̆ T-fl-Y-’i-”. Li-U¶-

´u A[‹ J›e-œ-T-”j-Rl-T-”-Y’ J⁄ A≤f-

˚Nf ̆ NVp- Bœm.

œ±l-◊-Ls

 Li-¶u A”d-œ-Ls

 Li øo-Ue-L-fim AYt-±u ˙Y˚X-Lfim.

 J∞ Ht©Ls LÙQl-T-”m Tœß.

 Li-¶-≠-⁄k’ Es’•l-◊-Ls Í˚[˚V A˚P-Y-Rt-LÙ] A˚Ul◊.

 Li¶¤s[ ˘Np-L∞u EQ-Óh-Pm.

Li-¶p J∞-´u J›e-L-˚Ul◊

LÙo-¶VÙ YØ-VÙ-Ld LPk’ ˘Np-¤m J∞ I -̈≥u S”-Æ-¤s[ Li-U¶ Gu\

’˚[-Y-Ø-VÙ-Ld LPk’ ˘Nufl ˘Xu-£p Tßd-°-\-’. æÆW J∞ Li-¶t-œs

◊LÙUp C⁄dL Li-¶-¤s[ A˚Ul◊ Gu]? I -̈≥-¤s[ R˚N- A˚Ul©u

˘NVp-L-∞-]Ùp Li-U-¶-́ u A[‹ J›e-œ-T-”j-Rl-T-”-°-\’. Cq-YÙfl J∞j-

æÆ-Wj-ßtœ HtT ˘Xu-£‡s ˘Np-¤m J∞-́ u A[‹ Lh-”l-T-”j-Rl-T-”-°\’.

TPm (2.2) Et-fl-̇ SÙd-L-‹m.

˘TÙ⁄h-L-∞-≠-⁄k’ ©W-ß-T-≠j’ Y⁄m J∞d-

L-ßo-Ls ÆØj-ß-̊ W-́ p œÆ-Y-Rtœ LÙo-¶-

VÙ -Æ-‡-˚P-V-‹m ˘Xu-£-‡-˚P-V-‹m

Y˚[‹jRu˚U ER-‹-°-\-’.

TPm (2.1) Et-fl TÙoj-æo-L[Ù?

Sm Li-¶-≠-⁄lT’ œÆ-̆ Xuv Ap-XYÙ?

Al-T-•-VÙ-]Ùp CkR ˘Xuv E⁄-YÙd-œm

©m-Tj-ßu R≤j-Ru-˚U-Ls VÙ˚Y?

Th•V≠-”e-Ls.

$

$

$

TPm 2.2  Li-¶p J∞-́ u J›eœ A˚Ul◊

Ue-°V J∞-́ p Li-U¶

Æ¨Y˚Pk’s[’

æÆW J∞-́ p Li-U¶ —⁄e-°Ÿs[’
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Td-Lj-ß-¤m ÁWj-ß-¤-ÿs[ ˘TÙ⁄h-L˚[j ˘R∞YÙL Sm-UÙp LÙQ-ÿ-•Y’

GqYÙfl? Li-¶-≠-⁄k’m ˘TÙ⁄h-L-∞u ÁWj-ßtœ HtT ˘Xu-£u œÆ-Vj-Á-

Wm J›e-œ-T-”j-Rl-T-”-Y˙R CRt-œd LÙW-Qm. NÙRÙ-W-Q ˘Xu-—L∞p œÆ-Vj

ÁWm ®˚XVÙ]RpXYÙ? ˘R∞YÙ] ©mTm °˚PlTRtœ ˘Xu-£u C⁄l-©-

Pm Ap-X’ ß˚W-́ u C⁄l-©-Pm UÙt-\l-TP ˙Yi-”m Gufl EeLfid-œj

˘R -̈Ÿ-Up-X-YÙ?- B]Ùp C⁄l-©-Pj˚R UÙt-\Ù-U˙X ˘Xu-£u œÆ-Vj-Á-Wj˚R

J›e-œl-T-”j-R CVp-Y’ Li-¶u £\l-◊jRu-̊ U Bœm. C˚Rj ˘R∞-‹-T-

”j-’m TPm (2.3) Ah-P-Y˚Q (2.1) Tœl-TÙn‹ ˘NnL. ÿ-•-‹-L˚[ A±-Æ-Vp

œ±l-̇ Th-•p G›-R-‹m.

A⁄-LÙ-̊ U-́ -¤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 œ˚\-°-\’.

œÆ-Vj-Á-Wm œ˚\-°-\’. œÆ-Vj-Á-Wm ·”-°-\’.

Ah-P-Y˚Q 2.1

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-”j-’m Li-¶u Cj-ß-\-‡dœ

Li-R-L-Y-̊ U-Rp (Power of Accomodation) Gufl ˘TVo.

˘Xuv

∫≠-V± R˚N-Ls

ÁWj-ß-¤s[ ˘TÙ⁄-̊ [l TÙod-œm

˙TÙ’

TPm 2.3 Li RL-Y-̊ U-Rp

A⁄-LÙ-̊ U-́ -¤s[ ̆ TÙ⁄-̊ [l

TÙod-œm ˙TÙ’˘Xuv

R˚N SÙi-Ls

∫≠V± R˚N-Ls

R˚N SÙi-Ls
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ÆØjß˚W

J∞Ht© ̆ NpLs

TPm 2.4 J∞Ht© ˘NpLs

TPm 2.5  WÙ”˘Np-L-fim ˙LÙi˘Np-L-fim

WÙ”˘Np ˙LÙi˘Np

Li-¶-¤s[ J∞Ht©Ls

ÆØjß-̊ W-́ p Æ›m J∞ Ae-œs[ J∞

Ht© ̆ Np-L-̊ [j Ái-”-°-\-’. CRu-Í-Xm

Li-¶p EQof£ ’•l-◊-Ls E⁄-YÙ-

°u\]. ˙LÙi˘Np-Ls (Cones), WÙ”

˘NpLs (Rods) Gu-T˚Y Li-¶-¤s[

J∞ Ht©˘Np-Ls Bœm. ˙LÙi-˘Np-

L˚[ ÆP WÙ”˘Np-L∞u Gi-¶d˚L

·”-RXÙœm.

TPm (2.5) ¤s[ J∞Ht© ˘Np-L-∞u Y•-Yj-̊ R-Ÿm ˘TV-̇ WÙ-”s[ ˘RÙPo-̊ T-

Ÿm Jl-©h” Etfl ˙SÙd-L-‹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

ß\u ™dL 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 ©¨jR-

±V ÿ•-VÙ-’.

˙LÙi˘Np-L-∞p LÙQl-T-”-Y’ ̇ TÙh-̇ PÙl-≥u  (Photopsin) Gu\ YoQ ®\™.

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 CRtœd LÙW-Qm. ˙LÙi ˘Np-L-∞u

˘NVp-TÙ” SU’ ®\d-LÙh-£dœ ER-‹-°-\’ Gufl A±k’ ˘LÙi-ºo-L[pXYÙ?
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TÙo-̊ Y˛ æÆ-W-J-∞-́ -≠-⁄k’
Ue°V J∞dœ

WÙ”˘Np-L-∞-¤m ̇ LÙi˘Np-L-∞-¤m Es[ ®\-™-Ls J∞

EQof-£j ß\-≤p ˙Yfl-Th-”s[-]. ˙WÙ˙PÙl-≥u £±-

R-[‹ J∞-́ -¤m £˚R-‹-flm. B]Ùp ˙TÙh-̇ PÙl-≥u

£˚R-‹\ AßL J∞ ˙R˚Y. æÆW J∞T”m ˙TÙ’ ÿ›-

˚UVÙ-Lf £˚R-‹-flm ˙WÙ˙PÙl-≥≤u  ¡h-”-⁄-YÙd-Lf

˘NVp ˙TÙh-˙PÙl-≥≤u CjR˚LV ¡h-”-⁄-YÙd-Lf

˘NV˚X ÆP ™L ˘U’-YÙ-L S˚P-˘T-fl-°-\-’. ÆØj-ß-

˚W-́ p Im-T’ NR-≈-Rm  ˙WÙ˙PÙ-l≥u ¡h-”-⁄-YÙdL

˘NV-¤dœ 5 ®™-Pm ˙R˚Y. B]Ùp 90% ˙TÙh-̇ PÙl-

≥u ¡h-”-⁄-YÙd-Lf ̆ NV-¤dœ J⁄ ®™-Pm ̇ TÙ’-UÙ-]’.

˙WÙ˙PÙl-≥-≤u ¡h-”-⁄-YÙd-Lf ˘NV¤dœj

˙R˚YlT”m CkRd LÙXRÙU-Rm æÆW J∞-´-¤s[

CPjß≠-⁄k’ Ue-°V J∞Ÿs[ CPjßtœf ˘Np-¤m

˙TÙ’ £±’ ˙SWj-ßt-œl TÙo˚Y œ˚\-Vd LÙWQ

UÙ°\’.

J∞-T-”m ˘TÙ›’ J∞Ht© ˘Np-L-

∞-¤s[ ®\-™-Ls ˘Wh-•-]Ùp,

Bl≥u Gufl © -̈°-\-’.

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∞Ht© ˘Np-L-fim

AYt±u ®\-™-L-fim

 ˙LÙi˘Np-L-∞u ˘NVp-TÙ”

 WÙ”˘Np-L-∞u ˘NVp-TÙ”

 TÙo˚Y Gu\ A‡-T-Ym

˙TÙh-̇ PÙl-≥u

˙WÙ˙PÙl-≥u

˘Wh-•-]Ùp + Bl-≥u

˘Wh-•-]Ùp + Bl-≥u

J∞

TP-Æ-[d-Lm 2.2

J∞

TÙo˚Y Gu\ A‡-T-Ym

Es-’-•l-◊

TÙo-̊ Y-Ÿ-Pu ̆ RÙPo-◊-̊ PV ∏˙Z ̆ LÙ”d-Ll-Th-•-⁄d-œm J›-œ-T-Pj-̊ Rl Èojß

˘Nn-V-‹m.

LÙh-£-́ u ̇ Yß-́ -Vp

J∞-T-”m˘TÙ›’ WÙ”˘Np-L-∞-¤m ˙LÙi˘Np-L-∞-¤m EQof£ ’•l-◊-Ls

(Impulses) Gq-YÙfl E⁄-YÙ-°u-\]? ∏˙Z RWl-Th-”s[ ̇ YßÆ˚]˚Vd LY≤d-

L-‹m ( TP-Æ-[d-Lm 2.2). œ±l-◊-L-∞u A•l--T-̊ P-́ p LXk-’-̊ W-VÙ• ÿ•-‹-L˚[

A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m.

J∞



E -̈́ -Vp ˛ X

28

TPm 2.6 ˚T]Ùd-œ-Xo TÙo˚Y

Li-¶i C⁄l-©-P-ÿm
TÙo˚Y-Ÿm ˛ E -̈́ -]e-L-∞p

T⁄k’ TÙo˚Yjß-\u AßLm Es[

J⁄ T\-˚Y. CRu Li-Ls A”j-

R”j’ C⁄l-T-RÙ-¤m, Li-¶p HWÙ-

[-UÙ] ˙LÙi-̆ Np-Ls C⁄l-T-RÙ-¤m

TÙo˚Y Ndß ·”-Rp. AR-]Ùp Gq-

Y-[‹ EV-Wj-ß-≠-⁄kRÙ¤m C˚W˚Vj ˘R∞-YÙLd

Li-”-©-•dL ER-‹-°-\-’. ÿV-≠u Li-L∞u C⁄l-©-

Pj˚Rd LY-≤j-ß-⁄d-°-»o-L-[Ù? Td-L-YÙh-•p A˚Uk-

ß-⁄l-T-RÙp ÿu-Td-LeL-∞-¤m J⁄ Gp˚X Y˚W ©u-

◊\d LÙh-£-Ÿm °˚Pd-œm. C’ C˚W-©-•l-T-Yo-L-∞-P-

™-⁄k’ Rl-◊-Y-Rt-LÙ] J⁄ RL-Y-̊ UlTÙœm. C˚W-©-

•l-T-Yo-L-∞u  Li-L-∞u C⁄l-©-P-ÿm C˚W-L-∞u

Li-L-∞u C⁄l-©-P-ÿm ÿ˚\˙V

AYt-±u ˙Yh-˚Pd-œm TÙ’-LÙl-

©t-œ-ÿs[ ˘TÙ⁄j-R-UÙ] RL-Y-

˚Ul-TÙœm.

˚T]Ùd-œ-Xo TÙo˚Y

TPm ( 2.6) I Et-fl-̇ SÙd-L-‹m. SU’ CWi” Li-L-∞-¤m J˙W ˘TÙ⁄-∞u

CWi” ©m-Te-Ls E⁄-YÙ-œ-Up-XYÙ? B´-‡m SÙm J⁄ LÙh£VÙL

Uh”˙U TÙod-°-̇ \Ùm. C’ Gq-YÙfl S˚P-̆ T-fl-°-\’?

∏˙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?

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).

EQ-‹m Li-¶u —LÙ-RÙ-W-ÿm

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 A[‹ œ˚\-Vd LÙW-

Q-UÙ-°-\-’. ˙U¤m ˙WÙ˙PÙl-≥-≤u

¡h”⁄-YÙ-dLÿm R˚P-T-”m. C’
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TPm 2.7

UÙ˚XdLi˙SÙn (Night blindness) Gu\ ®˚X-̊ Udœd LÙW-Q-UÙ-°-\-’. UÙ˚Xd

Li ˙SÙn TÙßjR J⁄-Y-⁄dœ Ue-°V J∞-´p ˘TÙ⁄h-L-˚[j ˘R∞-YÙLl

TÙodL CV-XÙ-’. ˘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. Cß-≠-⁄k’ Æh-P-™u A  APe-°V EQ-‹l ˘TÙ⁄h-L˚[ Ei-T-

Ru ÿd-°-Vj-’-Ym ˘R∞-YÙ-°-\-Rp-XYÙ?

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 Ah-P-Y˚Q Y•-Æp RW-‹m.

 °h-Pl-TÙo˚Y : ..................................................

 ............................................................................

 ............................................................................

˙Yfl £X Liœ˚\-TÙ -” -L -˚[l Tt± A±k’

˘LÙs[XÙm.

®\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? AYtfls £Yl◊, Tf˚N

Gu\ ®\eL˚[l ©¨j-R-±V ER-‹m ̇ LÙi-̆ Np-L-∞u

œ˚\-TÙ” LÙW-Q-UÙ-Lj ˙RÙu-fl-Y˙R ®\d-œ-⁄-”. Cd-œ-

˚\-TÙ” Es-[-Yo-L-fid-œf £Yl-◊, Tf˚N ®\e-L˚[ ̇ Yfl-

T-”j-ßd LÙQ- CVXÙ-’. ®\d-œ-⁄” Es-[-Yo-L˚[ •˚W-Yo,

˚TXh ˙TÙu\ ˙Y˚XLfidœ AUojRUÙh-PÙo-Ls. LÙW-Qm ◊¨k-RRÙ?

œ˙[Ùd-̇ LÙUÙ (Glaucoma)

Li-¶u ß—d-L-fidœ Fh-Pf-Nj˚R A∞lT’ Ad-œ-Yv øoUm Bœm. C’

CW-jRj-ß-≠-⁄k’ E⁄-YÙ° ¡i-”m CWj-Rj-RÙp E±g£ G”d-Ll-T-”-°-\-’.- B]Ùp

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

A‡-T-Yl-T-”-Y˙R œ˙[Ùd-̇ LÙ-UÙ-Æt-œd LÙW-Qm. C’ ÆØj-ß-̊ Wdœm- J∞

Ht©˘Np-L-fid-œm AØ˚Y Ht-T-”jß œ⁄h-”j Ru-̊ U˚V Ht-T-”j-’m. CRtœ

˙XNo £°h˚N ÿ˚\-́ p æo‹LÙQ ÿ•-Ÿm.
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˘Y∞d-LÙ’ Eh-LÙ’

S”d-LÙ’

TPm 2.8 LÙßu A˚Ul◊

Li-◊˚W (Cataract)
Li-̆ Xu-v J∞-L-Pj-’m Ru˚U˚V CZTl-T-RÙp 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.

—Y-̆ WÙh-•-̊ Vd LY-≤dL‹m. Li-TÙ-’-LÙl◊ Tt-±-Ÿm Li-RÙ-]j-ßu ÿd-°-Vj-

’-Yj-̊ Rl Tt-±Ÿm ÆØl-◊-Qo˚Y Ht-T-”j-’m J⁄ —Y-̆ WÙh-•-̊ Vj RVÙo ̆ Nn’

Yœl-T-̊ \-́ p LÙh-£dœ ˚Yd-L-‹m.

LÙ’

J≠ EX˚L Sm-ÿ-̊ PV A±-Ætœ Gh-Pf ˘Nn-Y’ LÙ’ Gu\ ◊Xu Bœm. Sm-

˚Uf —t± Gq-Y-[‹ ÆR-UÙ] J≠-Ls! LÙh-£-̊ Vl ˙TÙufl J≠-Ÿm Sm˚U

˘NVp-TP ER-‹-°-\-’. ˙LsÆ Efll◊ Gu-T’ Uh-”-Up-XÙ-Up LÙ’ EP-≠u NU-®-

˚X˚VŸm ˙T‘-°-\-’.

TPm (2. 8) I Et-fl-̇ SÙd-L-‹m.

Li-RÙ-]m £\kR RÙ]m

Ee-Ls Li-Ls ˙Y˘\Ù-⁄-Y-⁄dœl ◊’

J∞-VÙ-Lh-”m!



E -̈́ -Vp˛ X

31

TPm 2.9  ˘Y∞d-LÙ-’˛ Tœ-ß-Ls

˘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-°-\-’.

LÙßtœ ˘Y∞d-LÙ-’, S”d-LÙ-’, EhLÙ’ Gufl Íufl Tœ-ß-Ls Ei-”. C˚Y

Jq˘YÙu±‡˚PV‹m A˚Ul-̊ Tj ˘R∞-YÙL BWÙ-V-XÙm.

˘Y∞d-LÙ’ (External Ear)

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

œ±l-◊-Ls

 ˘Y∞d LÙßu Tœ-ß-Ls G˚Y?

 ˘NÆ-U-Pp Gq-YÙfl ˙Ls-Ædœ ER-‹-°-\’?

 LÙ’˘U-›-°u ÿd-°-Vj-’-Ym VÙ’?

S”d-LÙ’ (Middle Ear)

TPm (2.10) Etfl˙SÙd° S”d-LÙ-ßu Tp-̇ Yfl Tœ-ß-L-∞u ˙Y˚X-̊ Vl ◊¨k’

˘LÙsL.

CuLv

v˙Pl©v

UÙ≠Vv

TPm 2.10 S”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-◊-°-\’.

˘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.

øs-YhP Y•Y ’YÙ-Wm

v˙Pl-©-≥u NX-]m ÍXm ̇ LÙd-

∞VÙ-Æp Es[ ßW-Yj-ßu NX-

]j-ßtœ ER-‹-°-\’.

Yh-P-Y-•-Y ’YÙ-Wm

˙LÙd-∞VÙ-Æu Es-̇ [-Ÿs[ ßW-Yj-

ßu NX-]j-ßtœ ER-‹-°-\’.
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S”d-LÙ-’, ˘Y∞d-LÙ-ßt-œm Eh-LÙ-ßt-œm C˚P-˙V-Ÿs[ J⁄ £±V A˚\-VÙ-

œm. ˘NÆlT˚\Ÿm- (Tympanum) UÙ≠-Vv (Malleus), Cu-Lv (Incus), v˙Pl-

©v (Stapes) Gu\ G¤m-◊j˘RÙP-⁄m CRu ÿd-°V Tœ-ß-Ls. ˘NÆl-T˚\ S”d-

LÙ˚R ˘Y∞d-LÙ-ßp C⁄k’ ©¨d-°-\-’. B]Ùp S”d-LÙ˚R Eh-LÙ-ßp C⁄k’

©¨lT’ G¤m-©-]Ù-XÙ] J⁄ —Yo Bœm. Cf-—-Y-̈ p TP-Xe-L-[Ùp ÍPl-ThP

CWi-” ’˚[-Ls LÙQl-T-”-°u-\-]. ˙Ut-T-œ-ß-́ -¤s[ ’YÙ-Wj˚R øs-Yh-P-Y-

•Y ’YÙ-Wm (Oval window) Gu-flm ∏˙ZŸs-[˚R Yh-P-Y-•Y ’YÙ-W-m (Round
window) Gu-flm A˚Zd-Ll-T-”-°-\-’. G¤m◊j˘RÙPo ˘NÆl-T-˚\˚V

øsYhPY•Y ’YÙWm YØ Eh-LÙ-’-Pu C˚Qd-°\’.

œ±l-◊-Ls

 G¤m-◊j-̆ RÙ-P-̈ u ˙Y˚X

 Îv˙P-μ-Vu œZÙ-́ u ˙Y˚X

Eh-LÙ’ (Internal Ear)

Eh-LÙ’ Ui-˚P-˙VÙh-•-¤s[ G¤m©

]ÙXÙ] J⁄ 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-’-°-\-’. ˙LÙd-∞VÙ ˙Ls-

Ædœ ER-‹-°-\’.

LÙ’m ̇ Ls-Æ-Ÿm

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-\-]. ˘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-

A˚WYhP œZÙn-Ls-

˘Yv-•-©-Îs

˘Yv-•-

©ÎXÙo SWm◊

˙LÙd-∞VÙ

TPm 2.11 Es-LÙ’ Tœ-ß-Ls

˙LsÆ

SWm◊



E -̈́ -Vp˛ X

33

˙T£-XÙo  Nq‹

øs-YhP Y•Y’YÙ-Wm ˘T -̈≠ml Gu-̇ PÙ-≠ml

˙WÙU˘NpLs

TPm 2.12  ˙LÙd-∞-VÙ-Æu A˚Ul◊ ( ®™okR ®˚X-́ p)

Xj˚R A˚N-Vf ˘Nn-°-\-’. C’ ˙LÙd-∞-VÙ-Æ¤s[ ßW-Yj-ßu NX-]j-ßtœ

LÙW-Q-UÙ-°-\-’. CR-]Ùp ˙LÙd-∞-VÙ-Æu ˙T≥-XÙo Nq-Æp Es[ ˙WÙU˘Np-

Ls ÁiPl-Th” Es-’-•l-◊-L˚[ E⁄-YÙd-œ-°-\-’. Cj-’-•l-◊-Ls ˙LsÆ SWm◊

ÍXm ˘T⁄Í˚[˚V A˚P-Y-RÙp SÙm ˙LsÆ Gu\ A‡-T-Yj-˚Rl

˘Tfl°˙\Ùm.

LÙ’m EPp NU-®-̊ Xl TWÙ-U-̈ l-◊m

EPp-N-U-®-̊ Xdœ ER-‹m Eh-LÙ-ßu Tœ-ß-L-̊ [l ˘TÙ’-YÙL ˘Yv-•-©-Î-XÙo

AlTÙ-Wh-Pv (Vestibular apparatus) Gufl ·flYo. TPm (2. 13) Et-fl-̇ SÙd° ̆ Yv•-

©-Î-XÙo Al-TÙ-Wh-P-≥p Es[ Ht©-L-∞u J›eL˚Ul˚T œ±l-◊-L-∞u A•l-

T-̊ P-́ p Tœl-TÙn‹ ˘Nn’ A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m.

˘Y-v•-©-Î-∞u Tœ-ß-VÙ-°V Îh-̈ d-°s, NÙd-Îs Gu\ A˚\-L-fim Íufl A˚W-

YhPd œZÙn-L-fim ̇ NokR A˚Ul◊ RÙu ̆ Yv-•-©-Î-XÙo Al-TÙ-Wh-Pv. ̆ Yv-

•-©-Î-∞-¤m A˚W-Yh-Pd œZÙn-L-∞-¤m LÙQl-T-”-°u\ ̇ WÙU˘Np-L-∞u Y•Æ-

¤s[ Ht©˘Np-L-∞u ·h-P˙U EPp-N-U-®˚X Ht©-Ls. EPp A˚N-‹-Ls ̆ Yv-

•-©-Î-∞-¤m, A˚W-Yh-Pd œZÙn-L-∞-¤m Es[ ßW-Ye-L˚[ A˚NVf ˘Nn-

°u\’. C’ Ht©-L-[Ù] ˙WÙU˘Np-L˚[ A˚N-Vf ˘Nn’ Es-’•l-◊-L-̊ [ E⁄-

˘NÆ-U-Pp ˘NÆd-œ-ZÙn ˘NÆl-T˚\ G¤m-◊j ˘RÙPo

øs-YhP Y•Y ’YÙ-Wm ˙LÙd-∞VÙ ˙WÙU ˘Np-Ls Es-’-•l◊

˙Ls-Æ-S-Wm◊ ˘T⁄-Í˚[ ˙LsÆ Gu\ A‡-T-Ym

TPm (2.12) Ÿm Rk-ß-⁄d-œm J›-œ-T-Pj˚RŸm Et-fl-̇ SÙd-° ˙Ls-Æ-Ÿ-Pu ˘RÙPo-

◊-̊ PV œ±l◊ RVÙ-̈ d-L-‹m.



E -̈́ -Vp ˛ X

34

TPm 2.13 LÙ’˛ ˘Yv-•-©-Î-XÙo Al-TÙ-Wh-Pv

˘Yv-•-©-Îs

˙WÙU˘Np-Ls

˙WÙU˘Np

A˚W-Yh-Pd œZÙn-Ls

˘Yv-•-©-Î-XÙo SWm◊

YÙd-œ-°-\-’. Cj-’-•l-◊-Ls ˘Yv-•-©-Î-XÙo SWm-◊-YØ £flÍ˚[˚V A˚P-°u-

\-]. C˚Rl ˘TÙflj’ £fl-Í˚[ EPp-N-U-®˚X ˘NV¤dLÙ] R˚Nf˘NVp-L˚[

J›e-œ-T-”j-’-°-\-’.

TPm 2.14 SÙd°¤s[ Ht©Ls

TÙl©XÙ

—˚Y˘UÙh”

œ±l-◊-Ls

 EPp-N-U-®-̊ X-Ÿ-Pu ˘RÙPo-◊-̊ PV Eh-LÙ-ßu TÙLe-Ls

 ˘Yv-•-©-Î-∞-¤s[ Ht©-L-∞u R≤j-Ru˚U.

 EPpNU-®˚X´¤s[ UÙt-\e-L-fidœ HtT £fl-Í˚[dœ Gq-YÙfl ̆ NVp-

T-P ÿ•-°-\’?

—˚Y A±V

EQ˚Y SÙm Æ⁄m© Ei-T-Rt-œd LÙW-Qm ARu

—˚Y-Vp-XYÙ? YÙ´t-œs˙[Ÿm SÙd-°-¤-ÿs[

˙YßHt©-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-Ls RÙu TÙl-©-XÙd-Ls  (Papillae).
TPm (2.14) Id LY-≤d-L-‹m.

TÙl-©-XÙd-L-∞p LÙQl-T-”m ˙Yß-Ht©˘Np-L˙[

—˚Y ˘UÙh-”-Ls (Taste buds). C≤l◊ (Sweet),
EYol◊ (Salt), ◊∞l◊ (Sour), LNl◊ (Bitter) Gu\



E -̈́ -Vp˛ X

35

Y≠

TPm 2.16 ˙RÙp

˘YlTm

˘RÙ”Rp

A›jRm

œ∞o

—˚Y-L-[Ùp Ái-Pl-T-”m —˚Y˘UÙh-”-Ls SUdœ C⁄d-°u-\-]. —˚Ydœd LÙW-

Q-UÙ] ˘TÙ⁄h-Ls E™r-ø-¨p L˚Wk’ —˚Y ˘UÙh-”-L-˚[ A˚Pk’

AYt˚\j Ái-”-Y-RÙp Es-’-•l-◊-Ls E⁄-YÙ-°u-\-]. Cj-’-•l-◊-Ls Í-̊ [˚V

A˚Pk-R-‹-Pu SÙm —˚Y˚V A±-°-̇ \Ùm.

œ±l-◊-Ls

 SÙd-°-¤s[ —˚Y-̆ UÙh”L-∞u J›e-L-̊ Ul◊.

 E™r-ø-⁄m —˚Y-Ÿm.

 —˚Y Gu\ A‡-T-Ym

UQ-U-±V

SÙm Gq-YÙfl UQj˚R A±-°-̇ \Ùm?

∏˙Z RWl-Th-”s[ RL-Yp-L-˚[-Ÿm TPm

(2.15) Tœl-TÙn‹ ̆ Nn’ œ±l◊ RVÙ-̈ d-L-‹m.

˘TÙ⁄h-L-∞-≠-⁄k’ LÙt-±p ̇ N⁄m YÙN-̊ ]j

’Ls-Ls Es-Íf— YØ-VÙL Íd-°t-œs

÷˚Z-°-u\]. CkR YÙN-˚]j ’Ls-Ls

Íd°u Es-̇ [-Ÿs[ Y›-Y-›l-TÙ] øo-Uj-

ßp L˚Wk’ UQ-U-±-Ÿm Ht©-L-̊ [j Ái•

Es-’-•l-◊-L˚[ E⁄-YÙd-œ-°u\]. CkR

’•l-◊-Ls ˘T⁄-Í-˚[˚V A˚Pk-R-‹Pu

SÙm UQj˚R A±-°-̇ \Ùm.

˙RÙp YØ-VÙ-L-‹m A‡-T-Ye-Ls

˙RÙp YØ-VÙL SÙm ˘Tflm Ái-”-RpLs G˚Y?

  ˘Yl-Tm





˙RÙ≠p Gk˘RkRj Ái-”-Rp-L-̊ [l

˘Tfl-Y-Rt-LÙ] Ht©-Ls C⁄d-°u-\]?

TPm (2. 16) Et-fl-˙SÙd° ÿ•-‹-L˚[

G›-R-‹m.

CkR Ht©-Ls ˙RÙ≠u GpXÙ Tœ-ß-L-

∞-¤m J˙W A[-Æp C⁄d-°u\]YÙ?

Cf-̆ N-Vp-TÙh˚Pf ˘Nn’ TÙod-L-‹m.

Y›Y›lTÙ]

øoUm

UQU±Ÿm

˘NpLs

UQU±Ÿm SWm◊

™ÎdLv —Wl©Ls

UQU±Ÿm ̆ NpLs

SÙ£V˚\

TPm 2.15 UQU±Ÿm

˘NpLs
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©[˙]-¨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[ UQ-U-±-Ÿm

Ht©-Ls Ái-Pl-T-”-°u-\-].

TÙm◊

D

JUÙh•-•VÙ

(Ommatidia)

JUÙh-••VÙ Gu\

HWÙ-[-UÙ] J∞ Ht©-

A-̊ Ul-◊-Ls ̇ NokR’

RÙu Èf-£ -L -∞u

LiLs.

TP-Æ-[d-Lm 2.3 E -́̈ -]e-L-∞p Ht©-Ls

TÙp-TÙ-´uh ˙T]Ù-Æu CWi” √©p-Ls G”dL. 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’ ÿZe-˚L´-¤m

˚YdL‹m. CWi” CPj-ß-¤m ̊ YjR ̇ TÙ’ Ht-ThP

A‡-TYe-L-˚[ Si-T-≤-Pm ˙Lfie-Ls. HRÙY’

˙Yfl-TÙ” EiPÙ? C⁄k-RÙp ARt-LÙ] LÙW-Qm?

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?

TPm (2, 3)˛Cp Sm-̊ Uf —t-±-Ÿs[ £X E -̈́ -]e-L-∞u TX-Y-̊ L-VÙ] EQof£

˘Np-L-fim AYt-±u R≤j-Ru-̊ U-L-fim RWl-Th-”s-[-]. Et-fl-̇ SÙd° ÿ•-‹-

L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m.

Im-◊-Xu-Ls, AYt-±¤s[ ˙Yfl-ThP Ht©-Ls B°VYt-±u ER-Æ-VÙp E -́

-̈]eLs —t-fll-◊\eL∞p ®L-›m UÙt-\j˚Rl ©¨j-R-±-°u\] Gufl ◊¨k’

˘LÙi-ºo-Ls Ap-XYÙ? YÙrd˚Lj ˙R˚Y-L˚[ ®˚\-˙Yt-\-‹m CkR È™-

´p ®˚X-̆ T-\-‹m E -̈́ -]e-L-fidœ CRuYÙ -́XÙL ÿ•-Ÿm.
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$ U≤-R-≤u Im-◊-Xu- A˚Ul-̊ Tl Tt± Æ[d-œ-°-\Ùo-Ls.

$ TÙo˚Y Gu\ A‡-T-Ym Gq-YÙfl Ht-T-”-°-\’ Gu-T-˚Rl Tœl-TÙn‹

˘Nn’ ˘Y∞-́ -”-°-\Ùo-Ls.

$ Li-¶tœ Ht-T-”m œ˚\-TÙ-”-Ls, ˙SÙn-Ls Tt-± œ±l◊Ls RVÙ-̈ j’

˘Y∞´”-°-\Ùo-Ls.

$ ˙LsÆ Gu\ ˘NV˚X Æ[d-œ-°-\Ùo-Ls.

$ EPp-N-U-®-̊ Xdœd LÙ’ Gq-YÙfl ER-‹-°-\’ Gufl Æ[d-œ-°-\Ùo-Ls.

$ YÙ´p —˚Y A‡-T-Yl-T-”-Y’ Gq-YÙfl Gufl Tœl-TÙn‹ ˘Nn’ Æ[d-

œ-°-\Ùo-Ls.

$ UQ-U-±-Ÿm ˘NV˚X Æ[d-œ-°-\Ùo-Ls.

$ ˙RÙp YØ-VÙL EQ-Wl-T-”m Ái-”-Rp-L˚[ Æ[d-œ-°-\Ùo-Ls.

1. A⁄-°-¤s[ ˘TÙ⁄h-L-̊ [l TÙod-œm ˘TÙ›’

(a) ∫≠-V± R˚N-Ls Kn-‹-®-̊ X˚V A˚P°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
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3. TPj˚R ¡i”m Y˚Wk’ œ±l-◊-L-∞u A•l-T-̊ P-́ p TÙLe-L˚[ A˚P-

VÙ-[l-T-”j’L.

œ±l-◊-Ls

A. Li-U-¶-́ u A[˚Y J›e-

œ-T-”j-R ER‹m R˚N-Ls

Es[ Tœß

B. Æh-̈ -Vv øoUm ®˚\k’s[

A˚\.

C. J∞Ht© ˘Np-L -fis[

Li¶u A”dœ.

$ "Li-TÙ-’-LÙl-◊m Li-˙SÙn-L-fim ' Gu\ R˚Xl-©p Yœl-T-˚\d

L⁄jRWeLm SPj-R-‹m.

$ Tp-˙Yfl E´-¨-]e-L-∞u ◊Xu-L-∞u £\l-©Vp◊L˚[l Tt-±V

RLYpL˚[f ˙NL-̈ j’ œ±l◊ RVÙ-̈ -dL‹m.



CY-⁄dœ

CkR A[‹ -

EVW˙YflTÙ”

HtThP’

GqYÙfl?

aÙo˙UÙu

œ˚\TÙ” Gufl

·\l-T-”-°-\’.

A±-Æ-Vp Uu\ A±-Æl-◊l TX-̊ L-́ -¤s[ TPe-L-̊ [-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.

$

$

$
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-Ah-√-]p

 -Æ˚W-Ls

 (Bi-L-∞p)

-˚al-˙TÙ-RXÙ-Uv

-©h-Îh-P¨

-˚RWÙn”

TPm 3.1

-L˚Q-Vm

-Ai-Pf—Wl-©-Ls

(˘Ti-L-∞p)

˚T≤Vp

-TÙWÙ-˚R-WÙn”

-˚RUv

SU’ EP-≠-¤s[ aÙo-̇ UÙu-L-̊ [l Tt± Aß-L-UÙ-Lj ̆ R¨k’ ̆ LÙs[ ̇ Yi-PÙUÙ?

∏˙Z RWl-Th-”s[ œ±l˚T YÙ£j’ ÿ•-‹-L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m.

U≤R EP-≠u SÙ[-™pXÙ —Wl© Ui-P-Xj-ßu TPm (3.1) I Et-fl-̇ SÙd° Ah-P-

Y˚Q (3.1) I ®Wl-T-‹m.

EPp ˘NVp-TÙ-”-L-̊ [d Lh-”l-T-”j-R-‹m J⁄e-°-̊ Qd-L-‹m ˘Nn-°u\ Efll◊Ui-P-

X˙U SWm◊ Ui-P-Xm Gufl øe-Ls ◊¨k’ ˘LÙi-•⁄d-°-»o-Ls Ap-XYÙ? Cj-R-̊ L˚V

˙Y˚X-L˚[f ˘NnV SWm◊ Ui-P-Xj-’-Pu C˚Qk’ ˘NVp-T-”m Ui-P-Xm

SÙ[™pXÙ—Wl© Ui-P-Xm (ENDOCRINE SYSTEM).  SÙ[-™pXÙ —Wl-©-L-∞u øo-

UeLs RÙu aÙo-̇ UÙu-Ls. C˚Y ◊W-Re-Ls ˘Tl-̊ P-”-Ls, vº-WÙ-́ -”-Ls, ˘LÙ›l◊

A™-Xe-Ls ˙TÙu\ Tp-̇ Yfl Y˚Ll-ThP ˙Yßl-̆ TÙ-⁄h-L-[Ù-œm. SÙ[-™pXÙ —Wl-©-L-

∞-≠-⁄k’ aÙo-˙UÙu-L˚[ EPp-ß-—d-L-fid-œd ˘LÙi” ˘Np-Y-Rt-LÙ] œ±l-©hP

SÙ[eLs Cp˚X. AR-]Ùp CYt˚\ SÙ[-™pXÙ —Wl-©-Ls (Ductless glands) G] A˚Zd-

°u-\-]o. CWj-Rm YØ-VÙL aÙo-̇ UÙu-L-s G”j-’f ̆ Np-Xl-T-”-°u-\-]. ̆ Np-L-∞u ̆ NVp-

L-̊ [d Lh-”l-T-”j-’-Y-RÙp CYt-̊ \f ̆ Np-L-fid-LÙ] " ̇ Yßj’•l◊-Ls' Guflm ·\XÙm.
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TP-Æ-[d-Lm 3.1    aÙo-̇ UÙu CXdœ ˘Np-L-∞p

Eh-L⁄

aÙo-̇ UÙu ÍXd-·fl

aÙo-̇ UÙu ÍXd-·fl ̆ Np-Nq-

Æu Ht-©´p
˘NpNq-Æp aÙo-̇ UÙu

Ht©-

SÙ[-™pXÙ —Wl© C⁄l-©-Pm

  ˚al-̇ TÙ-R-XÙ-Uv

©h-Îh-P¨

˘RÙi˚P´p œWp SÙi-L-fidœ ∏˙Z

TÙWÙ-˚R-WÙn”

˚RUv

L˚Q-Vm

Ai-Pf-—-Wl©

Y´t-\-̊ \dœ ˘Y∞˙V Æ˚Wl-̊ T.-́ p

£fl-ø-W-Le-L-fidœ ˙Ut-T-œ-ß-́ p

˚T≤-Vp

Ah-P-Y˚Q 3.1

aÙo-̇ UÙu-Ls CXdœ ̆ Np-L-∞p

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

˘Nufl A˚P-°u-\-]. B]Ùp GpXÙ aÙo-̇ UÙu-L-fim GpXÙ ˘Np-L-∞-¤m

˘NVp-T-”-Y-ßp-̊ X. 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-œj ß—d-Ls (Target cells) G]lT”m.

AkRkR Ht-©-L˚[Ÿ-̊ PV ˘Np-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-°-\-’.
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œfid-̇ LÙv ÍXd-·-fl-L-s ̆ Np≠u Es˙[

-L-Pj-RlT-”-Y˚R ’¨-Rl-T-”j’°-\’.

Lp-ƒ-W-≠-¤m, R˚N-L-∞-¤m ˚Yj’ œfid-

˙LÙ˚^ °˚[d-˙LÙ-_-]ÙL UÙt-fl-°-\-’.

Cu-—-≠u

Lp-ƒ-W-≠p ˙N™j’ ˚Yd-Ll-ThP °˚[d-

˙LÙ-_˚] œfid-˙LÙ-^ÙL UÙt-fl-°-\’.

A™-˙]Ù-A-™-Xe-L-∞-≠-⁄k’ œfid-

˙LÙ˚^ E⁄-YÙd-œ-°-\-’..

œfidL-̇ LÙi

TP-Æ-[d-Lm 3.2  CWjRjßp œfid-̇ LÙ£u A[˚Y J›e-œ-T-”j-’-Rp

L˚Q-Vm

IXhv Bl XÙe-

Lo aÙuv

TPm 3.2  L˚Q-Vm

¿hPÙ ̆ Np-Ls

BpTÙ ̆ Np-Ls

SU’ EP-≠u Tp-˙Yfl SÙ[-™pXÙ—Wl-©-L-˚[l Tt± Æ¨-YÙ-Ll ◊¨k’

˘LÙs[XÙm.

L˚Q-Vm (Pancreas)

L˚Q-Vm Gq-YÙfl ˘N¨-jR-¤dœ ER-‹-

°\’ GuT’ Ee-L -fid-œj ˘R¨-Ÿm.

Uh”UpXÙUp, C’ J⁄ SÙ[-™p-XÙf —Wl-

©-VÙ-L-‹m ˘NVp-T-”-°-\-’. Cu-—-≠u,

(Insulin), œfidL-̇ LÙi (Glucagon) Gu\

CWi” aÙo-̇ UÙu-L˚[d L˚Q-Vm Et-

Tjß ˘Nn-°-\-’.

Cf-— -Wl -©-´u IXhv Bl XÙe-Lo

aÙuv (Islets of Langerhans) Gu\

R≤lThP ˘Np˘RÙœl-©p Es[ ¿hPÙ

˘Np-Ls Cu-—-≠-̊ ]-Ÿm, BpTÙ ˘Np-Ls

œfid-L˙LÙi Gu\ aÙo-̇ UÙ-̊ ]-Ÿm Et-

Tjß ˘Nn-°u-\-]. TPm (3.2) TÙod-L-‹m.

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

A[‹ ·•-]Ù-¤m œ˚\k-RÙ-¤m EP-≠u Eh-◊\ NU-®˚X TÙßd-Ll-T-”m. CWj-

Rj-ßp œfid˙LÙ£u A[‹ J›eœT”jRlT”Y’ L˚QVm EtTjß˘NnŸm

aÙo˙UÙuL∞u ˘NVpTÙh•]Ùp Bœm. TPÆ[dLm (3.2) I Etfl˙SÙdL‹m.
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CWj-Rj-ßp

œfid˙LÙ-≥u

œfid-L˙LÙ-¶u Et-Tjß

œ˚\-°-\’
Cu-—-≠u Et-Tjß

·”-°-\’

œfid-L˙LÙ-¶u Et-Tjß

·”-°-\’

Cu-—-≠u Et-Tjß

œ˚\-°-\’

TP-Æ-[d-Lm 3.3 œfid-̇ LÙv A[‹ J›e-œ-T-”j-’-Rp˛ aÙo-̇ UÙu ˘NVp-TÙ”

EXL B˙WÙd-

°V Ne-L -ÿm

(WHO) A°X EXL PV-

˘T•d ˘TP-˙W -`-‡m

C˚Qk’ Jq-̆ YÙ⁄ Y⁄P

ÿm SYm-To 14 I EXL ø¨-Ø‹ ß]-UÙL

A‡N¨d-°-\Ùo-Ls. CkR SÙ˚[ ø -̈Ø‹ ̇ SÙn-

L-fidœ Gß-WÙ] J⁄ ÆØl-◊-Qo-YÙLd  L⁄’-

°u-\-]o. øX-Yh-Pm CRu (Blue circle)
ÿjß˚WVÙœm.

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

˙LÙ-≥u A[‹ ®˚X-®-flj-Rl-T-”-°-\-’. RdL NU-Vj-ßp C˚Y CWi-•-‡-̊ P-V-

‹m Et-Tjß J›e-œ-T-”j-Rl-T-”-Y-RÙp Cf-̆ N-Vp NÙj-ß-VUÙ-°-\-’. TPm (3. 3)

Et-fl-̇ SÙd-L-‹m. œ±l-◊-L-∞u A•l-T-̊ P-́ p LXk-’-̊ W-VÙ• A±-Æ-́ p œ±l-

˙Th-•p G›-R-‹m.

œ±l-◊-Ls

 CWj-Rj-ßp œfid-˙LÙ-≥u A[‹

Aß-L-¨d-LÙ -Up C⁄dL Cu-—-≠u

˘NVp-TÙ”.

 CWj-Rj-ßp œfid-˙LÙ-≥u A[‹

œ˚\-Ÿm ˘TÙ›’ œfid-L˙LÙ-¶u

˘NVp-TÙ”.

EQ‹ Ei-QÙ-Up øiP ̇ SWm C⁄k-RÙp CWj-

Rj-ßp œfid-̇ LÙ-≥u A[‹ J›e-œ-T-”j-Rl-

T-”-Y’ Gq-YÙfl? LXk-’-̊ W-VÙ-P-‹m.

ø -̈Ø‹ ̇ SÙn (Diabetes
mellitus)

LÙ˚X EQ‹ NÙl-©-”-Y-Rtœ ÿu CWjR T -̇̈ NÙ-R-̊ ]-́ p 126mg/100ml Gu\

A[-Ætœ Aß-L-UÙL CWj-Rj-ßp œfid-˙LÙv

C⁄k-RÙp Ak-®-̊ X˙V ø -̈Ø‹ ˙SÙn. Cu-—-≠u

Et-Tjß œ˚\-Y˙RÙ Ap-X’ ˘NVpœ˚\-

TÙ”L˙[Ù CRtœd LÙW-Qm. Aß-Ll T£-Ÿm RÙL-

ÿm A•dL• £fl-øo LØj-R-¤˙U ˙SÙ´u A±-

œ±-Ls. CWj-Rjßp œfid-̇ LÙ-≥u A[‹ ·”m

˘TÙ›’ £fl-ø-¨-¤m œfid-˙LÙ-≥u ÿu-≤˚X

˘R -̈Ÿm. æ◊-Æu CkRf Nk-̇ R-Lm Tt-±V Ee-Ls

L⁄j’ VÙ’? A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m.

.

A[‹ Aß-L-̈ l-T’

ø¨Ø‹ ˙SÙVÙ-œm.

œfid˙LÙ-≥u A[‹

·•-]Ùp AYu ™L-‹m

—fl-—fll-TÙ-]-Y-]ÙL

Ap-XYÙ C⁄dL

˙Yi-”m?
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˙T^p ˘UhPTÙ≠d -̇ Wh(BMR)

J⁄ E -̈́ -]m ÿ› Kn‹ ®˚X-́ p C⁄k-RÙ-¤m ARu

EPp ˘NVp-TÙ-”-Ls S˚P-˘T\ J⁄ ˘T¨V A[‹

Bt\p ̇ R˚Y. Cq-YÙfl EPp-®-̊ X-̇ Tt-±t-œ Uh-”m

˙R˚Y-VÙ] Bt-\-≠u TVu-TÙh-•tœ ˙T^p ˘Uh-P-

TÙ-≠d ˙Wh Gufl ˘TVo. J⁄ E -̈́ -]j-ßu Bt-\p

Et-Tj-ß-´u 60˛ 75 Æ›d-LÙ” Y˚W CkR ˙T^p

˘UhP-TÙ-≠d ̇ Wh-•tœ TVu-T-”j-Rl-T-”-°-\-’. EP-≠p

AßL A[‹ Bt-\p Et-Tjß ˘Nn-Vl-T-”-Y’ Lp-ƒ-

Wp ˘Np-L-∞p Bœm. Bt-\p Et-Tj-ßd-LÙL œfid-

˙LÙ-—m ˘LÙ›l-◊m AßL A[-Æp TVu-T-”j-Rl-T-”-

°-u\]. ˙T^p ˘Uh-PTÙ-≠d ˙Wh-̊ Pd Lh-”l-T-”j-’-

Y-ßp ˚RWÙd-≥u ÿd°V Teœ Y°d-°-\’.

˚RWÙn” —Wl© (Thyroid gland)

TPm (3.3) TÙod-L-‹m. œWp-Y-̊ [d-œj ˘RÙh”∏˙Z —YÙ-Nd œZÙ-

´u C⁄◊\e-L-∞-¤m A˚Uk-ß-⁄d-œm CWi” CRr-L-fis[

—Wl-©˙V ˚RWÙn” —Wl©.

˚RWÙn” —Wl© ˚RWÙd-≥u, LÙp-£-̇ PÙ-≤u Gu\ aÙo-̇ UÙu-

L-̊ [f —Wd-°u-\-].

˚RWÙd£-≤u ˙Y˚X-L-̊ [l Tt-±V Æ[d-Lj˚R Et-fl-̇ SÙd°

ÿ•-‹-L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m.

˚RWÙd-≥-≤u ˙Y˚XLs

◊¨kR’ Ap-XYÙ? Sm EP-¤d-œj

˙R˚Yl-T-”m ˚RWÙd-≥u Et-

Tjß ˘Nn-VlTPÙ-Æh-P-Ùp A’

Gq-YÙfl EPp ˘NVp-TÙ-”-L˚[

TÙßd-œm?

$

$

$

$

TPm 3.3 ˚RWÙn” —Wl©

L⁄®-̊ X -́¤m UZ-̊ Xl-T⁄Yjß¤m

Í˚[ Y[of-£˚VŸm Æ¨-YÙd-Lj-

˚R-Ÿm Æ˚W‹T-”j-’-°-\’.

Y[o-£˚RUÙt\f ˘NVp-L-∞u

Æ°-Rj˚R EVoj-’-°-\’

Bt-\-p Et-Tj-ß˚Vd ·h-”-°-\’

˚RWÙd-≥u

œZk-̊ R-L-∞p EPp Y[of-£˚V

Lh-”l-T-”j-’-°-\-’.

TP-Æ-[d-Lm 3.4  ˚RWÙd-≥-≤u ˙Y˚X-Ls
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˚RWÙd-≥u Et-Tjß œ˚\k-RÙp

(˚al˙TÙ˚RWÙn-•-Nm) (Hypothyroidism)

L⁄®˚X-´˙XÙ Ap-X’ UZ-̊ XUl T⁄-Yj-ß˙XÙ ˚RWÙd-£u

°˚Pd-œm A[‹ œ˚\k-RÙp EPp˛ U] Y[of£ œu-fl-°\-’.

Ck-®-̊ X °˘Wh-•-≤-Nm (Cretinism) G]l-T-”m. ÿßok-R-Yo-L∞p

˘RÙPof-£-VÙL ˚RWÙd-≥u œ˚\k-RÙp A’ ™d-˙^Ù-•UÙ

(Myxoedema) Gu\ ®˚Xdœd LÙW-Q-UÙ-œm. Y[o-£˚R UÙt-

\j-ßp œ˚\‹, U]-Y-[of£ œ˚\‹, E\d-L-™u˚U, EPp-G˚P

·”-Y’, EVo CWjRA›j-Rm, EPp ß—d-L-∞u ≈d-Lm

˙TÙu\˚Y  ˙SÙ´u ÿd-°V A±-œ-±-L-[Ù-œm.

˚RWÙd-≥u Et-Tj-ßd ·•-]Ùp

(˚al-To˚RWÙn-•-Nm) (Hyperthyroidism)

˚RWÙd-≥≤u ̆ RÙPof-£-VÙ] AßL Et-Tjß ̊ RWÙd-≥u Lh-”l-T-”j-’m GpXÙ

E´o ˘NVp-L-˚[-Ÿm ˙YLl-T-”j-’-°-\-’. Ck-®˚X˚V ˚al-To˚RWÙn-•-Nm

GuTo. CRu ÿd-°V A±-œ-±-Ls,

 Y[o-£˚RUÙt\ ®Wdœ EV-⁄Rp.

 AßL EPp-̆ Yl-T-®˚X.

 AßL ÆVo˚Y Et-Tjß.

 C⁄-R-Vj ’•l◊ Aß-L-̈ l◊.

 E\d-L-™u˚U.

 EPp G˚P œ˚\-Rp.

 U]fNgNXm.

˚al-To˚RWÙn-•-Nm Gu\ ®˚X øiP LÙXm ø•j-RÙp LiLs ˘Y∞˙V

Ekß®tœm A±œ± E˚PV °˙Wqv ˙SÙndœ (Graves disease) YØ-Y-œdœm.

LÙ´h-Po(Goitre)
˚RWÙd-≥u Et-Tj-ßdœ A˙VÙ-•u ˙R˚Y. A˙VÙ-•u A[‹ œ˚\Ÿm˙TÙ’

˚RWÙd-≥u Et-Tjß R˚P-T-”m. Ck-®-̊ X-́ p AßL ˚RWÙd-≥u Et-Tj-ß ˘Nn-

Y-Rt-LÙ] J⁄ ÿVt£ Gu\ ®˚X-́ p ˚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 ÿd-°-Vj-’-Ym

VÙ’?

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

 ˚RWÙd-≥u A[‹ œ˚\k-RÙp Ht-T-”m ©Wf-£-̊ ]-Ls G˚Y?

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

TPm3.6

°˙Wqv ˙SÙn

A±-œ±

TPm 3.4

°˘Wh-•-≤-Nm

TPm 3.5

™d-˙^Ù-•UÙ

TPm 3.7

LÙ´hPo
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CWj-Rj-ßp LÙp-£-Vj-ßu A[‹ 9-11 mg/100ml

............—Wl© LÙp-£-̇ PÙ˚] Et-Tjß ˘Nn-°-\’

TÙWÙ ˚RWÙn” —Wl©............................

I Et-Tjß ̆ Nn-°-\’.

G¤m-◊-L-∞p ............

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

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

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

·
”

-°
-\
’

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

A[‹ J›e-œ-T-”j-

Rl-T-”-°-\’

TP-Æ-[d-Lm 3.5  CWj-Rj-ßp LÙp-£-Vj-ßu A[˚Y J›e-œ-T-”j-’-Rp

LÙp-£-̇ PÙ-≤u (Calcitonin)
CWj-Rj-ßp LÙp-£-Vj-ßu A[‹ ·”m ˘TÙ›’ ˚RWÙn” —Wl© LÙp-£˙PÙ-

≤u Gu\ aÙo˙UÙ˚]f —Wd-°-\-’. C’ CWj-Rj-ßp LÙp-£-Vj-ßu A[-̊ Yd

œ˚\d-°-\-’. G¤m-◊-L-∞-≠-⁄k’ LÙp-£-Vm CWj-Rj-ßtœ CPl-̆ T-Vof£ ˘Nn-Vl-

T-”m ˘NV-̊ Xj R˚P ˘Nn’m CWj-Rj-ßp Aß-L-ÿs[ LÙp-£-Vj˚R G¤m-◊-L-

∞p ˙NL-¨j-’m CkR aÙo-˙UÙu LÙp-£-Vj-ßu A[˚Y ®˚X-®-fljR ER-‹-

°\’.

TÙWÙ-̊ R-WÙn” —Wl© (Parathyroid gland)
˚RWÙn” —Wl-©-́ u ©u-T-œ-ß-́ -X-̊ Uk-’s[ —Wl-©˙V TÙWÙ-

˚R-WÙn” —Wl-©. C’ TÙWÙ-̇ RÙo˙UÙu Gu\ aÙo-̇ UÙ˚]

Et-Tjß ˘Nn-°-\’ (Parathormone). CWj-Rj-ßp LÙp-£-Vj-

ßu A[‹ œ˚\-Ÿm ˘TÙ›’ £fl-ø-W--Lj-ßp C⁄k’ LÙp-£-

Vj˚R CWj-Rj-ßtœ ß⁄mT E±g£ G”dL ER-‹-°-\-’. G¤m-

◊-L-∞p LÙp-£-Vj-ßu  ˙N™l˚T R˚P-̆ Nn-°-\’. Cf-̆ N-Vp-

Ls ÍXm CWj-Rj-ßp LÙp-£-Vj-ßu A[˚Y Aß-L-̈ dL ˘Nn-Y’ CkR aÙo-

˙UÙ-≤u ˙Y˚X-VÙ-œm. TÙWÙ-̇ RÙo-̇ UÙu, LÙp-£-̇ PÙ-≤u Gu\ aÙo-̇ UÙu-L-

∞u ˘NVp-TÙ” Ju-fld-̆ LÙufl Gß-WÙ-]-’.

CkR aÙo-̇ UÙu-L∞u ˘NV-XÙp CWj-Rj-ßp LÙp-£-Vj-ßu  A[˚Y J›e-œl-

T-”j-’m TP-Æ-[d-Lm (3. 5) ®Wl-T-‹m..

C[-̊ Ul-T-⁄-Ym Y˚W-Ÿs[ aÙo-̇ UÙu

UÙo˘T¤m-©tœd ∏˙Z-Ÿs[ 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.-

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. C’

˚R˙UÙ-£u (Thymosin) Gu\ aÙo-̇ UÙ˚] Et-Tjß ˘Nn-°-\-’. C[-̊ Ul

T⁄Y aÙo-̇ UÙu Gu-flm C˚R A˚Zl-To.

˚RWÙn” —Wl©

TÙWÙ ˚RWÙn”

—Wl©

TPm 3.8

TÙWÙ-˚R-WÙn”

—Wl©

TPm 3.9 ˚RUv
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TÙ≠-Vp aÙo-˙UÙu-Ls

LÙo-•˙NÙp : ◊W-Rm, ˘LÙ›l◊ Gu-T-Yt±-
≠-⁄k-’ œfid-̇ LÙ˚^ Et-Tjß ˘Nn-°-
\’. EP-≠p ≈d-Lm, AXo¥ Gu-T-
Yt˚\l ˙TÙd-œ-°-\-’. TÙ’-LÙl◊ ˘Np-L-
∞u ̆ NVp-L˚[ Uk-R-U-̊ P-Vf ̆ Nn-°-\’.

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-’-°-\’.

LÙo-̆ Pdv

˘U”pXÙ

G©-̆ Sl-̈ 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-¤-°-\’.

TP-Æ-[d-Lm 3.6 Ah-√-]p —Wl©, aÙo-˙UÙu-Ls
˙SÙoG©-˘Sl-¨u : G©˘Sl¨-‡-Pu

C˚Qk’ ˘NVp-T-”-°-\’.

T£d-œm, ˘N¨j-Rp Æ˚]dœm
ER-‹m aÙo-̇ UÙu

EQ-‹l ˘TÙ⁄sLs Cp-XÙR ˘TÙ›’ C˚Wl˚T´p

d˘W-≠u (Ghrelin) Gu\ aÙo-̇ UÙu Et-Tjß ̆ Nn-Vl-

T-”-°-\’. C’ ̊ al-̇ TÙ-R-XÙ-U-≥p ̆ NVp-T-”m ̇ TÙ’

SUdœl T£ Ht-T-”-°-\-’.- EQÆt-œl ©u d˘W-≠u

Gu\ aÙo-̇ UÙu Et-Tjß ®flj-Rl-T-”-Y-RÙp ˚al-

˙TÙ-RXÙ-Uv T£-́ u-̊ U˚V Ht-T-”j-’-°-\-’. C’-Yu±

C˚Wl˚T Et-Tjß ˘Nn-Ÿm LÙv-•-¨u (Gastrin)
C˚Wl-˚T- ˘N¨j-Rp øo-Ue-L-∞u Et-Tj-ß-˚Vd Lh-

”l-T-”j-’-°-\-’. ÿu-£fl œP-≠p Et-Tjß ˘Nn-Vl-T-”-

°u\ ˘Nd√•u (Secretin) L˚Q-Vf ˘NVp-TÙh-•˚]

Fd-œ-Æd-L-‹m C˚Wl˚T øoU Et-Tj-ß˚Vd œ˚\d-

L-‹m ̆ Nn-°-\-’. SÙ[-™p-XÙ —Wl-©-L-[ÙLd L⁄-Rl-T-PÙR

C⁄R-Vm, £fl-ø-W-Lm ̇ TÙu\ Efll-◊-L-fim TX-ÆR aÙo-

˙UÙu-L˚[ Et-Tjß ˘Nn-°u-\-].

Ah-√-]p —Wl© (Adrenal gland)
£fløW-Lj-ßu ̇ Ut-T-œ-ß-́ p C˚Y LÙQl-T-”-°-\-’. Ah-√-]p —Wl-©-́ u ̆ Y∞l-Tœß

LÙo-̆ Pdv G]-‹m Eh-T-œß ˘U”pXÙ G]-‹m A˚Zd-Ll-T-”-°-\-’. Ah-√-]p —Wl-©-

´u A˚Ul◊, Et-Tjß ˘Nn-Ÿm aÙo-̇ UÙuLs C˚Y Tt±Vl TPÆ[d-Lm (3.6)

Et-fl-̇ SÙdL. œ±l-◊-L-∞u A•l-T-̊ P-́ p LXk-’-̊ W-VÙ• A±-Æ-Vp œ±l˙Th•p

G›R‹m.

œ±l-◊-Ls

 Ah-√-]p —Wl-©-́ u LÙo-̆ Pdv

Et-Tjß ̆ Nn-Ÿm aÙo-̇ UÙu-Ls.

 LÙo-•-̇ NÙ-≠u ˙Y˚X.

 EP-≠p øo˛ RÙ’-El◊ NU-®˚X

J›e-œ-T-”j--Rp.

 ˘S⁄d-L• ®˚X-L-∞p G©-̆ Sl-̈ -≤-

‡-̊ P-V-‹m ̇ SÙo G© ̆ Sl-̈ -‡-̊ P-

V-‹m ˘NVp-TÙ”.

£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.
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Ah-P-Y˚Q 3.2

˚T≤-Vp —Wl-©˛ J⁄ E´od L•-LÙ-Wm

Í˚[-́ u S”l-T-œ-ß-́ p LÙQl-T-”m J⁄ £±V —Wl©˙V

˚T≤-Vp —Wl© (Pineal gland). 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-°-

˙\Ùm. Cq-Æ-Rm CkR aÙo-˙UÙu YÙrd-˚Lf ˘NVp-

L˚[ J›e-œ-T-”j-’-°-\-’. 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. .

©h-Îh-P¨ —Wl© (Pituitary gland)

Í˚[-́ p ˚al-̇ TÙ-R-XÙ-U£t-œl Td-Lj-ßp ∏r-T-œ-ß-́ -

¤s[ CWi” Tœ-ß-L-s ˘LÙiP —Wl©˙V ©h-Îh-P¨

—Wl©. TPm (3. 11) Il TÙod-L-‹m. ©\ —Wl-©-L-∞u ˘NVp-

TÙh-•-̊ ]j Ái”m •˙WÙ-©d aÙo-̇ UÙu-L˚[  (Tropic
hormones) Et-Tjß ˘Nn-Y-RÙp SÙ[-™pXÙ —Wl-©-L-∞p

©hÎh-P¨ —Wl-©dœ AßL ÿd-°-Vj-’-Ym Ei-”. CRu

ÿu-T-œß Et-Tjß ˘Nn-Ÿm aÙo-˙UÙu-L-∞u Ah-P-

Y˚Q (3˛2) Il T-œl-TÙn‹ ˘Nn’ ÿ•-‹-L˚[ A±-Æ-

Vp œ±l-̇ Th-•p G›-R-‹m.

©u-T-œß

TPm 3.11 ©hÎhP¨ —Wl©

˚al-̇ TÙ-R-XÙ-Uv

ÿu-T-œß

˚T≤-Vp   —Wl©

TPm 3.10 J⁄ E´o L•-LÙ-Wm

©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 •˙WÙ-©d aÙo-̇ UÙu (STH)

◊˙WÙ-XÙd-•u RÙnl-TÙp —Wj-R-¤dœ ER-‹-°-\’.
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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 3.3

TPm 3.12
Ad˙WÙ˘ULÙ-≠-
VÙp TÙßd-Ll-

Th-P-Yo

˙TÙohPp £˚W

SWm©˚ZLs

©uTœß

ÿuTœß

˚al˙TÙRXÙUv

TPm 3.14 ©hÎhP¨ —Wl©Ÿm

˚al˙TÙRXÙU—m

EPp Y[of-£dœl ©u-]Ùp

EPp Y[of£ ®˚X-´p Y[of-£-˚Vj Ái-”m aÙo-˙UÙu ˘NÙUÙh˙PÙ

•˙WÙl-©u (Somatotropin). C’ ©h-Îh-P¨ —Wl-©-́ u ÿu-T-œ-ß-́ p —Wd-Ll-T-

”-°-\-’. Y[of£ LhPj-ßp CRu 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’ RÙu

Ad˙WÙ˘ULÙ-≠ (Acromegali).

©h-Îh-P¨ —Wl-©-́ u ©u-T-œ-ß˛

J⁄ ˙N™l◊ ®˚X-Vm

TPm (3.14) I Et-fl-̇ SÙd-L-‹m.

©h-Îh-P¨ —Wl-©-´u ©u-T-œ-ß-´p C⁄k’ —Wdœm

Bd-≥-̇ PÙ-≥u, YÙ˙^Ù-©-W-≥u Gu-\ aÙo-̇ UÙu-Ls

Ei-˚U-´p Et-Tjß ˘NnY’ ˚al-˙TÙ-R-XÙ-U£p

Es[ R≤l-ThP SWm◊ ˘Np-L-∞p (Neuro secretory
cells) Bœm. 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 ©u-T-œ-ß-́ u ˙Y˚X.

∏˙Z RWl-Th-”s[ Ah-P--Y˚Q (3.3) Et-fl-̇ SÙd-L-‹m.

ÿ•-‹-L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m.

TPm 3.13

œs-[j-Ru-˚U-Ÿm

WÙh-N-Nj-Ru-˚U-Ÿm

LolTl˚T —Y¨u ™⁄-’-YÙ] R˚N-L-∞u —⁄e-œ-

R-¤dœ ER--‹-°-\’. AR]Ùp ©W-N-Ym G∞-RÙ-°-\-’.

RÙnl-TÙp —Wj-R-¤dœ ER-‹-°-\’.
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£flø¨u A[‹

·”°\’.

CWjRjßp ø¨u NÙRÙWQ A[‹.

YÙ˙NÙ©W£u EtTjß ·”°\’.

YÙ˙NÙ©W£u EtTjß œ˚\°\’.

£fløWLjßp øo ß⁄mT

Eh°W°dœm ̆ NVp AßL¨dœm

œ
˚

\
°

\
’

·
”

°
\
’

ø¨u A[˚Y

J›eœT”j’°\’.

TPÆ[dLm 3.7 CWjRjßp ø¨u A[‹ J›eœT”j’Rp

£flø¨u A[‹

œ˚\°\’.

£fløWLjßp øo ß⁄mT

Eh°W°dœm ̆ NVp œ˚\°\’.

YÙ˙^Ù-©-W-£-≤u Et-Tj-ßd-œm £-fl-ø-̈ u A[-Æt-œm ˘RÙPo-◊i” Gufl TP-

Æ-[d-Lj-ß-≠-⁄k’ ˘R∞-YÙ-°-\-Rp-X-YÙ? NÙRÙ-W-Q-UÙL ÆVo˚Y YØ-VÙ-L-‹m

RiΩo CZl◊ Ht-T-”m ˙Y≤t-LÙ-Xj-ßp 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.

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

£u ˙R˚Y-VÙ] A[‹ Cp-XÙ’ Y⁄m˙TÙ’ £fl-ø-W-Lj-ßp Ri-Ω-̈ u ß⁄mT

Eh-°-W-°j-Rp A[-‹m œ˚\-Ÿm. AR-]Ùp £fl-øo Aß-L A[-Æp ̆ Y∞-̇ Vfl°\’.

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.

 U˚Zd-LÙ-Xj-ßp NÙRÙ-W-Q-UÙLf £fl-ø-̈ u A[‹ Aß-L-̈ d-Ld LÙW-Qm.

 EP-≠u Ri-Ωo CZl-̊ Td œ˚\l-T-ßp YÙ˙^Ù-©-W£≤u Teœ.

 PV-̆ Th-•v Cu-£-©-Pv.

C]l-̆ T-⁄dL Efll-◊-Ls (Gonads)

Bi ˘Ti C]l-̆ T-⁄dL Efll-◊-L[Ù] Æ˚W-L-fim Ai-Pf-—-Wl-©-Ÿm ˙Yfl-

ThP aÙo-̇ UÙu-L-̊ [f —Wd-°u-\-].- C-]l-̆ T-⁄dL Efll-◊-L-∞u Y[of-£-̊ V-

Ÿm ˘NV-̊ X-Ÿm Lh-”l-T-”j-’-Y’ ©h-Îh-P¨ —Wl-©-́ u ˘LÙ]˙PÙ •WÙ-©d

aÙo-̇ UÙu-Ls Bœm (GTH). C]l-̆ T-⁄dL Efll-◊-L-fim A˚Y Et-Tjß ˘Nn-

Ÿm aÙo-̇ UÙu-L-fim APe-°V TP-Æ-[d-Lm (3. 8) I 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.

YÙ˙^Ù-©-W-≥u £fl-ø-W-Lj-ßp Gq-YÙfl ˘NVp-T-”-°-\’ Gu-T˚R Æ[d-œm TP-

Æ-[d-Lm (3. 7) I Et-fl-̇ SÙd-L-‹m. œ±l-◊-L-∞u A•l-T-̊ P-́ p E˚W-VÙ• A±-

Æ-Vp œ±l-̇ Th-•p G›-R-‹m
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TP-Æ-[d-Lm 3. 8 C]l-˘T-⁄dL aÙo-˙UÙu-Ls

˘Pv-˙PÙv-•-

˙WÙu

BiL∞p Æk’

EtTjß, CWi-

P Ù m - ® ˚ X

Bi-£-\l-©-Vp

◊-L[Ù] J≠-

UÙt\m, ˙WÙU-

Y[of£, C]l-

˘T⁄dL Efll-◊-L-

∞u Y[of£

GuTYt˚\d

Lh”lT-”j-’-°-\’.

Dvh-˙WÙ-_u

˘Ti-L-∞p C]l-̆ T-⁄dL Efll-

◊-L-∞u Y[of-£, UÙR-Æ-PÙn

—Zt-£,- AiP Et-Tjß Gu-T-

Yt-̊ \d Lh-”l-T-”j-’-°-\’.

Ai-Pf-—-Wl©

(Ovary)
Æ˚W-Ls

(Testis)

◊˙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-’-°-\-’.

œ±l-◊-Ls

 Bi C]l-̆ T-⁄dL aÙo-̇ UÙ-≤u ˘NVp-TÙ”.

 ˘Ti C]l-̆ T-⁄dL aÙo-̇ UÙ-uL∞u ˘NVp-TÙ”.

 C]l-˘T-⁄dL Efll-◊ -L -∞p

˘LÙ]˙PÙ •˙WÙ-©d aÙo-˙UÙ-

≤u RÙd-Lm.

˚al-˙TÙ-R-XÙ-Uv

(Hypothalamus)

Í˚[-´u Tœ-ß-VÙ-°V ˚al-˙TÙ-R-XÙ-

Uv SÙ[-™pXÙ —Wl-©-́ u Tœ-ß-VÙ-L-‹m

˘NVp-T-”-°-\-’. Bd£˙PÙ£u, YÙ˙^Ù-

©-W-£u Gu\ aÙo-̇ UÙuL˚[ ̊ al-̇ TÙ-

R-XÙ-Uv Et-Tjß ˘Nn°\’ Gufl Ee-L-

fid-œj ˘R -̈Ÿm. ˙U¤m ˚al-̇ TÙ-R-XÙ-

Uv TX-ÆR ¨ƒ£e aÙo-˙UÙu-Ls

(Releasing hormones), Cu-∂-©h-P¨ aÙo-

˙UÙu-L˚[ (Inhibitory hormones) Et-Tjß ̆ Nn’ ©h-Îh-P¨ —Wl-©-̊ V-Ÿm ARu

TV]ÙL GpXÙ SÙ[-™p-XÙf —Wl-©-L-̊ [-Ÿm Lh-”l-T-”j-’-°-\-’. ¨ƒ≥e aÙo-

˙UÙu, Cu-∂©h-P¨ aÙo-̇ UÙu Gu-T-]Yt-±u ˘NVpTÙ” TP-Æ-[d-L-UÙL

RWl-Th-”s-[˚R (TP-Æ-[d-Lm 3.9) Et-fl-̇ SÙd° œ±l-◊-L-∞u A•l-T-̊ P-́ p

LXk-’-̊ W-VÙ• A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m.

˚al˙TÙ

RXÙUv

©h-Îh-P¨

—Wl©

TPm 3.15  ˚al-̇ TÙ-R-XÙ-Uv
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œ±l-◊-Ls

 ¨ƒ£e aÙo-̇ UÙ≤u ˘NVp-TÙ”.

 •˙WÙ-©d aÙo-̇ UÙu-L-∞u RÙd-Lm ˛ Tp-̇ Yfl —Wl-©-L-∞p.

 Cu-∂-©h-P¨ aÙo-̇ UÙ-≤u ˘NVp-TÙ”.

EP-≠u E´of-˘N-Vp-TÙ-”-L-∞u Lh-”l-TÙ”m J⁄e-°-˚Ql◊m S˚P˘T\f

˘NnYßp SÙ[-™pXÙ —Wl-©dœ J⁄ ÿd-°V Te-œi”. SÙ[™pXÙ -—-Wl-©-Ls

Et-Tjß ˘Nn-°u\ aÙo-̇ UÙu-L-∞u J⁄e-°-̊ QkR J›e-LÙ] ˘NVp-TÙ˙P

CRu A•l-T-˚P. SWm◊ Ui-P-Xm, SÙ[-™pXÙ —Wl© Ui-P-Xm CWi-”m

C˚Qk’ ˘NVp-T-”-Y-RÙp EPp Eh-◊\f NU-®˚X  (Homeostasis) TÙ’-LÙd-Ll-

T”-°-\’.

EP-¤dœ ˘Y∞-̇ V˛ ˙Yßj RL-Yp T -̈UÙt-\m

E -̈́ -]e-L-fid°˚P˙V RL-Yp ˘RÙPo-◊ S˚P˘T\d

œ˚\kR A[-Æp EP-≠-≠-⁄k’ —t-fll-◊-\j-ßp —Wd-

Ll-T-”-°u\ ˙Yßl-˘TÙ-⁄h-L˙[ ˘T˙WÙ-˙UÙuLs -

(Pheromones). Ck-R-̇ Y-ßl ̆ TÙ⁄h-Ls E -̈́ -]e-L-∞u E´o-̆ N-Vp-TÙ-”-L-∞˙XÙ

Ap-X’ œQj-ß˙XÙ £X Gßo-Æ-̊ ]-VÙt\p-L˚[ Ht-T-”j-’-°-u\]. 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\]. Y -̊̈ N-VÙ-Lf ̆ Np-¤m Gflm-

◊-L-∞u YØ˚V UÙt-±-]Ùp A˚Y ¡i-”m A˙R YØ-́ p ˘Np-Y˚R øe-Ls

TÙoj-ß-⁄d-°-»o-Ls Ap-XYÙ? ˙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

TP-Æ-[d-Lm 3. 9 ˚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-”-°-\’.

Cu-∂©h-P¨ aÙo-̇ UÙu

¨ƒ£e aÙo-̇ UÙu
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Al-˘N-£d A™-Xm

(Abscisic acid)

Bd-≥u

(Auxin)

˚Nh-˙PÙ-°-≤u

(Cytokinin)
Bd-≥-‡-Pu C˚Qk’

RÙY-We-L-∞p ˘Np © -̈Rp,

˘Np-TÙ-œ-TÙ”, ˘Np-Y-[of-

£˚V Ht-T-”j-’-°-\’.

°l-To≠u-Ls

(Gibberellin)

Gß≠u

(Ethylene)
YÙŸ Y•-Yj-ß-¤s[ CkR

˙Yßl-̆ TÙ-⁄s L≤-Ls T›l-T-

Rtœ ER-‹-°u-\-]. AßL A[-

Æ-¤s[ Gj-ß-≠u RÙY-We-L-∞p

C˚X-L-fim, TZe-L-fim Eßo-

YRt-œd LÙW-Q-UÙ-°-\-’.

TP-Æ-[d-Lm 3.10

◊‡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-”jß Èf-£-L˚[ AØd-œm ÿ˚\ Rt-̇ TÙ’

Y[ok’ Y⁄-°-\-’.

RÙY-We-L-∞-¤m aÙo-̇ UÙu-Ls

ÆXe-œ-L-̊ [l ˙TÙX˙Y RÙY-We-L-∞-¤m E´of-̆ N-Vp-L˚[d Lh-”l-T-”j-R-‹m

J⁄e-°-˚Qd-L-‹m ˘Nn-°u\ £X ˙Yßl-˘TÙ-⁄h-L-˚[j RÙYW ˘Np-Ls Et-

Tjß ˘Nn-°u-\-]. C˚Y-˙V RÙYW aÙo-˙UÙu-Ls. CYt-˚\j RÙYWY[of£

Lh-”l-T”jß (Plant growth regulators) Gu-flm ·\-XÙm. Tp-̇ Yfl RÙYW aÙo-

˙UÙu-L-∞u ̆ TV-⁄m ̇ Y˚XLfim TP-Æ-[d-Lm (3.10) Cp RWl-Th-”s-[-’. C˚Rl-

T-Vu-T-”jß Ah-P-Y˚Q (3.4) I ®Wl-T-‹m.

T”j-’Rp, Æ˚R-Ls ÿ˚[d-

œm ˙TÙ’ AYt-±p Es[

˙N™jR EQ˚Y ˘SÙßL˚[

Et-Tjß ˘Nn’ £˚R-‹-flj-’-

˘Np øfi-R˚X Aß-Ll-

Rp, Èl-Èj-Rp, C˚X,

L≤L-∞u Y[of£

˘Np Y[of-£, ˘Np øfiRp,-

÷-≤-˘UÙh-”-L-∞u Y[of£˚V

˙YLl-T-”j-ß TdL˘UÙh-”-Ls

Y[of-£-̊ Vj- R˚P ˘Nn-Rp,
AßL A[-Æp Y⁄m˙TÙ’

˙Yo-L-∞u Y[of-£-̊ Vj R˚P

˘Nn-Rp, L≤Ls E⁄-YÙ-Rp

Æ˚R-́ -¤s[ L⁄-Æu E\eœ

®˚X, C˚X-Ls, L≤-Ls Eßo-

Rp, C˚X-Ls YÙ”-Rp, Èl-Èj-

Rp ˙TÙu\ ˘NVp-L-̊ [d Lh-

”l-T-”j-’-°-\-’. A‡-·-X-Ut\

„r-®-˚X-L∞p RÙY-Wj-ßu
®˚X-®t-©tœ

ER-‹-°\’.
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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

˘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.

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-\-’.

Bd≥-u-Ls

SÙl-R-≠u AN•d B£h (NAA), Ci-̇ PÙp lÎ-•¨d

B£h (IBA) Gu-T˚Y ˙Yo-Ls ÿ˚[d-L-‹m, ÿß-⁄m

ÿu-]˙W LÙn-Ls Eßo-Y-̊ Rj R˚P-̆ Nn-V‹m ˙Y[Ùi-

’-̊ \-́ p TVu-T-”j’°-\Ùo-Ls.

2.4-D (2, 4 -Dichloro phenoxy acetic acid) L˚[d˘LÙp-

≠-VÙLl TVu-T-”j-’-°-\Ùo-Ls.

¥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.

Al˘N£d B£h

L≤-Ls Eßo-Y-Rt -œd LÙW -Q-UÙL C⁄l-T -RÙp

L≤C]jRÙYWeL∞p J˙W ˙SWj-ßp Afl-Y-˚P-

˘NnVl TVu-T-”j-’-°-\Ùo-Ls.
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         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\

˘TV-¨p ßW-Y-Y-•-Æ-p °˚Pd-œm ˘TÙ⁄˚[ Wl-To UWj-ßp TVu-T-”j-’m

˙TÙ’ Gj-ß-≠-]ÙL UÙ± Wl-To TÙp Et-Tjß˚V Aß-L-̈ d-°-\’.

RÙYW aÙo-̇ UÙu-L-̊ [l Tt-±l ◊¨k’ ˘LÙi-ºo-Ls Ap-XYÙ? T⁄Y LÙXe-L-

fidœ HtT RÙYW Y[of-£-̊ Vj Ái-P-‹m UkR U˚P-Vf ̆ Nn-V-‹m CkR ̇ Yßl

˘TÙ⁄h-L-∞u ·h-”f ˘NVp-TÙ” TVu-T-”-°-\-’. C˚R A±k’ ˘LÙi”

˙Y[Ùi-’-̊ \-́ p Cj-R-̊ LV ˘NVt˚L aÙo-̇ UÙu-L-̊ [l  TVu-T-”j-’-°-\Ùo-

Ls. 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.

 U≤-R-≤u SÙ[-™p-XÙf —Wl-©-L-∞u C⁄l-©-Pm, A˚Y Et-Tjß ˘Nn-

Ÿm aÙo-̇ UÙu-Ls, AYt-±u ̇ Y˚X CYt-̊ \l Tœl-TÙn‹ ̆ Nn’ ̆ Y∞-

´-”-°-\Ùo-Ls.

 aÙo-̇ UÙu-L-∞u ˘NVp-TÙh-”ÿ˚\˚Vl ˘TÙ⁄j-R-UÙ] G”j-’d-LÙh-”-L-

fi-Pu Æ[d-œ-°-\Ùo-Ls.

 U≤-R-≤u C]l-̆ T-⁄dL aÙo-̇ UÙu-Ls, AYt-±u ˘NVp-TÙ-”-Ls Tt±

Æ[d-œ-°-\Ùo-Ls.

 ˚al-̇ TÙ-R-XÙ-Uv, ©\ SÙ[-™pXÙ —Wl-©-L˚[ Gq-YÙfl J⁄e-°-̊ Qj’

Lh-”l-T-”j-’-°-\’ Gu-T-̊ Rl Tœl-TÙn‹ ˘Nn’ Efl-ßl-T-”j-’-°-\Ùo-Ls.

 U≤-R-≤u Eh-◊\ NU-®-̊ X-̊ Vl TÙ’-LÙl-T-ßp ˚al-̇ TÙ-R-XÙ-U-≥u ÿd-

°V Te˚Ll Tt± Tœl-TÙn‹ ˘Nn’ Æ[d-œ-°-\Ùo-Ls.

 RÙYW Y[of-£-́ p Bßd-Lm ˘N¤j-’m Y[of£l ˘TÙ⁄h-Ls, AYt-±u

˘NVp-TÙ-”-Ls ˙TÙu-\-Yt-̊ \l ©¨j-R-±k’ NUol-©d-°-\Ùo-Ls.

 ˘NVt-˚Lj RÙYWaÙo˙UÙuL∞u TVu-TÙ” ˙Y[Ùi-’-˚\dœ

GqYÙ˘\p-XÙm TVu-T-”-°-\’ Gu-T-˚Rl Tœl-TÙn‹ ˘Nn’ Æ[d-œ-

°\ÙoLs.
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70-110 mg/100ml.
CWj-Rj-ßp œfid-˙LÙ-≥u

NÙRÙ-WQ A[‹

Lp-ƒ-W≠p...............................
 BL UÙfl-°-\’

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

œfid-L˙LÙi
...............................
...............................

N
ÙR

Ù-WQ

-®
˚

X
d
œ

·
”
-°
-\
’

œ
˚

\
-°
-\
’

N
ÙR

Ù-W
Q

®
˚

X
d
œ

1. £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

2. ˘NÙp C-̊ Q-L-̊ [d Li-”-©-•j’ ®Wl-◊L

˚RWÙd-≥u : ˚RWÙn” —Wl©

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

3. TP-Æ-[d-Lj˚R ®Wl-◊L

 "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 Yœl-T-̊ \-́ p J⁄ ÆYÙ-Rm Ht-TÙ” ˘Nn-V-‹m.



U⁄j-’-Y-U-̊ ]-L-∞u Aß-L-̈ l◊ —LÙ-RÙ-Wj-ßu A±œ±VÙ? ˙SÙVÙ-∞-L-∞u Gi-

¶d˚L Aß-L-̈ l-T-RÙp Ap-XYÙ U⁄j-’-Y-U-̊ ]-L-fim Aß-L-̈ d-°u-\]?

˙SÙn-Ls Aß-L-̈ d-Ld LÙW-Qe-Ls VÙ˚Y?

LXk-’-˚W-VÙ-”e-Ls.

 —j-R-™u˚U



CjR˚LV „r-®-̊ X-L-̊ [j R˚P ˘NnV SmUÙp Gu] ˘NnV CV-¤m?

LXk-’-̊ W-VÙ• S˚P-ÿ-̊ \dœ Ht\ T¨k-’-̊ W-L˚[ Ah-P-Y-̊ Ql-T-”j-’e-Ls.

SU’ F -̈¤m S≈] YN-ß-L-

fi-Pu J⁄ ˘T¨V U⁄j-’-Y-

U˚] Y⁄-°\-RÙm.

Sp-X-’. Gl-̆ TÙ-›-’m

SLWj˚R ˙SÙd° KP

˙Yi•V ˙R˚Y-́ p˚X.
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˙SÙVÙ-∞-́ u CWj-Rj-̊ Rd œ•l-

TRu ÍXm ̆ LÙ— ̊ YW-̊ ^d

˘LÙi” ̆ Np-¤m LPj-ß-VÙ-°-\-’.

TP-Æ-[d-Lm 4.1-̆ Pe-œdLÙnf-Np ˘RÙt-flm ÿ˚\

˘Peœ ̊ YWv

˘LÙ—Æu EP-≠p

˘T⁄-œ°\’.

˘LÙ—d-L-∞-≠-⁄k’

˚YWvLs U≤-R˚]

A˚P-°u-\].

˘Pe-œdLÙn-fNp

˙SÙVÙ-∞-VÙ-°-\Ùu.

U≤R EP-≠p ̊ YWv

˘T⁄-œ-°-\’.

˙SÙV-‘d-L-[Ù] ÷i-‘-́ -̈ -Ls EP-≠p ÷˚Z-Y-R]Ùp Ht-T-”-Y-’m J⁄-Y-̈ -P-™-⁄k’

Ut-\-Yo-L-fid-œl TWY-‹m ˘Nn°u\ ˙SÙn-L˙[ ˘RÙt-fl-̇ SÙn-Ls G]l-T-”m.

SU’ SÙh-•p Rt-̆ TÙ-›’ NÙRÙ-W-Q-UÙLd LÙQl-T-”m ˘RÙt-fl-̇ SÙn-Ls G˚Y?

 ˘PeœdLÙnfNp

 £dœuœ≤VÙ

˙SÙn-L˚[j R”j’ ®fljR ̇ Yi-”-UÙ-]Ùp AYt-̊ \l Tt± SÙm Aß-Lm ̆ R¨k’

˘LÙs-[˙Yi-”m. ˘Pe-œdLÙnf-Np J⁄ ˘RÙt-fl-̇ SÙn Gufl ˘R -̈Ÿ-Up-XYÙ?.

˘Pe-œdLÙnf-N-¤dœd LÙW-Q-UÙ] ˚YWv U≤-R˚] A˚Pk’ ˙SÙ˚V E⁄-

YÙd-œm TP-Æ-[d-Lm (4.1) œ±l-◊-Ls Gu-T-Yt-±u A•l-T-̊ P-́ p Tœl-TÙn‹

˘Nn’ œ±l◊ RVÙ-̈ d-L-‹m.
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œ±l-◊-Ls

 ˘Pe-œdLÙnf-N-¤d-œd LÙW-Q-UÙ] ÷i‘´¨ G’?

 ˙SÙV-‘˚Yd ˘LÙi” ˘Np-T-Yo- VÙo?

 ˙SÙnlTWl©Ls ˘T⁄œYRtLÙ]f „r-®˚XLs G˚Y?

 ˙SÙV‘˚Yl ˙T‘m E´¨ G’?

£X ̊ YWv ̇ SÙnLs

◊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-◊-Ls ˚YW-≥tœ Cp-̊ X. B˚L-VÙp 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 TÙßd-°u-\].

U≤R EP-≠p ˚YWv-Ls ÷˚Z-Ÿm ÿ˚\, A˚Y Ht-T-”j-

’m £X ̇ SÙn-L-s Tt± ∏˙Z RWl-T-h-”s-[˚Rd LY-≤d-L‹m.

 EPp øo-Ue-Ls YØ-VÙ-L˛ Gnhv, G˙TÙ[Ù

 LÙtfl YØ-VÙ-L˛ £u-]m-̊ U, NÙov

 ˘LÙ—d-Ls YØ-VÙ-L˛ £dœuœ≤-VÙ, ̆ Pe-œd-LÙn-fNp

 ÆXe-°-]e-Ls YØ-VÙ-L˛ ˘Y±-SÙnd-L•

21˛Bm Ët-\Ùi-•u  ™Ld

˘LÙÂ-W-UÙ] J⁄ ˙SÙVÙ]

Gnh-˚^l Tt± øe-Ls

˙Ls-Æl-Th-•-⁄l-¿o -Ls

Ap-XYÙ? Ck-˙SÙ -˚Vl

Tt±d ˘LÙ”d-Ll-Th-”s[

œ±l-◊-L-∞u A•l-T-̊ P-́ p

LXk-’-˚W-VÙ• ÿ•-‹-L˚[

A±-Æ-Vp œ±l-˙Th-•p

G›-R-‹m.

Y]-Æ-Xe-œ-L-∞-P-™-⁄k’ U≤-

R˚] A˚Pk’ ¿ß˚V Ht-T--”j-

’m ÆR-m TW -‹°u\ J⁄

˚YWv ˙SÙn-RÙu G˙TÙ-[Ù,

2014 UÙof-£p Uj-ßV Bl-©-̈ d-

LÙ-Æp TW-Y-XÙ-Ld LÙQl-ThP

G˙TÙ[Ù ˙SÙn £m-TÙu-≥,

˘LÙ¨pXÙ, TZm ßu-‡m

˘Y¸YÙp-Ls Gu-T˚Y YØ-VÙ-

Ll TW-‹-°-\-’. ˙SÙVÙ-∞-˚Vj

˘RÙ”-Y˙RÙ Ap-X’ AYo

TVu-T-”j-ßV ˘TÙ⁄h-L-˚[l

TVu-T-”j-’Y˙RÙ ·P ̇ SÙndœ

B[ÙL ˙S -̈”m.

L”-̊ U-VÙ] LÙnf-N-¤m R˚N-Y-

≠-Ÿm BWmT A±-œ-±-Ls. YÙk-

ß-Ÿm Y´t-fll-̇ TÙd-œm Eh-◊\

˘Y∞l-◊\ CWj-RdL£‹ Gu-

T˚Y ©\

A±-œ-±-Ls.

N ¨ - V Ù ]

£ ° h ˚ N

C p X Ù R

˙SÙVÙœm.

TPm 4.1
Gf.-I. Æ

¿ß˚V
HtT”jß G˙TÙ[Ù
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G´hv ÆØl◊Qo

‹dœ¨V No-Y-̇ RN A˚P-VÙ-[m

£Yl◊ SÙPÙ.

Gnhv ˙SÙVÙ-∞-

L-∞-Pm L⁄˚Q

LÙhP ˙Yi-”m

G u T - R t - L Ù L

EXLm ÿ›Y’m

TVu-T-”j-Rl-T-”m

J⁄ A˚P-VÙ-[m C’. AYo-

L˚[l ˙T‘TYoLfim ÆØl-

◊-Qo‹f ˘NVp-L-∞p D”-T-”-T-

Yo-L-fim CkR SÙPÙ˚Y A¶-

Y’i”. ˙LW-[j-ßp LpÆ ®fl-

Y-]e-L-∞p G´hv ÆØl◊

Qo‹f ˘NVpL∞p Teœ ˘T\

v˙Ph Gnhv ©¨-˘Yu-`u

Auh Lih-˙WÙp ˘NÙ˚Nh•

´u-(SACS) R˚X-˚U-´p

£Yl◊SÙPÙ Uu-\e-Ls ˘NVp-

T”-°u\].

ß⁄-U-Qj-ßtœ

ÿu-]o / ©u]o

Es[ RLÙR

EP-¤-\‹

ÍX-UÙL

Gf. I. Æ TÙßjR

RÙ´P-™-⁄k’

LolT£—Ætœ

EPp-øo-Ue-Ls

YØ-VÙL

-Gnhv ˙SÙVÙp

TÙßd-Ll-Th-P-Yo

TVu-T-”j-ßV F£-Ÿm

£¨g-—m TVu-

T”j’YRÙp

TP-Æ-[d-Lm 4.2

Gnhv

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
Immunodeficiency Virus) EP-≠t-œs ÷˚Zk’ ≠m-̇ TÙ-̊ Nh-”-L-∞u

UW-◊l ˘TÙ⁄h-L-̊ [l TVu-T-”jß ˘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 Gu\ ®˚X˚V ˙UÙN-U-̊ P-Vf ˘Nn-°-\-’. EX-°p TX Tœ-ß-L-∞-¤m

˙LÙ•d-L-Qd-LÙ-]-Yo-Ls Gnhv ˙SÙVÙp TÙßd-Ll-Th-•-⁄d-°-\Ùo-Ls.

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.

GkR GkR 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.
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Gq-YÙ-˘\p-XÙm Gnhv TW-YÙ’?

 ˘RÙ”-Rp, C⁄-Up, ’m-ÿ-Rp , ˚Lœ-¤d-œ-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-VÙ-”L.

£X TÙd-º-̈ VÙ ̇ SÙn-Ls

˘R∞-YÙ] Eh-L⁄ Cp-XÙR J⁄ Jt˚\ ˘Np E -̈́ -]˙U TÙd-

º-̈ -VÙ. U≤-R-E-P-≠u ˙RÙ≠-¤m œ-P-≠-¤m ©\ TœßL∞¤m

HWÙ[UÙ] Su˚U ˘Nn-Ÿm TÙd-º-¨-VÙd-Ls YÙr°u\].

B]Ùp £X TÙdº¨VÙdLs EP˚X ̇ UÙN-UÙ-Lj RÙd-œ-°u\].

C⁄-TÙt ©[‹ ÿ˚\-́ p æº-̆ Wufl ̆ T⁄-œm ß\-‡s[ C˚Y

EP-≠p ÷˚Zk-R-‹-Pu ˘T⁄-œ-°u-\-]. C˚Y Et-Tjß ˘Nn-

Ÿm Sf-—l ˘TÙ⁄h-Ls ˘Np-L-∞u AØ-Ætœd LÙW-Q-UÙ°

˙SÙ˚V Ht-T-”j-’-°u-\-].

˙SÙV-‘d-L[Ù] TÙd-º-¨-VÙ EP-≠p ÷˚Z-Ÿm ÿ˚\-Ÿm

AYt±-]Ùp Ht-T-”m ̇ SÙn-L-fim ∏˙Z RWl-Th-”s-[-̊ Rd LY-

≤d-L-‹m.

 U≠]øo YØ-VÙ-L˛ LÙ[WÙ, ˚Pl-TÙn”

 LÙVe-Ls YØ-VÙ-L˛ ˘Ph-PÙ-]v

 LÙtfl YØ-VÙL ˛ LÙN-̇ SÙn

 ©WÙ-¶-L-fi-P-]Ù] ˘RÙPo◊ YØ-VÙL˛ Bkj-WÙdv

 T˚ZV EQ‹ YØ-VÙL˛ ˙TÙh-”-≠-Nm

 EP-¤-\‹ ÍX-UÙ-L˛ ˘LÙ˙]-̈ -VÙ, £©-≠v

LÙtfl YØ-VÙ-Ll TW‹-Y-’m ÷˚W-¬-W-̊ Xj RÙd-œ-Y-’-UÙ] J⁄ TÙd-º-̈ VÙ ˙SÙ˙V-

LÙN˙SÙn.

RWl-Th-”s[ L⁄j-̊ Rd œ±l-◊-L-∞u A•l-T-̊ P-́ p LXk-’-̊ W-VÙ• LÙN-̇ SÙ-̊ Vl

Tt-±V Ee-Ls ÿ•-‹-L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m.

TPm 4.2
LÙ[WÙ-‹dœd LÙW-Q-UÙ]

TÙdº¨VÙ
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EXL B˙WÙd-

°V Ne-Lj-ßu

T¨k-’-˚W-´u T•

Directly Observed
Treatment Short course
(DOTS)  Gu\ £°f˚N

ÿ˚\- EX-L-˘Ue-œm

LÙN-̇ SÙn £°f-̊ Ndœ

Ae-∏-LÙ-Wm ˘Nn-Vl-

Th•⁄d°\’.-˙SÙVÙ

∞-L-fidœ U⁄j-’-Yo-

Ls ApX’ SXj

’˚\´p ˘NVpT”

TYoL∞u ̇ SW•lTÙo

˚Y´p Bu•

TVÙh•dœL˚[ RY-

\Ù -Up ˘LÙ”j’

˙SÙ˚V ÿ›-Y-’-UÙL

œQ-UÙdL ˘Nn-Ÿm

ÿ˚\-VÙ-œm.

LÙN-̇ SÙn

˚Ud˙LÙ TÙd-º -¨ -Vm •Î-Toœ˙XÙ-

≥v(Mycobacterium tuberculosis) Gu\

TÙd-º-̈ VÙ Ht-T-”j-’m ̇ SÙn RÙu LÙN-̇ SÙn.

GkR YV-ß-]-⁄d-œm Ck-̇ SÙn YW-XÙm. EPp

G˚P œ˚\-Rp, ˙NÙo-‹, Gl-̆ TÙ-›-’m C⁄-

Up ˙TÙu-\˚Y ˙SÙ´u A±-œ-±-L-[Ù-œm.

˙SÙVÙ∞ C⁄-ÿm ˘TÙ›-˙RÙ, ’m-ÿm

˙TÙ˙RÙ, ̇ T—m ̇ TÙ˙RÙ ̇ SÙV-‘d-Ls LÙt-±t-œm -Ae-°-⁄k’ Ut\-

-Yo-L-fid-œm TWY YÙnl-◊i-”. LÙN-̇ SÙn ÿd-°VUÙL ÷˚W-¬-W˚Xl

TÙßd-œm. B]Ù-¤m £fl-ø-W-Le-Ls, G¤m-◊-Ls, G¤m◊ Íh-”-Ls,

Í˚[ Gu-T-]-Yt-̊ \-Ÿm Ck-̇ SÙn TÙßd-°-\-’.

Bu•T˙VÙ-•d-œ-Ls TVu-T-”j-’m £°f˚N ÿ˚\˙V £\k-R-’.

LÙN-̇ SÙ-̊ Vj R”l-T-RtLÙL EX-̆ Le-°-¤m TVu-T-”j-Rl-T-”m J⁄

R”l-È£ ©£¥. (BCG).

œ±l-◊-Ls

 LÙN-̇ SÙndœd LÙW-Q-UÙ] ˙SÙV‘ G’?

 LÙN-̇ SÙn EP-≠u Gl-T-œ-ß-L-̊ [-̆ Vp-XÙm TÙßdLXÙm?

 LÙN-̇ SÙn TW-‹-Y’ Gq-YÙfl?

˙R∫V LÙN-̇ SÙn Lh-”l-TÙh” ®Lrf-£-̊ Vl Tt-±V RL-Yp-L-̊ [f ˙NL-

¨j’ J⁄ Y˚W-T-Pm RVÙ-̈ j’ Yœl◊ A˚\-́ p LÙh£dœ ˚Yd-L-‹m.

Èg˚N ˙SÙnLs

Tp-Y˚Ld 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 RL-Yp-L-˚[-Ÿm Tœl-TÙn‹ ˘Nn’ Ah-P-Y-

˚Q (4.1) I ®Wl-T-‹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±-

TPm 4.3

TPm 4.4

TPoRÙU˚Wdœd

LÙWQUÙ] Èg˚N
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˙SÙV‘

©[Ùv

-̇ UÙ-•-Vm

˘LÙi”

˘Np-T-Yo

A]Ù-©-≠v

˘Ti ̆ LÙ—

Ht-T-Yo

U≤Ru

TP-Æ-[d-Lm 4.3

TPo-RÙ-U˚W ˙Nt-fll-◊i
TPm 4.5

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-\].

˙SÙn A±-œ-± TW-‹m ÿ˚\

Ah-P-Y˚Q 4.1

◊˙WÙh-PÙ-̇ NÙYÙ ̇ SÙn-Ls

J⁄ ˘Np ÎLÙ-̈ -̇ VÙh-”-Ls RÙu ◊˙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 (4.3) RL-Yp-L-

˚[-Ÿm Tœl-TÙn-‹- ˘Nn’ U˙X-̈ VÙ LÙn-fN-̊ Xl Tt-±V œ±l-̊ Tj RVÙ-̈ -Ÿe-Ls.

©[Ùv-̇ UÙ-•-Vm Gu\ ◊˙WÙh-̇ PÙ-̇ NÙYÙ RÙu U˙X-̈ VÙ LÙnf-N-¤dœd LÙWQm.

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.

◊›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-\].

˘RÙt-fl-̇ SÙn-L-fidœ G-ß-WÙL ÿd-°-V-UÙL ̇ Ut-̆ LÙs[ ̇ Yi-•V SP-Y-•d-̊ LLs

G˚Y?
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UW-©-Vp YØFh-Pf Nj-’d œ˚\-‹

YÙrd˚L ÿ˚\

˙SÙn-Ls

TP-Æ-[d-Lm 4.4

˘RÙØp ˘RÙPo-◊-̊ P-V˚Y

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-”L.

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˚[Ÿm 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.

˙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 (4.4) 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.

UW-©-́ p ̇ SÙn-Ls

˘Np-≠u ˘NVp-L-̊ [d Lh-”l-T-”j-’-Y’ Àu-Ls Ap-XYÙ? Àu-L-fidœ Ht-T-”m

œ˚\-TÙ-”-L-fim ˙SÙn-L-fidœd LÙW-Qm B°-\-’. Cj-R-˚LV ˙SÙn-L˙[ UW-©-

Vp ˙SÙn-Ls. Õ˙UÙ¿-≠-VÙ, £d-°s˘Np A…™VÙ ˙TÙu-\˚Y UW-©-́ p ˙SÙn-

Lfidœ G”j-’d-LÙh-”-Ls Bœm.
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TP-Æ-[d-Lm 4. 5 £Yl◊ CWjR A‘d-L-∞u Y•-Y-UÙt-\m

£Yl◊ CWjR A‘d-L-∞u Bd-£-_u G”j-’f ̆ 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”°\’.

Õ˙UÙ-¿-≠VÙ

LÙ-Ve-Ls Ht-T-”m ˙TÙ’ CWj-Rm Lh-•-VÙ-Y’ CWjR CZl-

˚Tj R˚P ˘Nn-Y-Rt-LÙL Gu-T˚R A±-≈o-Ls Ap-X-YÙ?

©[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›’ ◊WR Et-Tjß RL-WÙ-±p B°\’. AR-]Ùp £±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.

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 ( 4.5) Etfl LY-≤d-L-‹m.



E -̈́ -Vp ˛ X

66

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-°-\-’.

RWl-Th-”s[ œ±l-◊-L-∞u A•l-T-̊ P-́ p Ee-L-fi-̊ PV ÿ•-‹-L˚[ A±-ÆVp

œ±-̇ Th-•p G›-R-‹m.

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-©-¨-‹-YØ ˘Np-Ls ˘T⁄-° ©\ ß—d-L-fidœl TW--‹m

˙SÙ´u ®˚X-̊ U˙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-\-]. —t-fll-◊\ LÙW-

¶-Ls, ◊˚Ll-©-•j-Rp, Lßo-≈f-—, ˚YWv, TWm-T-̊ Wd LÙW-¶-Ls, UW-©-Vp LÙW-

¶-L-fidœ Ht-T-”m UÙt-\e-Ls Gu-T˚Y NÙRÙ-WQ ˘Np-L˚[l ◊t-fl-̇ SÙn ˘Np-

L-[ÙL UÙt-\-XÙm. CWj-Rm, ≠ml ˙TÙu\ EPpøo-Ue-Ls YØ-VÙ-Ll ◊t-fl-̇ SÙn

˘Np-Ls ©\ Tœ-ß-L-fid-œl TWÆ ˙SÙn ®˚X-̊ U˚Vf £d-L-XÙd-L-XÙm.

Afl˚Y £°f˚N, ˙Yß £°f-̊ N, Lßo-≈f— £°f˚N Gu-T-]-Yt˚\ Cufl ◊tfl-

˙SÙn £°h-̊ NdLÙLl TVu-T-”j’°-\Ùo-Ls. ˙SÙn ÿt-±-V ®˚X-́ p ˙SÙ -́≠-

⁄k’ Æ”-T-”-Y’ L•-]-UÙ-]-RÙ-œm. AR-]Ùp ÿu-·h-•˙V ˙SÙn TÙßl˚T

A±k’ ˘LÙs-Y’ ◊tfl ˙SÙn £°f-̊ Nd-œf NÙXf-£-\k-R-’.

◊t-fl-̇ SÙn ˙SÙVÙ-∞-L-fidœ L⁄˚QLÙh”m ˙N˚Y ®\-Y-]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.

YÙrd˚Lÿ˚\ ̇ SÙnLs

˘Nn-ßd LRm-Tj˚R Et-fl-̇ SÙd-L.

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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 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 4.6 ◊˚Ll-©-•j-R-¤m æV TZd-Le-L-fim

Ah-P-Y˚Q 4.2

˙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’

YÙrd˚L ÿ˚\ ˙SÙn-Ls Tt± ∏˙Z RWl-Th-”s[ RL-Yp-L˚[ YÙ£d-L-‹m.

—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 (4.2) RWl-Th-”s-[’.

Et-fl-̇ SÙd-L-‹m

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

(4.6) I LY-≤d-L-‹m.

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’.
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˘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.

Ah-P-Y˚Q 4.3  £X ÆXeœ ˙SÙn-Ls

˙SÙn ˙SÙV‘

Bkj-WÙdv, U•≈dLm TÙd-º-̈ VÙ

œ[m◊ ˙SÙn ˚YWv

◊˚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 (4.3) ∏˙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 (4.4) I LY-≤d-L-‹m.

  ˙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 4.4  £X RÙYW ˙SÙn-Ls

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.
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AßL RL-Yp ßWh-”-R-¤dœ ˙Y[ÙiCRr ˘Y∞¬”L˚[l TVu-T-”j-R-

XÙUpXYÙ?

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 ̆ NVp-RÙu ̇ SÙVÙp TÙßd-Ll-Th-P-Yo-L-∞Pm SÙm LÙhP ̇ Yi-•V BR-

W-‹m. £°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.

 Tp-̇ Yfl ˙SÙV-‘d-L˚[ Y˚Ll-T-”jß Æ[d-œ-°-\Ùo-Ls.

 ˘Pe-œd LÙnf-N-≠u LÙW-Qe-L-̊ [-Ÿm, R”l◊ Bt-\p YØ-L-̊ [-Ÿm ©¨j-

R-±k’ Y˚Ll-T-”j-’-°-\Ùo-Ls.

 ˙SÙn-Ls Ht-T-”-Y-Rt-œd LÙW-Q-UÙ] Tp-̇ Yfl „r-®-̊ X-L-̊ [l Tt-±V RL-

Yp-L-̊ [j ßWh• ˘Y∞-́ -”-°-\Ùo-Ls.

 TÙd-º-̈ -VÙ-Æ-]Ùp Ht-T-”m Tp-̇ Yfl ˙SÙn-L-̊ [l ©¨j-R-±k’ Æ[d-œ-°-

\Ùo-Ls.

 Tp-Y˚L ˚YWv ˙SÙn-L-̊ [l Tt-±V A±˚Yl ˘TflY’Pu AYt-±t-

˘L-ß-WÙ] ÆØl-◊-Qo‹ ˘NVp-TÙ-”-L-∞p Teœ ˘T\-‹m ˘Nn-°-\Ùo-Ls.

 UW-©-Vp ˙SÙn-L˚[ G”j-’d-LÙh-”-L-fi-Pu Æ[d-œ-°-\Ùo-Ls

 YÙrd˚L ÿ˚\ ˙SÙn-L-˚[l ©¨j-R-±k’ ˙SÙ˚Vj R”l-T-Rt-LÙ]

YÙrd˚L ÿ˚\˚V ˙Ut-̆ LÙs-°-\Ùo-Ls.

 ÆXe-œ-L-fid-œm, RÙY-We-L-fid-œm Ht-T-”m Tp-̇ Yfl ˙SÙn-L-̊ [l Tt-

±V RL-Yp-L-̊ [j ßWh• Ah-P-Y-̊ Q-VÙd-œ-°-\Ùo-Ls.

 ˙SÙVÙ-∞-L-∞-Pm A‡-RÙ-Tm Ht-T-”-Y-’-Pu Bfl-Rp R⁄m ̆ NVp-TÙ-”-L-∞p

Teœ ˘T\-‹m ˘Nn-°-\Ùo-Ls.
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1. ∏˙Z RWl-Th-”s-[-Yt-±p TÙd-º-̈ VÙ ˙SÙn Ap-XÙ-R’ G’?

a. LÙN-˙SÙn b. ˘Ph-PÙ-]v

c. £u-]m˚U ˙SÙn 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›-’L.

3. ©\ ˙SÙV-‘d-Ls Gnhv Gu\ ®˚X˚V BTj-RÙ-]-RÙL UÙ\f ˘Nn-Y-

Ru LÙW-Qm Gu]?

 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-±L.

 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.



TP-Æ-[d-Lj-̊ Rd LY-≤j-æo-L-[p-XYÙ?

SU’ —t-fll-◊-\m ÷i-‘ -̈́ --L-[Ùp ®˚\k-’s-[’.

CYt-±p ˘T⁄m-TÙXÙ]˚Y ˙SÙV-‘d-L-[Ù-œm.

˙SÙV-‘d-L-fid-°-̊ P-́ p SÙm YÙrk-RÙ-¤m Gl-̆ TÙ-›-’m SÙm- ̇ SÙn-YÙnl-Th-P-

Yo-L-[ÙL C⁄d-°-̇ \ÙUÙ? LÙW-Qm Gu]?

LXk-’-˚W-VÙ-”e-Ls.



˙SÙV-‘d-Ls Eh-◊-LÙ-Up R”l-T-Rt-œ SU’ EP-≠p Gu-̆ ]u] A˚Ul-◊-Ls

C⁄d-°u-\]?

Ah-P-Y-̊ Ql-T-”j-’e-Ls.


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TÙ’-LÙl-©tœ TÙd-º-̈ -VÙ-‹m

U≤R EPp TX-Y˚L TÙd-º -¨ -VÙd-L -∞u

CVt˚L YÙØ-P-UÙ-œm. ̇ RÙp, —YÙ-Nd-œ-ZÙn, £fl-

øodœZÙn, EQ-‹l TÙ˚R ÿR≠V CPe-L-∞-

˘Xp-XÙm TÙd-º -¨VÙ Y£d-°-\ -’. £X

TÙdº¨VÙdLs ÿLl-T -⁄, ÆVo-˚Y-´u

’oSÙt\m Gu-T-]-Yt-±t-œd LÙW-Q-UÙ-]˚Y.

B]Ù-p TX TÙd-º-̈ -VÙd-L-fim E´of ˘NVp-L-

fid-œm R”l◊ Bt-\p ˘NVp-L-fid-œm ERÆ

˘Nn-°u-\-]. T˙VÙh-•u, Æh-P-™u K ˙TÙu\

Æh-P-™u-L-∞u E˚\-Æ-Pm EQ-‹l TÙ˚R-́ p

LÙ-Ql-T-”m TÙdº¨VÙd-L-[Ù-œm.

Bu•TVÙh•dœLs, EQ-‹l TZdL

UÙt\eLs, ©\ ß—d-L-fid-œ Ht-T-”m AØ‹

Gu-T] Su˚U ˘Nn-Ÿm TÙd-º-¨-VÙd-L-∞u

®˚X-®t˚Tl TÙßdœm.

˙SÙV-‘d-Ls Eh-◊-LÙ-R-YÙfl R”l-T-Rt-œm Es˙[ ÷˚ZkR ˙SÙV-‘d-L˚[

AØd-L-‹m ̆ Nn-Ÿm EP-≠u CVt-̊ L-VÙ] ß\˙] R”l-TÙt-\p (Immunity). SU’

EPp Tp-˙Yfl R”l-TÙt-\p A˚Ul-◊-L-[Ùp E⁄-YÙd-Ll-Th”s[’. AR-]Ùp

˙SÙV-‘d-L-fi-Pu SÙm ®Wk-R-Wm ˘RÙPo-◊ ˘LÙi•⁄kRÙ-¤m SÙm Gl-̇ TÙ-’m

˙SÙndœ B[ÙY-ßp˚X.

TÙ’-LÙl◊ A˚Ul-◊-Ls

SU-’ EP-≠u TÙ’-LÙl◊ A˚Ul˚T CWi-PÙ-Ll ©¨d-L-XÙm ̆ TÙ’-YÙ] TÙ’LÙl◊

A˚Ul◊m (Non specific defense mechanism) œ±l-TÙ] TÙ’-LÙl◊ A˚Ul◊m

(Specific defense mechanism). ˙Yfl-Th-P-˙RÙ, R≤lThP£\l-◊CVp◊-Ls

E˚PV˙RÙ Gu-±p-XÙ-Up GpXÙ ̇ SÙn A‘d-L-̊ [-Ÿm A˚Y Et-Tjß ̆ NnŸm

Sf-—l ̆ TÙ⁄h-L-̊ [-Ÿm J˙W ̇ TÙufl Gßod-œm A˚Ul-̇ T ̆ TÙ’-YÙ] A˚Ul◊.

≠m-̇ TÙ-̊ Nh-”-Ls Gu\ C]m ˘Ys˚[ CWjR A‘d-Ls ˙SÙV‘dL-̊ [l

©¨j-R-±k’ AYt-±tœ Gß-WÙ-Lf ˘NVp-T-”-Y˙R œ±l-TÙ] TÙ’LÙl◊ A˚Ul◊.

˘TÙ’-YÙ] TÙ’-LÙl◊

˙SÙV-‘d-Ls EP-≠p ÷˚Z-VÙ-Up R”j’

®flj-’-Y’ ÿRp ®˚Xl TÙ’-LÙl◊ (First Level
Defense) Gu-flm Es˙[ ÷˚ZkR ˙SÙV-‘d-

L˚[ AØd-œm ˘NVp CWi-PÙm ®˚Xl

TÙ’-LÙl◊ (Second Level Defense) Guflm

A˚ZdLl-T-”-°u\].

ÿRp-®˚Xl TÙ’-LÙl◊

EPp A˚Ul-©u £X £\l-◊j-Ru-˚U-Ls

ÿRp-®-̊ Xl TÙ’-LÙl-©tœ YØ-Y-œd-°-u\].

EP-≠u Cj-R-˚LV £\l-◊j Ru-˚U-L-˚[l

Tt±V RL-Yp-Ls ∏˙Z RWl-Th-”s-[-].

œ±l◊L-∞u A•l-T-˚P-´p Tœl-TÙn‹

˘Nn’ ÿ•-‹-L˚[ A±-Æ-Vp  œ±l-̇ Th-•p

G›-R-‹m.

˘LWÙh-•u Gu\ ◊W-Rm ˙RÙ˚X ˙SÙV-‘d-Ls

Es˙[ ’˚[j-’f ̆ Np-XÙ-R-YÙfl Lh-•-Ÿs[ J⁄-

˙LÙh-̊ P-VÙL UÙt-fl-°-\-’. Gi-̆ Qn —Wl-©-Ls

Et-Tjß ˘Nn-Ÿm Gi-˘Q-Ÿm ˙RÙ≠-¤s[

A™Xe-L -fim ˙SÙV-‘d-L˚[ AØd-œm

Ru˚U-Ÿ-̊ P-V˚Y Bœm.

TPm 5.1

˘LWÙh•u

-A-”dœ
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÷˚W-¬-Wp-L-∞p ˙SÙV-‘d-Ls Eh-◊-LÙ-R-YÙfl R˚P˘Nn-Y-Rtœf —YÙ-Nd œZÙ-́ -¤s[ Y›-

Y-›l-TÙ] øo-Um ER-‹-°-\-’. —YÙ-NdœZÙ-́ -‡s ÷˚Z-Ÿm Á£-̊ V-Ÿm ©\-Yt-̊ \-Ÿm —YÙNd

œZÙ-́ -¤s[ ∫≠-VÙd-Ls ’˚Pj’ ALt-fl-°u-\-]. C⁄-Up, ’m-Up ˙TÙu-\-̊ Y-L-fim —YÙ-

Nl-TÙ-̊ R-́ -¤s[ Ak®Vl ˘TÙ⁄h-L˚[ ˘Y∞-̇ Vt-flm YØ-L-[Ù-œm.

LÙß-¤s[ ˘U›œ ˙SÙV‘ Eh-◊-LÙ-R-YÙfl R˚P ˘Nn-°-\-’. Li-Ω -̈¤m, E™r-ø-̈ -¤m LÙQl-

T-”m ˚X˙NÙ-̊ Nm Gu\ ˘SÙß-Ÿm C˚Wl-̊ T-́ p LÙQl-T-”m ˚ah˙WÙ œ˙[Ù-̈ d A™-X-

ÿm ˙SÙV‘ AØ-l◊j ß\-‡-̊ P-V-̊ Y-VÙ-œm.

œ±l-◊-Ls

 ˙RÙ˚X TÙ’-LÙl-◊d ˙LÙh-̊ P-VÙLf £\l-©j-’d ·fl-Y’ GR-]Ùp?

 —YÙ-NlTÙ˚R-́ -¤s[ Y›-Y-›l-TÙ] øo-U-ÿm ∫≠-VÙd-L-fim Y°d-œm Teœ

Gu]?

 LÙ-ß-¤m Li-¶-¤m E™r-ø-¨-¤m ˙SÙV-‘d-L-˚[j R˚P˘NnV Gu-

˘]u] YØ-Ls C⁄d-°u-\]?

 EQ-Æu YØ-VÙL EP-̊ Xf ˘Nu-\-̊ P-Ÿm ˙SÙV-‘d-L-̊ [j R˚P˘Nn-

Yßp  C˚Wl-̊ T-́ p Es[ ̊ ah-̇ WÙœ˙[Ù¨d A™-Xj-ßu Teœ Gu]?

CWi-PÙm ®˚Xl TÙ’-LÙl◊

R”l-TÙt-\˚X E˚Pj’ ˙SÙV-‘d-Ls EP-≠p ÷˚Zk-RÙp AYt˚\ AØd-œm

ß\u EP-¤dœ C⁄d-°-\-’. ˙RÙ≠p LÙV-̇ UÙ, S—e-œ-R˙XÙ Ht-Th-PÙp ˙SÙV-‘j

˘RÙt-fl-Rp Ht-T-”m Ap-XYÙ? Cj-R-̊ LV „r-®-̊ X-L-∞p ˙SÙV-‘d-L˚[ AØdL

EP-≠p S˚P-̆ T-flm ˘NVp-L˙[ CWi-PÙm ®˚Xl TÙ’-LÙl◊ G]l-T-”-°-\-’.

∏˙Z RWl-Th-”s[ TP-Æ-[d-Lj-˚R-Ÿm (5.1) RL-Yp-L-˚[-Ÿm œ±l-◊-L-∞u

A•lT˚P-́ p Tœl-TÙn‹ ̆ Nn’ ÿ•-‹-L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›R‹m.

LÙVe-Ls YØ

˙SÙV-‘d-Ls

Es˙[

÷˚Z°u\].-
˙Yßj-R-L-Yp-Ls

E⁄-YÙ-°u-\].

CWj-Rd œZÙn-Ls

Æ¨-Y-˚P-°u-\].

˘Ys˚[ CWjR A‘d-Ls

CWjRdœZÙ-´-≠-⁄k’ LÙVm

HtThP Tœ-ß˚V A˚P°u\].

˘Ys˚[ CWjR A‘d-Ls

˙SÙV-‘d-L˚[ AØd°u\].

TP-Æ-[d-Lm 5.1
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LÙVe-L-̇ [Ù, ˙SÙV-‘j-̆ RÙt-fl-R˙XÙ Ht-T-”m ˘TÙ›’ ˙L”t\ ˘Np-Ls

£X ˙Yßl ˘TÙ⁄h-L˚[ Et-Tjß ˘Nn-°u-\-]. C˚Y AlT-œ-ß-́ ¤s[

CWj-Rd œZÙn-L˚[ Æ¨-Y-˚P-Vf ˘Nn-V-‹m ARu ÍXm CWjR Kh-

Pj˚R AßL¨d-L-‹m ̆ Nn-°u-\-]. CWjRj-ß-¤s[ ©[Ùv-UÙ-‹m ̆ Ys˚[

CWjR A‘d-L-fim CWj-Rd-œ-ZÙn-L-∞-≠-⁄k’ LÙVm Ht-ThP Tœ-ß˚V

A˚P-°u-\-]. Cq-YÙfl LÙVm, S—e-œ-Rp Ht-T-”m ˙TÙ’ Al-T-œß ≈e-œ-

°-\-’. Ck-Rj R”l-TÙt-\p ˘NVp-RÙu ≈dL Gßo-Æ˚] (Inflammatory
response) Gu-\-±-Vl-T-”-°-\-’.

œ±l-◊-Ls

 LÙVm Ht-ThP Tœ-ß-́ p CWjRd œZÙn-Ls Æ -̈Y-̊ P-R-]Ùp Es[ TVu

Gu]?

 ≈d-Lm Gu\ ˘NVp-TÙ” J⁄ R”l-TÙt-\p ˘NVp-TÙPÙ? GR-]Ùp?

T˚P-≈-Wo-Ls

EP-≠u TÙ’-LÙl-◊l T˚P-≈-Wo-Ls ˘Ys˚[ CWjR A‘d-Ls. 5 Y˚LVÙ]

˘Ys˚[ CWjR A‘d-Ls Es-[] Gufl ˘R¨-Ÿ-UpXYÙ? CYt-±p

®Îh˙WÙ©p, ˙T˙^Ù-©p, D£-˙]Ù-©p, ˙UÙ˙]Ù-˚Nh Gu-T˚Y ˘TÙ’-YÙ]

TÙ’LÙl©u Tœ-ß-VÙ-Lf ˘NVp-T-”-°u-\-]. ˘Yq-˙Yfl Y˚L-´p C˚Y

˙SÙV‘dL˚[ Gßod-°u-\-]. ˘Ys˚[ CWjR A‘d-L-∞u R”-TÙt-\p

˘NVpTÙ-”-L˚[d LÙh-”m TP Æ[d-Lj˚R (5.2) BWÙ-V-‹m.

R”l-TÙt-\p ˘NVp-TÙ”

TÙd-º-¨-VÙd-L˚[ Æ›e° AØd-°-\-’. TÙd-º-¨-VÙ˚Y

AØd-œm ˙Yßl ˘TÙ⁄h-L˚[ E⁄-YÙd-œ-°\’.

©\ ˘Ys˚[ CWjRA‘d-L˚[j Ái-”-°-\-’.

CWjRdœZÙn-L˚[ Æ -̈Y-̊ P-Vf ˘Nn-°-\-’.

Ak-® -Vl ˘TÙ⁄h-L˚[ AØd-°u\ ˙Yßl

˘TÙ⁄hL˚[ E⁄-YÙd-œ-°-\-’. ≈d-L GßoÆ˚]dœj

˙R˚YVÙ] ˙Yßl-̆ TÙ-⁄h-L˚[ Et-Tjß ˘Nn-°-\-’.

˙SÙV-‘d-L˚[ Æ›e° AØd-°-\’.

˘Ys˚[ CWjR A‘d-Ls

®Îh-˙WÙ-©p

˙T˙^Ù-©p

D£-˙]Ù-©p

˙UÙ˙]Ù-̊ Nh

TP-Æ-[d-Lm 5.2
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˙SÙV‘

˙SÙV-‘d-L˚[f Nq-‹-

˚Td-œs Eh-T-”j-’-°-\’

Nq-‹l ̊ TLs ̊ X˙NÙ-̇ ^Ù-

ÿ-Pu C˚Q-°u-\]

LØ-‹l ˘TÙ⁄h-Ls

˘Y∞˙Vt\lT”-°u-\]

˙T˙LÙ-̊ Nh-̇ PÙ-≥-≥u Tp-̇ Yfl ®˚X-Ls

˚X˙NÙ-̇ ^Ùm

˚X˙NÙ-̇ ^Ù-™-¤s[

˘SÙßLs ̇ SÙn A‘d-L˚[

AØd-°u-\]

TP-Æ-[d-Lm 5. 3 ˙T˙LÙ-̊ Nh-̇ PÙ-≥v

˙T˙LÙ-˚Nh

˙T˙LÙ-̊ Nh-”-Ls ˙SÙV-‘d-L-fidœ

A⁄-°p Y⁄-°u-\]

˙T˙LÙ-̊ Nh-̇ PÙ-≥v

˙SÙV-‘d-L˚[ Æ›e° AØd-œm ˘NVp-TÙ˙P ˙T˙LÙ-˚Nh-˙PÙ≥v

(Phagocytosis) .  ˙T˙LÙ -˚Nh-˙PÙ-≥v ˘NV-˚Xf ˘Nn-°u\ ˘Np-Ls

˙T˙LÙ˚Nh”-Ls (phago--Æ›e-œ-Rp, cyte˛˘Np). ̆ Ys˚[ CWjR A‘d-L-[Ù]

˙UÙ˙]Ù-̊ Nh-”-L-fim ®Îh-̇ WÙ-©p-L-fim ˙T˙LÙ-̊ Nh-”-L-[Ù-œm.

˙T˙LÙ-̊ Nh-̇ PÙ-≥≥u ®˚X-L-̊ [d LÙh-”m TP-Æ-[d-Lj-̊ Rl (5.3) Tœl-TÙn‹

˘Nn’ J›-œ-T-Pj˚R ®Wl-T-‹m
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LÙp-£-Vm AV-≤-L-fim

ÆhP™u K Ÿm

LÙVm Ht-Th” CWjR CZl◊ HtT”

°\’.  ß—d-Ls £˚Rk’ ’˙WÙm˙TÙ

©[Ùv-•u Gu\ ˘SÙß E⁄-YÙ-°-\’.

’˙WÙm-©u ©[Ùv-UÙ -Æp Es[

˚T©¨˙]Ù_u Gu\ ◊W-Rj˚R ˚T©-¨u

C˚ZL-[ÙL UÙt-fl-°-\’

˚T©-¨u C˚Z-Ls E⁄-YÙd-œm Y˚Xl-

©u]≠p £Yl◊ CWjR A‘d-L-fim ©˙[h-

˘Xh-”-L-fim £d° CWj-Rd Lh• E⁄-YÙ-°-\-’.

’˙WÙm˙TÙ©[Ùv-•u ©[Ùv-UÙ-Æ-¤s[

◊˙WÙ’˙WÙm-©u Gu\ ◊W-Rj˚R ’˙WÙm©]ÙL

UÙt-fl-°-\-’.

TP-Æ-[d-Lm 5.4 CWjRm E˚\-Rp

LÙVm œQ-U-̊ P-Rp

≈d-L GßoÆ˚], CWj-Rm E˚\-Rp Gu\ ®Lr-‹-L-fid-œl ©u-]o Es[ ®˚X˙V-

LÙVm œQ-U-̊ P-Rp. £X-̇ Y-̊ [-L-∞p LÙVe-Ls HtT”m ˙TÙ’ CZl◊ Ht-ThP

ß—d-L-fid-œl Tß-XÙ-Lj ß—d-Ls E⁄-YÙ-°u-\-]. Cj-R-̊ LV „r-®-̊ X-L∞p LÙVj-

ßu A˚P-VÙ-[m ˘R¨-VÙ-’. B]Ùp A˙R ß—d-L-fid-œl Tß-XÙL ß—d-Ls

E⁄-YÙ-L ÿ•VÙR ˙TÙ’ C˚Ql-◊j ß—d-Ls LÙVj˚R œQm A˚P-Vf ˘Nn-

°u-\-]. Ck-Rf „r-®-̊ X-L-∞p LÙVj-ßu A˚P-VÙ-[m ˘R -̈°-\-’.

LÙVm Ht-T-”m ˘TÙ›-’m ©\ ˙Y˚[-L-∞-¤m EPp ˘YlT®-̊ X´p UÙt-\m

Ht-T-”-°-\-Rp-XYÙ?

EPp-˘Yl-T-®˚X Aß-L-¨l-T’ Ap-XYÙ LÙnf-Np? EPp-˘Yl-T-®˚X Aß-L-

¨lT’ EP-¤dœ Su-̊ U-̊ Vj R⁄UÙ? LXk-’-̊ W-VÙ-”e-Ls.

LÙnf-Np J⁄ R”l-TÙt-\p ̆ NVp-TÙ”

EP-≠u NÙRÙ-WQ ˘Yl-T-®˚X 37 0C (98.6 0F) Bœm. LÙnf-Np Y⁄m ˘TÙ›’

EPp ˘YlT ®˚X EV-⁄-°-\-’. C’ J⁄ ˙SÙVÙ? ˙SÙn A±-œ-±VÙ?

RWl-Th-”s[ J›-œ-T-Pj-˚Rl Tœl-TÙn‹ ˘Nn’ ÿ•-‹-L˚[ A±-Æ-Vp

œ±l˙Th-•p G›-R-‹m.

CWj-Rm E˚\-Rp

LÙVe-Ls YØ ˘Y∞-˙V-flm CWjR CZl-˚Tj R˚P-˘NnŸm J⁄ ˘NVp-TÙ”

CWj-Rm E˚\-Rp. Cq-Æ-̊ ]-́ p ©[Ùv-UÙ-Æ-≠-⁄k’ ̊ T©-̈ u Gu\ ◊WR C˚Z-

Ls Y˚X-̇ TÙX E⁄-YÙ-°u-\-]. CkR Y˚X A˚Ul-©p CWjR A‘d-Ls £d°

CWj-Rd-Lh• E⁄-YÙ-°-\-’. .

CWj-Rm E˚\-R-≠u ®˚X-L-̊ [d LÙh-”-°u\ TP-Æ-[d-Lj˚R (5.4) Tœl-TÙn‹

˘Nn’ œ±l◊ RVÙ-̈ d-L-‹m.
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˙SÙV-‘d-Ls EP-¤d-œs ÷˚Z-°u-\].

˙SÙV‘d-Ls Et-Tjß ˘Nn-Ÿm Sf-—l ˘TÙ⁄h-L∞u ÿu-≤˚X ˘Ys˚[

CWjR A‘d-L-̊ [j Ái-”-°-\’

˘Ys˚[ CWjR A‘d-Ls Et-Tjß ˘Nn-Ÿm ˙Yßl-̆ TÙ-⁄h-Ls EPp ˘Yl-T-

®˚X EVo-‹dœd LÙW-Q-UÙ-°u-\-].

EPp ˘Yl-T-®˚X EVo‹ ˙SÙV-‘d-Ls ˘T⁄-œm ®Wd˚Ld œ˚\d-°-\-’.

˙T˙LÙ-˚Nh-˙PÙ-≥-≥u ß\u Aß-L-¨d-°-\-’.

B ≠m-̇ TÙ-̊ Nh

T ≠m-̇ TÙ-̊ Nh

LÙnf-Np EP-≠u J⁄ R”l-TÙt-\p ˘NVp Gufl ◊¨k’ ˘LÙi-ºo-Ls Ap-XYÙ?

˙SÙV‘j ˘RÙt-\˚Xd Lh-”l-T”jR ÿ•-VÙR „r-®-̊ X-L-∞p EPp-̆ Yl-

T-®˚X T•l-T-•-VÙL EV-W-XÙm. Al˘TÙ›’ Rt-LÙ-≠L ®YÙ-W-Qj-ßt-LÙL

EPp-˘YlT-®-˚X-˚Vd œ˚\l-T-Rt-LÙ-] U⁄k-’-L˚[ Eh-˘LÙi-PÙ-¤m

LÙnfN≠u Ei˚U-VÙ] LÙW-Qj-̊ Rd LiP±k’ £°f˚N ˙Ut-̆ LÙs[

˙Yi-”m. øiP ˙SWm ˘Yl-T-®˚X EVok-ß-⁄l-T’ Í˚[ ˙TÙu\ Eh-

◊\Efll-◊-L˚[ ̇ UÙN-UÙL TÙßd-œm. AR-]Ùp LÙnf-Np Aß-L-̈ j-RÙp ·•V

Æ˚WÆp U⁄j-’Y ERÆ °˚Pd-œm-T• ˘NnV ˙Yi-”m.

œ±l-©hP TÙ’-LÙl◊ A˚Ul◊ (Specific defense)

£X ˙Y˚[-L-∞p ˘TÙ’-YÙ] TÙ’-LÙl◊ Ht-TÙ-”-L-̊ [- ÿ±-V-•j’ ˙SÙV-‘d-Ls

EP-¤d-œs ÷˚Zk’ ̆ T⁄-œ-°u-\-]. Cj-R-̊ LV ̇ SÙn A‘d-L-̊ [ ̇ Yfl-©-̈ j’d

Li-”-©-•j’ AYt˚\ AØd-œm ̆ NVp- œ±l-©hP TÙ’-LÙl◊ A˚Ul◊ Bœm.

≠m-̇ TÙ-̊ Nh-”-Ls Gu\ ˘Ys˚[  CWjR A‘d-L˙[ Cq-YÙfl ˙SÙn A‘d-

L˚[ AØd-°u-\-]. C˚Y B ≠m-˙TÙ-˚Nh-”-Ls, T ≠m-̇ TÙ-̊ Nh-”-Ls Gufl

CWi” Y˚L Ei”. B ≠m-̇ TÙ-̊ Nh-”-Ls G¤m◊ Uw-̊ _-́ -≠-⁄k’ (Bone mar-
row) ÿßof£ A˚P-T-̊ Y. T ≠m-̇ TÙ-̊ Nh-”-Ls ̊ RUv —Wl-©-́ -≠-⁄k’ ÿßof£

A˚P-°u-\-]. EP-¤d-œj ˙R˚Y-VÙ-]-˚Y-L-˚[-Ÿm æeœ Æ˚[-ÆlT˚Y

L˚[Ÿm ©¨j’ A±k’ ˘NVp-T-”m ß\u ≠m-̇ TÙ-̊ Nh-”-L-fidœ C⁄d-°-\’.

B ≠m-˙TÙ-˚Nh-”-Ls

R”l-TÙt-\p ˘NV-˚Xj Ái-Pd-·-•V, EP-¤dœ Ak-®-V-UÙ] ˘TÙ⁄h-L˚[

Bu•˘_uLs Gufl ·\-XÙm. Bu-•-̆ _u-L-fidœ -G-ß-WÙL B ≠m-̇ TÙ˚Nh”Ls

£X ˙Yßd-·-fl-L˚[ Et-Tj-ß-̆ Nn-°u-\]. Bu-•-̆ _u-L-fidœ Gß-WÙLf ˘NVp-

T”m CkR ˙Yßd-·-fl-L˙[ Bu-•-TÙ-•-Ls (Antibodies).
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R”l-TÙt-\p

 ˙SÙn A‘d

L˚[ Æ›e-œ-Rp

 ....................

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

 ˙RÙp

 ....................

 ....................

 ....................

 ....................

 ....................

TP-Æ-[d-Lm 5.5

....................-®˚X....................®˚X

 ◊t-fl-̇ SÙn ˘Np-

L˚[ AØd-°-\’

 ....................

 ....................

 Bu-•-˘_u-L-∞u

Sf-—j-Ru-˚U˚V

S”-®˚X Bd-œ-

°\’

 ....................

 ....................

...........≠m-̇ TÙ-̊ NhB ≠m-̇ TÙ-̊ Nh

˘TÙ’-YÙ] R”l-TÙt-\p

Íufl YØ-L-∞p Bu-•-TÙ-•-Ls ˙SÙn A‘d-L˚[ AØd-°u-\-].

1. TÙd-º-̈ -VÙ--Æu ˘Np Nq˚Yf £˚Rj’ AYt˚\ AØd-°u-\].

2. Bu-•-̆ _u-L-∞u Sf-—jRu-̊ U˚V S”-®-̊ X-VÙd-œ-°u-\-].

3. ©\ ˘Ys˚[ CWjR A‘d-L-̊ [j Ái• ˙SÙV-‘d-L˚[ AØd-°u-\].

T˛≠m-˙TÙ-˚Nh-”-Ls

T ≠m-̇ TÙ-̊ Nh-”-Ls ©\ TÙ’-LÙl◊ ˘Np-L-̊ [j Ái-”-°u-\-]. ˙U¤m ◊t-fl-

˙SÙn ˘Np-L-̊ [-Ÿm ˚YWv TÙßjR ˘NpL˚[Ÿm AØd-œm ß\u T ≠m-̇ TÙ-

˚Nh-”-L-fid-œi”.

≠m-̇ TÙ-̊ Nh-”-Ls £X œ±l-©hP Bu•˘_u-L-∞u ÿu-≤-̊ X-́ p

Uh-”m ˘NVp-T-”-T-̊ Y-VÙ-œm. CkR Bu-•-̆ _u-L-̊ [- Uh-”˙U ≠m-

˙TÙ-̊ Nh-”-L-fidœ Gß-̈ P ÿ•-Ÿm. AR-]Ùp CYt-±u R”l◊ Bt-\p

˘NVp œ±l-©hP TÙ’-LÙl◊ G]l-T-”-°-\-’.

∏˙Z RWl-Th-”s[ TP-Æ-[d-Lj-̊ Rl (5.5) ˘TÙ⁄j-R-UÙL ®Wl-T-‹m.

B]Ù-¤m ˙SÙn-Ls...!

EP-≠p Cq-Y-[‹ TÙ’-LÙl◊ Ht-TÙ-”-Ls C⁄k’m GR-]Ùp ˙SÙn-Ls Ht-T-”-

°u\]? YÙrd˚L ÿ˚\, —LÙ-RÙ-W-Ut\ EQ-‹l TZd-L ÿ˚\-Ls, —j-R-™u-̊ U,

˙SÙV‘d-L-∞u Bßd-Lm ÿR-≠V Tp-̇ Yfl LÙW-¶-Ls TÙ’-LÙl◊ A˚Ul˚T

˙UÙN-U-̊ P-Vf ˘Nn-°u-\-].
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C˚P-Æ-PÙR

LÙnf-Np. AR-]Ùp CWj-Rj-ßp

©˙[h-˘Xh-”-L-∞u Gi-¶d-˚L-˚Vl

T¨˙NÙ-R˚] ˘NnV ˙Yi-”m.

GpXÙ  ÿu-̆ ]f-N-̈ d-̊ L-L-̊ [-Ÿm LPk’ ˙SÙnj ˘RÙt-fl-Rp Ht-T-”m ®˚X-́ p

SUdœ  U⁄j-’Y £°f˚N ˙R˚Yl-T-”-°-\-’. ˙SÙ -́≠-⁄k’ Æ”-TP SÙm ˙Ut-

˘LÙs-fim Tp-˙Yfl U⁄j-’Y ÿ˚\-L˚[ C˚Qj’ J⁄ AhPY˚Q

RVÙ¨ŸeLs.

 A˙XÙ-lTß

 BŸo-˙Y-Rm

 ˙aÙ™-˙VÙ-Tß

 Ÿ]Ù≤



T˚Z˚UVÙ] £°f˚N ÿ˚\-Ls

EX-°u TX TÙLe-L-∞-¤m Ak-RkR CPj-ßu YÙrd˚L ÿ˚\, Ti-TÙ”,

°˚Pdœm CVt-˚Lf ˘Np-Ye-Ls Gu-T-Yt-±tœ HtT £°f˚N ÿ˚\-Ls

E⁄YÙ°Ÿs[-]. øiP LÙX YÙrd˚L A‡-T-Ye-L-∞‡-˚P-V-‹m, Et-fl-

˙SÙdL≠-‡˚PV-‹m Æ˚[˙Y CkR £°f˚N ÿ˚\-Ls. CYt-±p £X ™L‹m

◊Lr ˘Tt-\-˚Y-VÙ´]. TÙW-Rj-ßp E⁄-YÙ] BŸo-˙Y-Rm Cq-YÙfl

EX˘Leœm ˙TÙt-\l-T-”m J⁄ £°f˚N ÿ˚\VÙœm.

£°h˚N GuTRtœ AlTÙp CVt-̊ L-̇ VÙ” C˚QkR J⁄ YÙrd˚L ÿ˚\

RÙu BŸo-̇ Y-Rm. CVt˚L Í≠˚L U⁄k-’-L˙[ BŸo-̇ Y-Rj-ßu R≤f-£\l◊.

Tp-˙Yfl £°f˚N ÿ˚\-L-˚[d œ±j’ Aß-Lj RL-Yp-L-˚[j ßWh• J⁄

Tßl◊ RVÙ-̈ -Ÿe-Ls.

GkRf £°f˚N ÿ˚\-VÙ-]Ù-¤m ARu ÿRp-®˚X GuT’ N¨-VÙL ˙SÙn

®oQ´j-Rp Bœm. ̇ SÙ´u A±-œ-±-L-̊ [-Ÿm ̇ SÙVÙ-∞-́ u EPp-®-̊ X-̊ VŸm

Ußl-¿” ˘Nn’ ˙SÙ˚Vd Li-P-±-Rp ˙Yi-”m.

Cufl ˙SÙ˚Vd Li-P-±-Y-Rt-LÙL S≈] Bn-‹d-·P T¨˙NÙR-˚]-L-fim

L⁄ÆLfim TVu-T-”j-Rl-T-”-°u-\].
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TPm 5.2

AphWÙ ˙NÙ≤d-J≠ A˚X-L-̊ [l TVu-T-”jß Es-fi-

fll-◊-L-∞u A˚Ul˚Tl ◊¨k-’-̆ LÙs-fi-Rp.

Gdv˙W, Lm-Îh-P-̈ u ER-Æ-Ÿ-Pu Es-fi-fll-◊-L-∞u ÿl-

T-̈ -UÙ-Qd LÙh-£-Ls °˚Pl-T-Rt-œ.

Es-fi-fll-◊-L-∞u ÿl-T-̈ -UÙ-Qd LÙh£ °˚PdL.

L⁄Æ

GXdh˙WÙ Gu-N-T˙XÙ °WÙl

(EEG)

GXdh˙WÙ LÙo-•˙VÙ °WÙl

(ECG)

AphWÙ N‹ih vLÙ-]o

£.-•. v˙L-]o (Lm-Îh-P-h -

˙PÙ˙UÙ-°-WÙ© v˙L]o)

Gm. Bo. I. v˙L]o ( UÙd-]-•d

˘W˘NÙ]uv C˙U-¥e v˙L]o)

Ah-P-Y˚Q 5.1

Í˚[-́ u ™uA˚X-L˚[l Tß-‹-̆ Nn-Rp.

CR-Vj R˚N-L-∞u ™u- A˚X-L-̊ [l Tß-‹-̆ Nn-Rp.

TVu-TÙ”

GRt-LÙ-Ll ©˙[h˘Xh-”-L-∞u Gi-¶d-̊ L-̊ Vl T¨˙NÙR˚] ̆ NnV ̇ Yi”m

Gufl A±-‹-flj-Rl-Th-P’?

˘Peœ ˚YWv-Ls G¤m◊ Uw-̊ _-́ -≠-⁄k’ ©˙[h-̆ Xh-”-Ls E⁄-YÙ-Y-̊ Rj

R˚P-˘Nn-°u\] Cj-R-˚LV „Z-≠p ©˙[h-˘Xh-”-L∞u Gi-¶d˚L

L¶NUÙLd œ˚\-°-\-’. AR-]Ùp ©˙[h-˘Xh-”-L-∞u Gi-¶d-˚L-˚Vl

T¨˙NÙR˚] ˘Nn-Y-Ru YÙ´-XÙL ˘Peœ ˚YWv ˘RÙt-\˚X Efl-ßl-T-”jR

ÿ•Ÿm.

Cq-YÙfl TX T¨˙NÙR-̊ ]-L-fim U⁄j-’-Yo-L-[Ùp T¨k-’-̊ WdLl-T-”-°-\-Rp-XYÙ?

Tp-̇ Yfl T¨˙NÙR-̊ ]-Ls Tt-±V AßL RL-Yp-L-̊ [j ßWh• A±-Æ-Vp œ±l-

˙Th-•p G›-R-‹m.

Ee-L-fidœ A⁄-LÙ-˚U-´-¤s[ BWmT —LÙ-RÙW ®˚X-Ve-L-∞-≠-⁄k’ UÙß¨

Bn‹d-·P A±d-̊ L-L-̊ [j ßWh• RL-Yp-L-̊ [l Tœl-TÙn‹ ˘Nn’ œ±l©p

Eh-T-”j-’e-Ls. Bn-‹d-·P T¨˙NÙR-˚]-L-˚[l ˙TÙufl ÿd-°-Vj-’-Ym

YÙnkR˚Y˙V ˙SÙ˚Vd Li-P-±-Vl TVu-T-”j-’m L⁄-Æ-L-fim.

∏˙Z LÙh-Pl-Th-”s[ TPe-L-∞-≠-⁄k’ (TPm 5.2) Ee-L-fid-œj ̆ R¨kR L⁄-ÆL∞u

˘TV˚WŸm TVu-TÙh-̊ P-Ÿm G›-R-‹m.

˙Yfl £X S≈] L⁄-Æ-L-∞u Th-•-Vp (5.1) ∏˙Z RWl-Th-•-⁄d-°u-\-]. Cq-YÙ\Ù]

L⁄-Æ-L-∞u TPe-L-̊ [-Ÿm TVu-TÙh-̊ P-Ÿm Eh-T-”jß J⁄ Li-LÙh-£dœ HtTÙ”

˘Nn-V-‹m
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˙SÙn Yk-RÙ-¤m

˙SÙn-Y-WÙ-Up

LY≤j-’d ˘LÙsY’

Sp-X’

Cj-R-˚LV T¨-˙NÙ-R-˚]-Ls ˙SÙn- Li-P-±-R˚X ™Lj ’p-≠-V-UÙ-]-RÙL

Bdœ°u\].

£°f˚N

S≈] U⁄j-’-Ym U⁄k-’-L-˚[f NÙok-’s[ ˙SÙn-°-°f˚N ÿ˚\-˚Vd

œ±l©”°\-’. U⁄k-’-Ls Gu-T’ RÙY-We-Ls, ÆXe-œ-Ls, ÷i-E-́ -̈ -Ls GuT-

Yt-±-≠⁄k’ ©¨j˘R”d-Ll-T-”m ˘TÙ⁄h-L˙[Ù ˙NÙR-̊ ]fNÙ˚X-L-∞p ˘NVt-

˚L-VÙLj RVÙ-̈ d-Ll-T-”-m ˙Yßl-̆ TÙ-⁄h-L˙[Ù Bœm.

S≈] U⁄j-’Y ÿ˚\ ˙SÙV‘dL∞]Ùp HtT”m ˙SÙnLfidœ GßWÙLl

TWYXÙL Bu-•-T-̇ VÙ-•d-œ-L-̊ [l TVu-T-”j-’-°-\’.

Bu-•-T-˙VÙ-•d-œ-Ls

1928 ̨ Cp AXd-NÙi-Po l[-™e Gu\ A±-Æ-V-XÙ[o ÿRu-ÿ-R-≠p Bu•T˙VÙ-

•d-- U⁄k˚R E⁄-YÙd-°-]Ùo. TÙd-º-̈ VÙ ˙SÙn-L˚[j R˚P-̆ NnV Bu•T˙VÙ-

•d-œ-Ls TVu-T-”j-Rl-T-”-°u-\-].

Bu-•-T-̇ VÙ-•d-œ-Ls £\kR U⁄k-’-Ls B]Ù-¤m AYt-±u TVu-TÙ” TX TdL

Æ˚[-‹-L-̊ [-Ÿm Ht-T-”j-’-°u-\-]. AYt-±p ÿd-°-V-UÙ-]-Yt-̊ \d LY-≤d-L-‹m.

 ˘RÙPof-£-VÙ] TVu-TÙ” ̇ SÙV-‘d-L-fidœ Bu-•-T-̇ VÙ-•d-œ-L˚[ Gßod-

œm ß\˚] Ht-T-”j-’m.

 EP¤dœ Su˚U ˘Nn-Ÿm TÙd-º-̈ -VÙd-L˚[ AØd-°-\-’.

 EP-≠p £X ˚Yh-P-™u-L-∞u A[-̊ Yd œ˚\d-°-\-’.

U⁄j-’-Y-¨u A±-‹-˚W-´u± Bu-•-T-˙VÙ-•d-œ-Ls TVu-T-”jß —V-£°f˚N

˘NnY’ BTj-RÙ-]RÙ? GR-]Ùp?

LXk-’-̊ W-VÙ-”e-Ls. ÿ•-‹-L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-’e-Ls.

AXdNÙiPo

l[™e

L⁄j-’l TPj-ß-¤s[ L⁄j-’-L-̊ [d LY-≤j-æo-L[Ù?

CRt-LÙ] Ee-L-∞u L⁄j’ Gu]?

˙SÙn YWÙ-U-≠-⁄l-TRÙ ApX’ YkR©u £°f˚N ˘Nn-YRÙ, G’ ™L Sp-X’?

LXk-’-˚W-VÙ-”e-Ls.

U⁄k’ NÙl-©h”
Kn‹ G”j-RÙp
œQUÙ-œ-m

ApXYÙ?



E -̈́ -Vp ˛ X

82

∏˙Z RWl-Th-”s[ A±-Æ-Vp Lh-”-̊ Wl Tœ-ß˚V YÙ£-Ÿe-Ls.

U⁄j-’-Y-U-˚]-L-fim U⁄j-’-Yo-L-fim U⁄k-’-L-fim ˙Nok-RÙp J⁄

B˙WÙd°-V-UÙ] NÍ-Lj˚R E⁄-YÙdL ÿ•-Ÿm Gu-T’ J⁄ RY-\Ù]

Li˙QÙhPUÙœm. Ei-̊ U-́ p SpX Fh-Pf Nj-’-Q-‹m Án-̊ U-Ÿm N -̈

VÙ] YÙrd˚L ÿ˚\-L-fim ˙Nok’ B˙WÙd-°-V-UÙ] J⁄ NÍLj˚R E⁄-

YÙd-œ-°u-\-]. RÆod-L-ÿ-•-VÙR „r-®-̊ X-́ p Uh-”˙U U⁄k’ TVu-T-”jRl-

T-”m £°f˚N ÿ˚\-L˚[ Ht-fld-̆ LÙs[ ˙Yi-”m.

SU’ SÙh” A±-‹-L-fidœ ˙SÙn R”l-TÙt\≠-¤m ˙SÙ˚Vd Li-P-±-R-≠¤m ÿd-

°V Teœ Y°dL ÿ•-Ÿm. CZd-Ll-T-”m SÙh”A±-‹-L-̊ [l TÙ’-LÙdL SÙm Gu]

˘NnV ˙Yi”m?

LXk-’-˚W-VÙ-”e-Ls.

SÙh” U⁄j-’Y £°f-̊ N-Ls A˚]j-’m Ak-Rk-Rl Tœ-ß-́ u CVt-̊ Lf ˘Np-

Ye-L-̊ [f NÙok-’s-[-]. E -̈́ Vl Tp-Y-̊ L˚Ul TÙ’-LÙl-©u± SÙh” U⁄j’Y

A±-‹-Ls ®˚X-®tL ÿ•-VÙ-’.

CR-‡-Pu ˘RÙPo-◊-̊ PV AßL RL-Yp-L-̊ [j ßWh• Yœl◊ A˚\-́ p L⁄j-R-

We-Lm Ht-TÙ” ˘Nn-Ÿe-Ls.

U⁄k-’-Ls Uh-”-UpX £°f-̊ Nd-LÙ] YØ. Li-̇ SÙn-L-fid-œm ◊t-fl-̇ SÙnd-œm

Lßo≈f— £°f˚N ÿ˚\ (Radiation therapy) TVu-T-”j-Rl-T-”-°-\’ Gufl

˘R¨ŸUpXYÙ? ˙R˚Y-VÙ] „r-®-˚X-L-∞p Afl˚Y £°f-˚N-Ÿm EP-¤-fll◊

UÙt± ˚Yj-R-¤m ˙SÙn ®YÙ-W-Qj-ßt-LÙL SPj-Rl-T-”-°u\]. ˙U¤m Afl˚Y

£°f˚N´u ˘TÙ›’ CWj-Rm ˘N¤j-’R-¤m ˙R˚Yl-T-”m.

˘Nn-ß-˚Vd LY-≤j-æo-L-[p-XYÙ?

Gk-Rf „r-®-̊ X-L-∞p CWj-Rm ˙R˚Yl-T-”-°-\-’?

 ÆTj’ Ht-Th” CWj-Rm ˘Y∞-̇ V-flm ˘TÙ›’.

 CWj-Rl ◊tfl ˙SÙn ˙TÙu\ ˙SÙVÙp TÙßd-Ll-T-”m ˘TÙ›’.



CWj-Rm ̆ N¤j-’-Rp (Blood transfusion)

Gp-̇ XÙ-⁄d-œm Gp-̇ XÙ-⁄-̊ PV CW-jRj-̊ R-Ÿm Ht-fld˘LÙs[ ÿ•-ŸUÙ?

Tp-̇ Yfl CWj-Rj ˘RÙœ-ß-L-̊ [l Tt± ˙Ls-ÆlTh-•-⁄l-¿o-L[p-XYÙ?

SÙuœ YV-’d œZk-̊ Rdœ

EP]•VÙL AB ˘SL-•q

CWj-Rm ˙R˚Yl-T-”-°-\’.



E -̈́ -Vp ˛ X

83

-C-Wj-Rj ˘RÙœ-ß-Ls

A

B

AB

O

Bu-•-_u-Ls Bu-•-TÙ-•-Ls

A

B

A Ÿm B Ÿm

Cp˚X

b

a

Cp˚X

a Ÿm b Ÿm

AhPY˚Q 5.2  ˙Yfl-ThP CWj-Rj ˘RÙœ-ß-Ls

CWj-R RÙ]j-ßu ˙Uu˚U˚Vd œ±l-©-”m —Y-̆ WÙh-•-Ls RVÙ-̈ j’ Yœl-T-

˚\-́ p LÙh-£dœ ˚Yd-L-‹m.

˘NVt-̊ Lj R”l-TÙt-\p ß\u

£°f˚N ̆ Nn’ UÙt\ CV-XÙR TX ̇ SÙn-L-̊ [-Ÿm ̆ NVt-̊ Lj R”l-TÙt-\p ß\˚]

˙Ut-̆ LÙs-Y-RÙp R˚P ˘NnV CV-¤m.

˙SÙV‘d-L-fidœ Gß-WÙ-L˙YÙ A˚Y Et-Tjß ˘Nn-Ÿm Sf-—l ˘TÙ⁄h-L-fidœ

Gß-WÙ-L˙YÙ ˘NVp-T-”m Bu-•-TÙ-•-L˚[ EP-≠p Et-Tjß ˘Nn-Y-’-RÙu CkR

R”l-TÙt-\p ÿ˚\. C\kR ̇ SÙV-‘d-L-̊ [˙VÙ AYt-±u Sf-—l ̆ TÙ⁄h-L˚[˙VÙ

˘NV-≠-ZdLf ˘NnR ˙SÙV-‘d-L-̊ [˙VÙ CRt-œl TVu-T-”j-’-°-\Ùo-Ls. EP˚X

AhP-Y-̊ Q˚V (5.2) Et-fl-̇ SÙd° TX-ÆR CWj-Rj ˘RÙœ-ß-Ls, AYt-±-¤s[

Bu•-_u-Ls, Bu-•-TÙ-•-Ls Gu-T˚Y G˚Y Gufl ◊¨k’ ˘LÙs-fie-Ls.

˙Yfl-ThP CWj-Rj ˘RÙœ-ß-L-̊ [l Tt-±V RL-Yp-L-̊ [j ßWh• A±-Æ-Vp œ±l-

˙Th-•p G›-R-‹m.

∏˙Z RWl-Th-”s[ RL-Yp-L-̊ [l T•-Ÿe-Ls.

£Yl◊ CWjR A‘Æu ˙Ut-◊-\j-ß-¤s[ Bu-•-_u A, Bu-•-_u B
Gu-T-̊ Y-L∞u ÿu-≤-̊ X˙V CWj-Rj ̆ RÙœ-ß-L-̊ [l ©¨l-T-Rt-LÙ] A•l-

T-̊ P. Cßp GkR Bu-•-_u J⁄-Y⁄-̊ PV CWjRj-ßp C⁄d-°-\-̇ RÙ. AkR

Bu•_u ˘TVo-RÙu CWj-Rj ˘RÙœ-ß-´u ˘TV-WÙ-œm. ©[Ùv-UÙ-Æp

LÙQl-T-”-°u\ £X Bu-•-TÙ-•-L-fidœ CWj-Rm ˘N¤j-’-R-≠p R≤lThP

ÿd-°-Vj-’-Ym Ei”. A ˘RÙœß CWj-Rj-ßp Bu-•-TÙ• b Ÿm B ˘RÙœß

CWj-Rj-ßp Bu-•-TÙ•  a Ÿm C⁄d-°-u\]. A,B Gu\ Bu•_uLs

Uh”UpXÙUp £X SToL-∞p £Yl◊ CWjR A‘d-L-∞u ˘NpNqÆp

Bu•_u D ApX’ Bo. Gf LÙW-¶-Ÿm C⁄d-L-XÙm. Bo. Gf. LÙW¶

Es[ CWj-Rj ̆ RÙœßLs TÙ≥h-•q G]-‹m Cp-XÙ-R˚Y ̆ SLh-•q G]‹m

A±Vl-T-”-°u-\-].

J⁄Y¨u CWjRjßp CVt˚LVÙL LÙQlTPÙR Bu•_uLs A˚PkRÙp,

A’ RtLÙl◊f˘NV˚Xj Ái”°\’. ARu TX]ÙL ˘Ttfld˘LÙiP

CWjRjßp Es[ Bu•_‡m, AkR ST¨u CWjRjßp Es[

Bu•TÙ•dœm GßoÆ˚]◊¨k’ CWjRd Lh• E⁄YÙ°\’. AR]Ùp

GpXÙ⁄dœm GpXÙj ˘RÙœß CWjRj˚RŸm ˘Ttfld˘LÙs[ CVXÙ’.
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Ah-P-Y˚Q 5.3

R”l◊ U⁄k-’-L-∞u ÿd-°V LÙW-¶-Ls

LÙ[-WÙ, ˘Y±-SÙnd-L•C\kR ˙SÙV-‘d-Ls

˙SÙn

˚PTÙn-”, Rh-Pm˚UE -́⁄s[ ˘NV-≠-Zd-Lf-̆ NnR ˙SÙV-‘d-Ls

˘Ph-PÙ-]v,˘RÙi-̊ Pd-Lh-”˙SÙnS”-®-̊ X-V-̊ P-Vf ˘NnR Sf-—l-̆ TÙ-⁄h-Ls

˘alT-̊ Ph-•v B˙SÙV-‘d-L-∞u ˘NpTœ-ß-Ls

A˚P-Ÿm CkR Ak-®-Vl ˘TÙ⁄h-L-fidœ Gß-WÙL EPp

Bu-•-TÙ•L˚[ E⁄-YÙd-œ-°-\’.

Bu•TÙ•-L˚[ EP≠p E⁄-YÙd-Ll TVu-T-”j-Rl-T-”m

Cj-R-˚LV ˘TÙ⁄hLs R”l◊ U⁄k-’-Ls (YÙd-£uLs)

Gufl A±VlT”°]u\].

R”l-◊-ÿ-̊ \-Ls

ÿRu ÿR-≠p E⁄-YÙd-°V R”l-◊-

U⁄k’- Am˚U ˙SÙndœ Gß-WÙ-]-̊ Y.

Gh-Yo” ˘_u-]o Gu-T-Yo Am˚U

˙SÙndœ R”l◊ U⁄k’ Li-”-©-•j-RÙo.

UÙh-Pm˚U ˙SÙVÙp (Cowpox) TÙßd-

Ll-Th-P-Yo-L-∞p Ck-̇ SÙn L”-̊ U-VÙLl

TÙßl◊ Ht-T-”j-R-Æp˚X Gu\ Et-fl-

˙SÙd-Lp AY˚W Ck-Rd Li-”-©-•l-

©tœ YØ-LÙh-•-V’.

Cufl UW-©-Vp˘RÙØp-÷hT ER-Æ-Ÿ-Pu TX-̇ SÙn-Lfidœ

Gß-WÙ-L-‹m TVu-R-⁄m R”l◊U⁄k-’-Ls E⁄-YÙd-Ll-Th-

•-⁄d-°-\-’.

œZk˚R ©\k-R’ ÿRp Y[of-£-́ u Tp-̇ Yfl ®˚X-L-∞-p

˘LÙ”dL ˙Yi-•V R”l-◊-U-⁄k-’-Ls Tt-±V AhPY

˚Q˚V BWmT —LÙ-RÙW ®˚X-Ve-L-∞-≠-⁄k’ ßWh”e-Ls.

TX-Y˚L R”l◊ U⁄k-’-L-∞u  Ru-̊ U˚V-Ÿm A˚Y Gk-

˘RkR ˙SÙn-L-˚[j R”j’ ®flj-’-°u-\] Gu-T˚RŸm

∏˙Z RWlTh”s[ Ah-P-Y-̊ Q (5.3) I BWÙnk’ ◊¨k’

˘LÙs-[-‹m. œ±l-◊-L-∞u A•l-T-˚P-´p Tœl-TÙn‹

˘Nn’ ÿ•-‹-L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m.

CkßVÙ ̨  ̇ TÙ≠˙VÙ
CpXÙR SÙ”

EXL —LÙRÙW A˚Ul©u

˙TÙ≠˙VÙ JØl◊ ßhPjßu

J⁄ TœßVÙL 1995 Cp CkßV

AW— ÈoQ ˙TÙ≠˙VÙ JØl◊j

ßhP ©WfNÙWj˚Rj ˘RÙPe°

V’. ˘RÙPok’ 5 YVßtœd

∏˙ZŸs[ A˚]j’d œZk˚R

Lfidœm ˙TÙ≠˙VÙ ˘NÙh”

U⁄k’ (OPV -Oral Polio Vaccine)
˘LÙ”dœm Æ¨YÙ]jßhPj˚R

SÙh•p S˚Pÿ˚\lT”jßV’.

˙R£V ˙TÙ≠˙VÙ R”lTÙt\p

ß]eL˚[ A±ÆjR’Pu AkR

SÙhL∞p SÙ” ÿ›Y’m

˙TÙ≠˙VÙ U⁄k’ ˘LÙ”lT

RtLÙ] Æ¨YÙ] HtTÙ”

L˚[Ÿm ˘NnR’. ˘RÙPof£

VÙ] ˙TÙ≠˙VÙ RtLÙl◊f

˘NVpTÙ”L∞]Ùp ˙TÙ≠˙VÙ

˙SÙnTÙßl◊ œ˚\kR’.

2011˛tœl ©u CkßVÙÆp

˙TÙ≠˙VÙ ̆ RÙt\p Ei” Gufl

A±d˚L ̆ Y∞´PlTPÆp˚X.

C˚Rj ˘RÙPok’ 2014 UÙof 27

Cp EXL —LÙRÙWA˚Ul◊

CkßVÙ˚Y ˙TÙ≠˙VÙ CpXÙR

SÙPÙL A±ÆjR’.

GhYo”

˘_u]o

œ±l-◊-Ls

 R”l◊ U⁄k-’-Ls Gu-\Ùp Gu]?

 R”l◊ U⁄k-’-L-∞p Bu-•-_u-L-[Ù-Lf ˘NVp-T-”m LÙ-W-¶-Ls G˚Y?

 R”l◊ U⁄k-’-Ls ˙SÙn R”l-TÙt-\˚X Gq-YÙfl Ht-T-”j-’-°u-\]?
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TP-Æ-[d-Lm 5.6

RÙY-We-L-∞p R”l-

TÙt-\p

LÙ˙XÙv

◊-\j ˙RÙp

Es-̇ [-Ÿs[ ˘Np-L-̊ [l

TÙ’-LÙd-°-\’.

C˚X-L-∞-¤s[ °Îh-•-°s ˘Np-—-Yo

RÙY-We-L-∞p ̇ SÙn R”l-TÙt-\p YØ-Ls

-RÙ-Y-We-L-∞-¤m ˙SÙn R”l-TÙt-\p A˚Ul-◊-Ls ˘NVp-T-”-°u\]. RÙY-We-L-∞p

˙SÙn R”l-TÙt-\p A˚Ul◊ ÿt-±-¤m ˙Yfl-ThP Ju-fl. EPp-A-˚Ul-©u

£\l©Vp-◊-L-fim, EPp ̆ Np-Ls Et-Tjß ̆ Nn-°u\ R≤l-ThP ÍXd·flLfim

RÙY-We-L˚[ ˙SÙnj ˘RÙt-fl-R-≠-≠⁄k’ TÙ’-LÙd-°u\].

˘Y∞-´-≠-⁄k-’s[ ˙SÙV-‘d-L˚[j R”j’ ®flj-’m J⁄ Ndß YÙnkR

A˚Ul˙T RÙY-We-L-∞u  ◊-\j˙RÙp. UWe-L-∞u C\kR ˘Np-L-[Ùp B] Lh-•-

VÙ] ◊\j-̇ RÙp, Es-̇ [-Ÿs[ ̆ Np-L˚[ ̇ SÙV-‘d-L-∞u ̆ RÙPo-©-≠-⁄k’ TÙ’-

LÙd-°-\’. A˚Rl ̇ TÙufl C˚XL∞¤m Ri•‡˚PV‹m ̆ Y∞l ◊\jß¤s[

˘U›°u TPXÿm Es˙[Ÿs[ RÙYWf˘NpLfidœ TÙ’LÙl◊ A∞d°\’.

C˚X-L-∞u ˘Y∞l-◊-\j˙RÙ≠-¤s[ dÎh-•-°fidœ (Cuticle) ÷i‘-́ o-L-∞u

Bd-°-W-™l-̊ Tj R˚P ˘NnV CV-¤m. ˘Np-—-Yo, £\kR J⁄ TÙ’-LÙl◊ E˚\-VÙ-

œm. ≠d-≤u, dÎh-•u, —˘T-̈ u ˙TÙu\ ˙Y-ßl ˘TÙ⁄h-Ls ˘Np-—-Y-⁄dœ Efl-

ß˚V A∞d-°u-\-]. ˘Np-Ls Et-Tjß ˘Nn-Ÿm LÙ˙XÙv (Callose) Gu\ ˙TÙ≠-

NÙd-L-̊ W” ˘Np-—-Y-̊ Wd LPk’ Es˙[ Y⁄-°u\ ˙SÙV‘d-Ls ˘Np-Nq-̊ Yd

LPk’ ˘Np-XÙ-Up R˚P ˘Nn-°-\-’. ∏˙Z RWlTh”s[ RL-Yp-L˚[ YÙ£j’

L⁄j’ Æ[d-Ll-T-Pj˚R (5.6) ®Wl-T-‹m.

EP≠p Es[ ™Lf-£-\kR R”l-TÙt-\p A˚Ul-◊-Ls Sm˚U ˙SÙn-L-∞-≠-⁄k’

TÙ’LÙd-°u-\-]. ̇ RÙp ÿRp ̆ Ys˚[CWjRA‘d-Ls Y˚W-́ -XÙ] TÙ’LÙl◊l

T˚P-≈-Wo-L-fidœ Bt-\p R⁄m Y˚L-́ p Sm-YÙrd˚L ÿ˚\ A˚UV ̇ Yi”m.
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 EP-≠u Tp-̇ Yfl R”l-TÙt-\p A˚Ul-◊-L˚[ ˙Yfl©¨j’ ˘Y∞-́ -”-°-\Ùo-Ls.

 ˘Ys-˚[CWjRA‘d-Ls ˙SÙV-‘d-L-fidœ Gß-WÙL Gq-YÙfl ˘NVp--T-”-

°u-\] Gufl Æ[d-œ-°-\Ùo-Ls.

 LÙnf-Np J⁄ R”l-TÙt-\p A˚Ul◊ Gufl ◊¨k’ ˘LÙi” Æ[d-œ-°-\Ùo-Ls.

 TWm-T˚W £°f˚N ÿ˚\-L-∞u ÿd-°-Vj-’-Yj-̊ Rl ©¨j-R-±k’ RL-Yp ßWh•

œ±l-◊-L-̊ [j RVÙ-̈ j’ ˘Y∞-́ -”-°-\Ùo-Ls.

 ˙SÙ˚Vd Li-P-±Vl TVu-T-”m L⁄-Æ-L-s Tt-±V RL-Yp-L-̊ [f ˙NL-̈ j’

˘Y∞-́ -”-°-\Ùo-Ls.

 Bu-•-T-̇ VÙ-•d-œ-L-∞u Su˚U æ˚U-L˚[ Ußl-¿” ˘Nn’ TVu-TÙh-•p

Lh-”l-TÙ-”-L-̊ [d ˘LÙi” Y⁄-°u-\-]o.

 CWjRRÙ]j-ßu ÿd-°-Vj-’-Yj˚R EQok’ ÆØl-◊-Qo‹ ˘NVp-L-∞p Te-

˙Lt-°-\Ùo-Ls.

 R”l◊ U⁄k-’-L-∞u ÿd-°-Vj-’-Y-j˚R EQok’ ÆØl-◊-Qo‹ ˘NVp-L-∞p

Teœ ˘Tfl-°-\Ùo-Ls

 RÙY-We-L-∞p Es[ R”l-TÙt-\p YØ-Ls Eh-T-”j-ßV J⁄ L⁄j’ Æ[d-Ll-

T-Pm RVÙ-̈ d-°-\Ùo-Ls.

 R”l-TÙt-\˚X AØdœm YÙrd˚L ÿ˚\-L-̊ [j RÆod-°-\Ùo-Ls.

1. ∏˙Z RWl-Th-”s-[-Yt-fls ÿRp-®˚X TÙ’-LÙl-◊f ̆ NVp-L-∞p Eh-T-PÙ-R’ G’?

a) ˙NTjßu Et-Tjß.

b) C˚Wl-̊ T-́ p ˚ah-̇ WÙœ˙[Ù-̈ d A™-Xj-ßu ˘NVp--TÙ”.

c) B ≠m˙TÙ˚Nh”L∞u ˘NVpTÙ”.

d) E™r-ø-̈ -¤s[ ˚X˙NÙ-̊ Nm-L-∞u ˘NVp-TÙ”.

2. EP-≠u TÙ’-LÙl◊ ̆ NVp-TÙ-”-L-∞p CWi” Y˚L ≠m-̇ TÙ˚Nh”-L-fi-̊ PV-

˙Y˚XLs VÙ˚Y Gufl G-›-’L?

3. CWj-Rj-̊ Rl TX-̆ RÙ-œ-ß-L-[Ù-Ll ©¨j’ C⁄l-T-Ru A•l-T˚P Gu]? Gp-

˙XÙ-⁄d-œm Gp-XÙj ˘RÙœ-ß-L-̊ [-Ÿm Ht-fld-̆ LÙs[ CV-XÙ-R-Ru LÙW-Qm

Gu]?

 ˘LÙ—d-L˚[ AØd-œm ̆ NVp-TÙ-”LfidLÙLl Ts-∞-Y-[Ù-Lj-ß-¤m, ≈h•¤m

˘Nn-Vd-·-•V ˘NVp-TÙ”L˚[j ßh-P-™h” S˚Pÿ˚\l T”j’eLs

 Bu-•-T-̇ VÙh-•d-œ-Ls Su-̊ UVÙ æ˚UVÙ Gu\ L⁄j-ßp Yœl-T-̊ \-́ p

J⁄ ÆYÙRm Ht-TÙ” ˘Nn-L.
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TPj˚R Et-fl-̇ SÙd-œe-Ls.

CWi” œZk-̊ R-L-fidœ™˚P˙V Gu-̆ ]u] ˙Yfl-TÙ-”-L-̊ [d LÙi-°-»o-Ls?

∏˙Z RWl-Th-”s[ Ah-P-Y-̊ Q 6.1 ®Wl-T-‹m.

EPp-T-œß
ULs ULu

ÿ• —⁄i-P’ ....................

˘St± .................... V Y•-Ym

LÙ’ UPd-œ-L-fi-̊ P-V’ ....................

Ah-P-Y˚Q 6.1

R≤jRu˚ULs
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1822-

©\l◊

° -̈Lo _Ùu

˘Uu-Pp

1854

C]d-L-Xl◊

Bn-‹-L-˚[j

˘RÙPe-°-]Ùo

1856˛1863

Bn-‹d-LÙL

—UÙo 29000 TVfl

˘N•L˚[

Y[ojRÙo

1856˛1863

◊Lr-̆ Tt\

TWm-T˚W Æß-

L˚[d Li-”-

©•j-RÙo.

1884

UWQm

1866 Li-”-

©•l◊L˚[

˘Y∞´hPÙo

TPÆ[dLm  6.1

Cj-R-̊ LV £\l-©-Vp-◊-Ls Sm-™-̊ P-̇ V-Ÿm LÙQl-T-”-°-\RÙ? Sm˚U Ut-\-Yo-L-

∞-P-™-⁄k’ ˙YflT”j-’m £\l-©-Vp-◊-Ls G˚Y? G›-R-‹m.

$ EV-Wm

$ ˙RÙ≠u ®\m

$

CYt-±p £X £\l-©-Vp-◊-Ls RÙ´-P-™-⁄k˙RÙ Rk-˚R-´-P-™-⁄k˙RÙ °˚Pj-ß-

⁄dLXÙm. ˘Tt-̇ \Ùo-L-fidœ Cp-XÙR £X £\l◊ œQe-L-fim Nk-Rß-L-∞p LÙQl-

T-P-XÙm. C˚Y Gp-XÙm C˚Qk’ J⁄ U≤-R-≤u R≤j-Ru˚U E⁄-YÙ-°-\’.

˘Tt-˙\Ùo-L-∞u £\l-©-Vp-◊-Ls œZk-˚R-L-fid-œd °˚Pl-T’ RÙu

TÙWmT -̈Vm (Heredity) G]l-T-”m. ̆ Tt-̇ \Ùo-L-∞-P-™-⁄k’ ̇ Yfl-Th” œZk-

˚R-L-∞p ˘Y∞l-T-”m £\l-©-Vp-◊-L˙[ UÙfl-TÙ-”-Ls (Variations).
TÙWmT¨Vj˚RŸm UÙfl-TÙ-”-L-˚[-Ÿm Tt-±- Lt-œm A±-Æ-Vp ©¨˙Y

UW-©-Vp (Genetics).

TWm-T˚W A±-Æ-V-≠u ER-Vm

20˛Ët-\Ùi-•u BWm-Tj-ßp TWmT˚W A±ÆVp

ERVUÙ]’. Cufl CkR A±-Æ-Vp °˚[ ˙SÙ˚Vd

Li-P-±-Rp, U⁄k’ RVÙ-̈ j-Rp, EQ‹ Et-Tjß ̇ TÙu\

YÙrd-˚L-´u TX ’˚\-L-∞-¤m Bß-dLm ˘N¤j-’-

°\-’. ° -̈Lo _Ùu ˘Uu-Pp (Gregor Johann Mendel)
Gu\ A±ÆVXÙ[o TVfl Y˚Lf ˘N•-L-∞p SPj-ßV

C]d-L-Xl◊ Bn-Æu A•lT˚P´p E⁄-YÙ] £X

TWm-T˚W LPj-Rp Æß-Ls UW©-V-¤dœ A•dLp

ChP’. AR-]Ùp AYo UW-©-V -≠u Rk˚R

G]lT”°\Ùo.
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˘Uu-P-≠u Bn-‹-Ls

Èk˙RÙh-Pj-ßp Y[oj-Rl-ThP TV-flf ˘N•-L-∞p EV-Wm Gu\ œQj˚R A•l-T-̊ P-VÙL ˚Yj’

˘Uu-Pp SPj-ßV C]d-L-Xl◊ Bn‹ TP-Æ-[d-L-UÙLj RWl-Th-”s-[˚R Et-fl-L-Y-≤d-L-‹m.

œ±l-◊-Ls

$ CkR Bn-Æp TV-flf ˘N•-L-∞u Gk-R œQm Bn-Ætœ Eh-T-”j-Rl-Th-

P’?

$ Bn-Æt-LÙ-Ll TVu-T-”j-ßV œQjßu ˙Yfl-ThP Ti-◊-Ls G˚Y?

$ ÿRp R˚X-ÿ-̊ \-́ p ˘Y∞l-ThP Ti◊ VÙ’?

C]d-L-Xl◊ ̆ NnR ̆ N•-́ -≠-⁄k’ ̇ NL-̈ d-Ll-ThP Æ˚R-L˚[ ÿ˚[d-Lf ̆ NnR

˘TÙ›’ EVWm œ˚\kR J⁄˘N• ·Pj ˙RÙu\Æp˚X. ˙Yfl-ThP Ti-◊-L-

˚[d Lh”lT”j-’m H˙RÙ LÙW-¶-Ls Æ˚Rd-œs C⁄d-L-XÙm Gufl AYo

F°jRÙo. Al-T-•-VÙ-]Ùp EV-Wm œ˚\k-R Ti-©tœd LÙW-Q-UÙ] LÙW-¶-L-fidœ

Gu] S˚P-̆ Tt-±-⁄d-œm?

Cq-Æ-]ÙÆtœ Æ˚P Li-”-©-•dL AYo ÿRp R˚X-ÿ-˚\-´p °˚PjR

˘N•L˚[j Ru-U-L-Wk-Rf ˙Nod-˚Ldœ Eh-T-”jß CWi-PÙm R˚X-ÿ-˚\f

˘N•L˚[ Et-Tjß ˘Nn-RÙo.

EV-Wm ·•-V’

EV-Wm

·•-V’

EV-Wm
œ˚\kR’

RÙn-Rk˚R RÙY-We-Ls

TP-Æ-[d-Lm 6.2

ÿRp R˚X-ÿ˚\
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CWi-PÙm R˚X-ÿ˚\

TP-Æ-[d-Lm 6.3

ÿRp R˚X-ÿ˚\

Ru-U-L-Wk-Rf ˙Nod˚L

CWi-PÙm R˚X-ÿ-˚\-´p ˘UÙjRm °˚PjR 1064 ˘N•-L-∞p 787 ˘N•Ls EV-Wm ·•-V-’m 277

˘N•Ls EV-Wm œ˚\k-R-˚YVÙL‹m C⁄kR]. TV-flf ˘N•-L-∞-‡˚PV ©\ Bfl ˙Yfl-ThP

œQeL∞u Gßo Ti-◊-L˚[ A•l-T-̊ P-VÙd° Bn˚Y ˘RÙPok’ SPj-ß-]Ùo. °˚PjR TXuLs

Gp-XÙm ÿRp Bn-Æ-˚]l ˙TÙu˙\ Ti-◊-L-fid-°-˚P-˙V-Ÿs[ Æ°-Rm H\d-œ-˚\V 3: 1 BL

C⁄kR’. TV-flf ˘N•-́ p ˘Uu-Pp Bn-‹dœ Eh-T-”j-ßV œQe-Ls Ah-P-Y˚Q Y•-Æp RWl-Th-

”s-[˚R Etfl˙SÙdL-‹m.

1. EV-Wm

3. Æ˚R-́ u Y•-Ym

4. Æ˚R-́ u ®\m

5. ÈÆu ®\m

6. LÙ´u Y•-Ym

7. LÙ-́ u ®\m

2. ÈÆu C⁄l-©-Pm

œ˚\‹·”-Rp

÷≤-L-∞pTd-Le-L-∞p

—⁄e-°-V’E⁄i-̊ P-VÙ-]’

Ug-Ns ®\mTf-˚N-®-\m

˘Yi-̊ U-®-\m£Yl◊ ®\m

—⁄e-°-V’NÙRÙ-WQ Y•-Y-ÿ-̊ P-V’

Tf˚N ®\mUg-Ns ®\m

TP-Æ-[d-Lm 6.4
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C]l-̆ T-⁄dL ˘Np-Ls

Tt
(EV-Wm ·•-V’)

(EV-Wm ·•-V’ )
TT tt

T t

X

ÿRp R˚X-ÿ˚\

 TP-Æ-[d-Lm 6.5

RÙn Rk˚R RÙY-We-Ls

(EV-Wm œ˚\k-R’)

˘Uu-P-≠u ÿ•-‹-Ls

Cj-R-̊ LV Bn-‹-L-∞-≠-⁄k’ ˘Uu-Pp E⁄-YÙd-°V ÿ•-‹-Ls UW©V¤dœ

A•j-R-[m Ch-P-]. AY-̈ u ÿd-°-V-UÙ] ÿ•-‹-Ls RWlTh”s[]:

$ J⁄ œQjß-̊ ]d Lh-”l-T-”j-’-Y’ CWi” LÙW-¶-Ls C˚Qk’ Bœm.

$ ÿRp R˚X-ÿ˚\ Nk-Rß-L-∞p J⁄ Ti◊ Uh-”m ˘Y∞l-T-P-‹m ( ˘Y∞l-

ThP Ti-◊) Ut-̆ \Ùufl U˚\k-ß-⁄d-L-‹m( J”e-°V Ti-◊) ˘Nn-°\’.

$ ÿRp R˚X-ÿ-̊ \-́ p U˚\k’ ®t-œm Ti-◊-Ls CWi-PÙm R˚X-ÿ-̊ \-

´p ˘Y∞l-T-”-°u-\].

$ CWi-PÙm R˚X-ÿ-̊ \´p ˘Y∞l-Th-P-’m, U˚\k’ ®t-T-’-UÙ] Ti-◊-

L∞u Æ°-Rm 3 : 1 Bœm.

TVflf ˘N•-́ u œQe-L-̊ [d Lh-”l-T-”j-’m LÙW-¶-L-̊ [d œ±-¬-”-Ls TVu-

T-”j-ßd œ±l-©-”m C]d-L-Xl◊ Bn-‹-ÿ-̊ \˚V Et-fl-̇ SÙd-L-‹m. TP-Æ-[d-Lj-

˚R-Ÿm(6.5) L⁄j-’-L-̊ [-Ÿm œ±l-◊-L-∞u A•l-T-̊ P-́ p Tœl-TÙn‹ ̆ Nn’ ÿ•-

‹-L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m.

Àu˛ Aƒp

˘Uu-P-≠u LÙX-Lh-Pj-ßtœl ©u-]˙W Eh-L-⁄-Æu œ˙WÙ-̇ UÙ-̇ NÙm-L-∞p LÙQl-T-”m Àu-Ls

Ti-◊-L-̊ [j æo-UÙ-≤d-°u-\] Gufl Li-”-©-•dLlThP’. J⁄ Ti-©-̊ ]j æo-UÙ-≤d-œm À≤tœ

˙Yfl-ThP  ·fl-Ls Ei-”. J⁄ À≤u ̇ YflThP ·fl-L˚[ Aƒ-¤-Ls (Alleles) Gufl A˚ZlTo.

NÙRÙ-W-Q-UÙL J⁄ À≤tœ CWi” Aƒ-¤-L-fii”. ˙Ut-œ-±l-©hP C]d LXl©p EV-Wm Gu\

œQj˚Rj æo-UÙ-≤d-œm À≤u ˙Yfl-ThP Aƒ-¤-Ls T, t Gu-T˚YVÙœm. T Gu\ Aƒp EV-

Wd·”R˚X-Ÿm t Aƒp EV-Wdœ˚\˚Y-Ÿm ®o-Q-́ d-°u-\-]. C]d-L-Xl◊ ˙NÙR-̊ ]˚V TP-

Æ-[d-L-UÙL A∞d-œm-̇ TÙ’ ÿRp-R-̊ X-ÿ-̊ \-́ p ̆ Y∞l-T”m Ti-˚Tj æo-UÙ-≤d-œm Aƒ˚X

Be-°-Xj-ßu ˘T¨V G›j-ß-¤m U˚\k’ ®t-œm Ti-˚Tj æo-UÙ-≤d-œm Aƒ˚X Be-°-

Xj-ßu £±V G›j-ß-¤m œ±l-©-”-°u-\]o-.
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œ±l-◊-Ls

$ EV-Wm ·•V ˘N•-́ u Aƒ-¤-Ls G˚Y?

$ EV-Wm œ˚\-kR ˘N•-́ -‡-̊ P-V˙RÙ?

$ ÿRp-R-̊ X-ÿ-̊ \-́ u Aƒp C˚Ql◊ RÙn-Rk-̊ Rf ˘N•-L-∞-≠-⁄k’ Gq-

YÙfl ˙Yfl-Th-•-⁄d-°-\’?

œ˙WÙ-̇ UÙ-̇ NÙm-L-∞p Àu-Ls LÙQl-T-”-°u-\] Gufl ˘R -̈Ÿ-Up-XYÙ? œ˙WÙ-

˙UÙ-̇ NÙ-™-¤s[ •. Gu. H ´u œ±l-©hP Tœ-ß- Àu-Ls G]lT-”m. ∏˙Z RWl-

Th”s[ RL-YpL˚[l T•j’ L⁄j-’-L-∞u A•l-T-̊ P-́ p œ±l◊ RVÙ-̈ -ŸeLs.

U≤-R≤p œ˙WÙ-̇ UÙ-̇ NÙm-Ls

Jq-˘YÙ⁄ E´-¨-]j-ß-¤m J⁄ œ±l-©hP Gi-¶d˚L

œ˙WÙ-̇ UÙ-̇ NÙm-Ls C⁄d-°u-\-]. U≤-R-≤p 46 œ˙WÙ-̇ UÙ-

˙NÙm-Ls Es[]. CYt-±p 44 JjR œ˙WÙ-̇ UÙ-̇ NÙm-L-fim

(Somatic chromosomes)  CWi” TÙ≠-]d œ˙WÙ-̇ UÙ-̇ NÙm-L-

fim Bœm. (Sex chromosomes). J˙W ˙TÙu\ CWi” ≈R-

ÿs[ œ˙WÙ-˙UÙ-˙NÙm-L˚[d ˘LÙi-P’ JjRœ˙WÙ-˙UÙ-

˙NÙm ˙_Ù•. Aq-YÙ\Ù] 22 ˙_Ù• JjRœ˙WÙ˙UÙ˙NÙm

˙_Ù•-Ls U≤-R-≤p LÙQl-T-”-°u-\] .

TÙ≠-]d œ˙WÙ-˙UÙ-˙NÙm-Ls CWi” Y˚L-lT-”m. AYt˚\ X œ˙WÙ-˙UÙ-

˙NÙm Gu-flm  Y œ˙WÙ-̇ UÙ-̇ NÙm Gu-flm A˚Zl-To. ˘Ti-L-∞Pm CWi”

X œ˙WÙ-̇ UÙ-̇ NÙm-L-fim Bi-L-∞Pm J⁄  X œ˙WÙ-̇ UÙ-̇ NÙ-ÿm J⁄ Y œ˙WÙ-

˙UÙ-̇ NÙ-ÿm LÙQl-T-”m. ARÙ-Y’ ˘Ti-L-∞u UW-©-Vp A˚Ul◊ 44+XX m
Bi-L-∞u UW-©-Vp A˚Ul◊ 44+XY ˛m Bœm

œ±l-◊-Ls

$ œ˙WÙ-̇ UÙ-̇ NÙm Gi-¶d˚L

$ JjR œ˙WÙ-̇ UÙ-̇ NÙm-Ls

$ TÙ≠-]d œ˙WÙ-̇ UÙ-̇ NÙm-Ls

C]l-̆ T-⁄dL ̆ Np-Ls E⁄-YÙ-Y’ œu-\p ©¨‹ YØ-VÙL Gufl ̆ R -̈Ÿ-Up-XYÙ?

C]l-̆ T-⁄dL ̆ Np-L-∞-¤-s[ œ˙WÙ-̇ UÙ-̇ NÙm-L-∞-≠-⁄k’ Aƒ-¤-Ls Nk-Rß-L-fidœ

Gq-YÙfl LPj-Rl-T-”-°u-\] Gu-T-̊ Rl TP-Æ-[d-Lm (6.6) I Et-fl-̇ SÙd° ÿ•-‹-

L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m..
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TP-Æ-[d-Lm 6.6

C]l-̆ T-⁄dL ˘Np-L-

∞-¤s[ œ˙WÙ-̇ UÙ-

˙NÙm-Ls

Nk-Rß-L-∞u œ˙WÙ-̇ UÙ-̇ NÙm

RÙn Rk˚R

L⁄-‹-fl-Rp

œ±l-◊-Ls

$ L⁄-‹-fl-R-≠p Gk-̆ Rk-Rd œ˙WÙ-̇ UÙ-̇ NÙm-Ls C˚Qk-R]?

$ L⁄-‹-fl-Rp Aƒ-¤-L-fi-̊ PV C˚Ql-©p Gu] UÙt-\j˚R Ht-T-”j-ß-V’?

UÙfl-TÙ-”-L-∞u UW-©-Vp

L⁄-‹-fl-Rp Aƒp ˙Nod-˚L-´p UÙt-\j˚R Ht-T-”j-’-°-\’ Gufl ◊¨k-’-

˘LÙiºoLs Ap-XYÙ? CkR UÙt-\m Nk-Rß-L-∞u UÙfl-TÙ-”-L-fidœ A•l-T-

˚PVÙ°-\-’. RÙn Rk˚R´u œ˙WÙ-̇ UÙ-̇ NÙm-Ls C˚Qk’ œZk-̊ R-́ u UW©Vp

A˚Ul-̊ Tj æo-UÙ-≤d-°-u\].

ÿRp Bn-Æp ˘Uu-Pp EV-Wm Gu\ J⁄ œQj-ßu LPj-R˚X Uh”˙U Bn-

Ætœ Eh-T-”-j-ß-]Ùo. A”jR LhPj-ßp J˙W ̆ N•-́ u CWi” ̇ YflThP œQe-

L-∞u LPj-Rp Tt± Bn-‹-L˚[ SPj-ß-]Ùo. EV-Wm Gu\ œQj˚RŸm

ÈdL∞u ®\j-̊ R-Ÿm L⁄j-ßt ˘LÙi” ˘Uu-Pp SPj-ßV LXl-©] Bn-Æu

Æ[d-Ll-T-Pj˚R Et-fl-̇ SÙd-L-‹m.

TP-Æ-[d-Lj-̊ Rl ˘TÙ⁄j-R-UÙ] ÿ˚\-́ p ®Wl-◊e-Ls.

œ±l-◊-L-∞u A•l-T-̊ P-́ p TP-Æ-[d-Lm (6.7) Il TœlTÙn‹ ̆ Nn’ ÿ•‹L˚[

A±ÆVp œ±l˙Th•p G›R‹m.
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TTRR
EV-Wm ·•-V’, £Yl◊

Èd-Ls

TR Tr tR tr

TR

Tr

tR

tr

C]l-̆ T-⁄dL ˘Np-Ls

TP-Æ-[d-Lm 6.7

X
TTRR

TtRr

TRC]l-̆ T-⁄dL ˘Np-Ls

ÿRp R˚X-ÿ˚\
.........................................................

RÙn Rk˚R -RÙ-Y-We-Ls

ttrr

tr

œ±l-◊-Ls

$ ÿRp R˚X-ÿ-̊ \-́ p Nk-Rß-L-∞p ˘Y∞l-ThP Ti-◊-Ls G-̊ Y-̆ Vp-XÙm? ˘Y∞l-T-PÙR Ti-

◊-Ls G˚Y-̆ Vp-XÙm?

$ CWi-PÙ-Y’ R˚X-ÿ-̊ \-́ p RÙn-Rk-̊ Rf ̆ N•-L-∞p C⁄k’ ̇ Yfl-ThP Ti-◊-Ls LÙQl-ThPRÙ?

A˚Y G˚Y?

RÙn-Rk-˚R-´Pm ˘Y∞l-T-PÙR œQe-Ls Nk-Rß-L-∞p LÙQlT”Y’ Jq-˘YÙ⁄ œQÿm

Jufld˘LÙufl ˙NWÙ-Up —Rk-ß-W-UÙ-Ll ©¨k’ A”jR R˚X-ÿ-˚\dœ LPjRlT”°u\] Gufl

˘UuPp Æ[d--°-]Ùo. TWm-T-̊ W œQeL-∞u LPj-R-¤dœd LÙW-Q-UÙ-]’ G’ Gu\ Æ]Ù A±ÆVp

EX˚L Bh-•l T˚Pj-R-’. LÙW-¶-Ls Gufl ˘Uu-Pp £\l-©j-’d ·±V TWm-T-̊ Wd LPj-R-¤d-œd

LÙW-Q-UÙ] ·fl-Ls Eh-L-⁄-Æ-¤s[ œ˙WÙ-̇ UÙ-̇ NÙ-™-¤s[ DNA ́ ¤s[ (º Bd≥ ̊ W˙TÙ ®Îd∞d

A™-Xm) Àu-Ls RÙu Gufl ©t-LÙ-Xj-ßp LiP±kR]o. Àu Gu]˘Yuflm A’ Gq-YÙfl

˘NVpT”°-\’ Gu-flm Æ[dL ˙Yi-”-UÙ-]Ùp DNA´u ÷i¶V A˚Ul-̊ Tj ˘R¨k’ ˘LÙs[

˙Yi-”m.

ÿRp R˚X-ÿ-̊ \-́ u Ru-U-L-Wk-Rf ˙Nod˚L˛ TtRr   X  TtRr



E -̈́ -Vp ˛ X

95

DNA ´u A˚Ul◊

œYÙ-≤uøiP C˚Z

T•d-

Lh-”-Ls

A•-≤u

˚R™u

˚Nh-̇ PÙ-£u

A

T

G

C

DNA ÍXd-·-fl-L-∞u

A˚Ul-˚Td Li-”-©-

•l-T-Rt-LÙ] ÿVt-£-Ls

1868 ≠⁄k˙R A±-Æ-V-

XÙ-[o-Ls ˙Ut-̆ LÙi-P-

]o. ˙_mv YÙhNu,

©WÙu-£v °¨d Gu-T-

Yo-Ls 1953 p DNA ́ u

—⁄s H¶ Y•Y

UÙß¨˚V ˘Y∞-´h-PÙo-Ls. CkR UÙß¨ A±-Æ-Vp

EXLjßp ™Ll-̆ T-̈ V Y˙W-̇ Yt-̊ Tl ˘Tt-\-RÙp1962 Cp

AYo-Lfidœ ˙SÙTp T¨— °˚PjR-’. —⁄s Y•Y H¶

A˚Ul-©u T• DNA ÍXd-·-fldœ CWi” C˚Z-Ls

Ei”. Nod-L-̊ W-Ÿm TÙv-̇ Th-”m ˙NokR CWi” øiP

C˚Z-L-fim ˚Sh-W-_u ˙Tv-Ls  ˙NokR T•d-Lh-”-L-s

Es[ A˚Ul-̇ T Gufl œ±l-©h-P-]o.

∏˙Z RWl-Th-”s[ TPe-L-̊ [-Ÿm (6.1) RL-Yp-L-̊ [-Ÿm œ±l-

◊-L-∞u A•l-T-̊ P-́ p Tœl-TÙn‹ ̆ Nn’ DNA ÍXd-·±u

A˚Ul-̊ Tl Tt± œ±l◊ RVÙ-̈ -Ÿe-Ls.

TPm 6.1

£fl BWm-Tm ˘T¨V
NÙR˚]

˙Lm-©-¨hw Tp-L -˚Xd

LZLjßp Bn‹ UÙQ-Yo-

L[ÙL C⁄kR LÙXj-ßp YÙh-N-

‡m, °¨d-œm DNA ́ u —⁄s

Y•Y H¶ A˚Ul˚T

˘Y∞´h” EXL LY]j˚R

DojR]o. C˙R ’˚\-´p

Bn‹ SPj-ßd˘LÙi-” -

C⁄kR ˙WÙ^Ù-≠uh  lWÙe

∞]Ùp G”d-Ll-ThP œ˙WÙ

˙UÙ˙NÙ™u AZ-LÙ] Gdv˙W

•lWÙbu TPj-˚Rl TÙodL

˙SokRß]Ùp YÙhN‡dœm,

°¨d-°t-œm —⁄s Y•Y H¶

UÙß¨ Gu\ L⁄j’ °˚Pj-R’.

Gdv˙W Lßo-L-˚[l TVu-T-

”jß Y˚WkR TPe-L˙[

Gdv˙W •l-WÙ-bu TPeLs.

Ck-Rl TPe-L-∞u A•l-T-̊ P-

´p AYo-Ls ReLfi-˚PV

Æ”ß A˚\-́ p TX ˘TÙ⁄h

L˚[Ÿm TVu-T”jß

CjR˚LV J⁄ UÙß¨˚V

E⁄YÙd° ARu NÙj-ß-Vd

·˚\ Efl-ßl-T-”j-ß-]o.

˙WÙ^Ù-≠uh

lWÙe-∞u

œYÙ≤u
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TPm 6.2
®Îd-°-∞-̇ VÙ-̊ P-”-L-∞u

C˚Z-Ls

˚Sh-W_u ̇ TvTÙv-̇ Th

Àu

Nod-L˚W ÍXd-·fl
TP-Æ-[d-Lm 6.8

˚Sh-W-_u ̇ Tv-L-fim ®Îd-°-∞-̇ VÙ-̊ P-”-L-fim

DNA Cp SÙuœ Y˚L-VÙ] ˚Sh-W-_u ˙Tv-Ls C⁄d-°u-\-], A•-≤u,

˚R™u, œYÙ-≤u, ˚Nh˙PÙ-£u Gu-T-̊ Y-VÙ-œm. ˚Sh-W-_u APe-°V

LÙWj-Ru˚U E˚PV ÍXd-·-fl-L˙[ ˚Sh-W-_u ˙Tv-Ls (Nitrogen base).
DNA Cu E⁄-YÙd-Ld LÙW-¶-Ls B] ˚Sh-W-_u ˙Tv-Ls ÿd°V

£\l◊j Ru-̊ U-Ÿs[ ÍXd-·-fl-L-[Ù-œm. DNA ´p A•-≤u Gu\ ˙Tv

˚R™--‡-P-‡m œYÙ-≤u Gu\ ˙Tv ˚Nh-˙PÙ-£-≤-‡-P-‡m Uh”˙U

˙_Ù•VÙL C˚Q-Ÿm.

J⁄ • Bd≥ ˚W˙TÙv Nod-L˚W ÍXd-·-flm J⁄ TÙv-̇ Th ÍXd-·-flm

J⁄ ˚ShW-_u ˙T^˜m C˚QkR AX-°u ˘RÙPof-£˙V DNA ÍXd-

·fl. CkR AX˚L ®Îd-°-∞˙VÙ˚P” Gufl A˚Zl-To. SÙuœ Y˚L

˚ShW_u- ˙Tv-Ls C⁄l-T -RÙp DNA Cp SÙuœ Y˚L

®Îd∞˙VÙ˚P”Ls Ei”.

œ±l-◊-Ls

$ ˚Sh-W-_u ˙Tv-Ls Gu-\Ùp Gu]?

DNA Cp LÙQl-T-”m ˚Sh-W-_u ˙TvLs

G˚Y?

$ ˚Sh-W -_u ˙Tv-Ls  ˙_Ù•-VÙL

C˚QYßp LÙh-”m £\l-◊j -Ru˚U VÙ’?

$ ®Îd-∞-̇ VÙ-̊ P-•u LÙW-¶-Ls G˚Y?

®Îd-∞-̇ VÙ-̊ P-•u TP-Æ-[d-Lj-̊ Rl TÙoj-æo-Ls

Ap-XYÙ? ˙U˙X LXk-’-̊ W-VÙ-•V RL-Yp-L-∞u

A•l-T-˚P-´p CRu CWi-PÙ-Y’ C˚Z˚V

®Wl◊-≈o-L[Ù?
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DNA ˙S¨˚PVÙL

◊WR E⁄YÙdLj

ßp Teœ˘Tfl

Yßp˚X.  DNA
Cu ˘Nnß˚V

Htfld˘L ÙiP

RNA (˚W˙TÙ

®Îd∞d A™Xm)

Gu\ ÍXd·fl

˚ W ˙ T Ù ˙ N Ù m

L˚[ A˚Pk’

◊WR E⁄YÙdLj

˚Rd Lh”lT”j

’°\’. DNA ´u

˘ N n ß ˚ V d

˘LÙi” ˘Np

YRÙp CkR RNA
˘UNu_o RNA
ApX’ mRNA
Gufl A˚ZdLl

T”°\’.

DNA

mRNA Eh-L-⁄-Æ-≠-⁄k’

˘Y∞-̇ V-fl-°-\’

mRNA  ˚W˙TÙ-˙NÙ˚U

A˚P-°-\’

DNA ́ ≠-⁄k’   RNA E⁄-

YÙ-°-\’

Tp-˙Yfl Y˚L A™˙]Ù

A™XeLs ˚W˙TÙ-˙NÙ˚U

A˚P-°u-\]

mRNA ´u œ±l-©u T•

A™˙]Ù A™-Xe-Ls

C˚Qk’ ◊W-R -Í-Xd-

·flLs E⁄-YÙ-°-u\].

TP-Æ-[d-Lm 6.9 Àu-L∞u ˘NVp-TÙ”

Àu-Ls ̆ NVp-T-”-Y’ Gq-YÙfl?

Y[o-£˚RUÙt-\f ˘NVp-L-̊ [d Lh-”l-T-”j-’-Y-’m Ti-◊-L-∞u £\l©Vp◊

Lfidœd LÙW-Q-UÙ-]-’-UÙ] DNA Cu œ±l-©hP Tœ-ß-Ls Àu-Ls Gufl

◊¨k’˘LÙi-ºo-Ls Ap-X-YÙ? Àu-Ls Gq-YÙfl ˘NVpT”°u\]?

TP-Æ-[d-Lj˚R (6.9) Et-fl-˙SÙd-L-‹m. œ±l-◊-L-∞u A•l-T-˚P-´p

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

œ±l-◊-Ls

$ ◊WR E⁄-YÙd-Lj-ßt-LÙ] ˘Nnß mRNA Ætœ Ge-°-⁄k’ °˚Pd-°-\’?

$ ◊WR E⁄-YÙd-Lj-ßp mRNA Cu Te-̆ Lu]?

$ ◊WR E⁄-YÙd-Lm Geœ ˚Yj’ S˚P-̆ T-fl-°-\’?

$ ◊W-R E⁄-YÙd-Ld LÙW-¶-Ls G˚Y?

mRNA Ap-XÙ-Up ˙Yfl Y˚L-VÙ] RNA dL-fim ˘Np-L-∞p LÙQl-T-”-°u-\-]. A™˙]Ù A™-Xe-

L˚[ ˚W˙TÙ-̇ NÙ-™tœ ˘LÙi” ˘Np-°u\ tRNA (transfer RNA) Lfim ˚W˙TÙ-̇ NÙ-™u Tœ-ß-VÙLd

LÙQl-T-”-°u\ rRNA (ribosomal RNA) Lfim Es-[-]. -C-Yt-±u J⁄e-°-̊ QkR ˘NVp-TÙh-•u TX-

]Ù-L A™˙]Ù A™-Xe-Ls C˚Qk’ ◊WR ÍXd-·fl E⁄-YÙ-°-\’.

˘Nnß ˘LÙi”
˘NpTYo
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®˚X 1 ®˚X 2 ®˚X 3

TPm 6.3

Ah-P-Y˚Q 6.2

C˚Z-L-∞u

Gi¶d˚L

Nod-L-˚W-´u

Ru˚U

˚Sh-W-_u

˙Tv-Ls

DNA

RNA

DNA Il ̇ TÙX˙Y RNA Ÿm ®Îd-°-∞-̇ VÙ-̊ P-”-L[Ùp E⁄-YÙd-Ll-Th-•-⁄d°\’.

B]Ùp ˘T⁄m-TÙ-XÙ] RNA L∞-¤m  J⁄ C˚Z Uh-”˙U Ei-”. ˙U¤m

˚R™u Gu\ ˚Sh-W-_u ˙T^˜dœl TßXÙL ŸWÙ£p Gu\ ˚ShW_u ˙Tv

LÙQlT”°\’. RNA ´p LÙQl-T-”m Nod-L˚W ˚W˙TÙv Bœm. ∏˙Z RWl-

Th-”s[ Ah-P-Y-̊ Q-̊ Vl (6.2) ˘TÙ⁄j-R-UÙL ®Wl-◊e-Ls.

œ˙WÙ-̇ UÙ-̇ NÙ-™u CPUÙt-\m˛ UÙfl-TÙ-•u

E˚\-Æ-Pm

œu-\p©¨-Æu (Meiosis) ÿRp-®-˚X-´p œ˙WÙ-˙UÙ-˙NÙm-Ls ˙_Ù• ˙NW-‹m

œ˙WÙ-˙UÙ-˙NÙ-™u Tœ-ß-Ls Ju-fld-˘LÙufl CPm UÙ\-‹m ˘Nn-°u-\-].

Cf˘NVpTÙ-̇ P œ˙WÙ-̇ UÙ-̇ NÙ-™u CP-UÙt-\m (Crossing over). ARu-T-X-]ÙL

J⁄ DNA Cu J⁄-T-œß CPm-UÙ± ˙Y˘\Ù⁄ DNA Cu TÙLUÙL UÙfl°\’. C’

ÀuL∞u J›eL˚Ul-©p ˙Yfl-TÙh˚P HtT”j’°-\ -’. CkR

œ˙WÙ˙UÙ˙NÙmLs A”jR R˚X-ÿ-̊ \f Nk-Rß-L-fidœd °˚Pd-œm ˙TÙ’ ◊ßV

Ti-◊-Ls ˘Y∞l-T-”-Y-Rt-œd LÙW-Q-UÙ-°-\-’.

∏˙Z RWl-Th-”s[ TPj-̊ Rd ( 6.3) œ±l-◊-L-∞u A•l-T-̊ P-́ p Tœl-TÙn‹

˘Nn’ ÿ•-‹-L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m.
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TP-Æ-[d-Lm 6.10

œ±l-◊-Ls

$ œ˙WÙ-̇ UÙ-̇ NÙm-L-∞u CP-UÙt-\m Gu-\Ùp Gu]?

$ CP-UÙt-\m Gq-YÙfl UÙfl-TÙ-”-L-fid-œd LÙW-Q-UÙ-°-\’?

æºo UÙt-\-ÿm UÙfl-TÙ-”-L-fim

J⁄ E -̈́ -]j-ßu UW-©-Vp A˚Ul-©p ßºo Gufl Ht-T-”m UÙt-\e-Lfim

A”jR R˚X-ÿ-̊ \d-œd LPj-Rl-T-”m UÙt-\e-L-fi˙U ßºo UÙt-\m (Mutation).
DNA Cu CWh-•l-T-̊ P-R-≠p Ht-T-”m œ˚\-TÙ-”-Ls, £X œ±l-©hP ˙Yßl-

˘TÙ-⁄h-Ls, Lßo-≈f-—-Ls ˙TÙu\ TX- LÙW-Qe-L-[Ù-¤m ßºo-UÙt-\e-Ls Ht-T-

P-XÙm. £X ßºo-UÙt-\eLs æ˚U˚V Ht-T-”j-ß-]Ù-¤m ̇ Yfl-£X ®˚X˙Tt±tœ

ER-‹-°-u\]. ßºo UÙt-\e-Ls Ti-©u UÙfl--TÙh-•t-œd LÙW-Q-UÙ-°u-\-]. £X

ßºo-UÙt-\e-L-∞u Æ˚[‹ EP-]-•-VÙL ˘Y∞l-T-”m ˙TÙ’ ˙Yfl-£X R˚X-

ÿ-̊ \-Ls LPk’ ̆ Y∞l-T-”m.- L-̈ -Ul T -̈QÙ-Uj-ßp ßºo-UÙt\eLfidœ AßL

ÿd-°-Vj-’-Y-ÿi”.

œZk˚R BQÙ ˘TiQÙ?

œZk˚R BQÙ ˘TiQÙ Gufl Efl-ßl-T-”j-’-Y-ßp Es[ UW-©-Vp WL-£-Vm

Gu]?

TP-Æ-[d-Lm (6.10) I Et-fl-̇ SÙd-L-‹m. œ±l-◊-L-∞u A•l-T-̊ P-́ p LXk’-̊ WVÙ•

ÿ•-‹-L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-’e-Ls.

œ±l-◊-Ls

$ ˘Ti-L-∞-¤m Bi-L-∞-¤m œ˙WÙ-˙UÙ-˙NÙm-L-∞u Gi-¶d-˚L-´p

˙YflTÙ” C⁄d-°-\RÙ?

$ ˘Ti-L-∞-¤m Bi-L-∞-¤m Es[ ˙Yfl-ThP œ˙WÙ-̇ UÙ-̇ NÙm-Ls G˚Y?

(44+XY)

(44+XX)
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EX-°u TX Tœ-ß-L-∞p YÙr-°u\ U≤-Ro-L-∞u ˙RÙ≠u ®\m ˙Yfl-Th-”d

LÙQl-T-”-Y’ GR-]Ùp?

˘UXÙ-≤u Gu\ ◊W-R -® -\™ ˙RÙ≠t-œ ®\m ˘LÙ”d-°-\ -’. Àu-L-∞u

˘NVpTÙh•¤s[ ˙Yt-fl-̊ U˙V U≤-R-̈ u ˙RÙp ®\-̇ Y-fl-TÙh-•tœd LÙ-WQm

Gufl F°dL-XÙ-Up-XYÙ?

˙RÙ≠u ®\m ̆ Yi-̊ U-VÙ LfllTÙ GuT’ C]-̇ Yt-fl-̊ U-VÙp H-tTh-P’ ApX.

C’ „ -̈V-≤u ∏˙Z YÙr-YRtLÙ] J⁄ RL-Y-̊ Ul◊ Uh-”˙U. U≤-R-̈ ˚P˙V

˙RÙu-±V C]-̇ Y-fl-TÙ”Ls Gu-T’ Ti-TÙh•-]Ùp Uh-”-̇ U Ht-Th-P’ Bœm.

UÙ\Ù-L, E -̈́ -V-≠u T• U≤-Ro-Ls Gp-̇ XÙ-⁄m Ko C]˙U. A˚R Eh-̆ LÙs-[-

‹m C]-̇ Y-fl-TÙ-•u± GpXÙ U≤-Ro-L-̊ [Ÿm NUm Gufl LÙi-T-RtLÙ] E[

EQo˚YŸm A˚P-Ÿm ˘TÙ›’ Uh”˙U UW-©-Vp LpÆ TV-‡-˚P-V-RÙL

A˚UŸm.

˘Ti-œ-Zk-̊ R-̇ VÙ, Bi-œ-Zk-̊ R˙VÙ E⁄-YÙ-Y-Rt-LÙ] YÙnl◊ Gq-Y-[‹?

LXk-’-̊ W-VÙ-”e-Ls. œZk˚R BQÙ, ˘TiQÙ Gufl æo-UÙ-≤l-T’ Rk-̊ R-́ u

XY œ˙WÙ-̇ UÙ-̇ NÙm-Ls Bœm. XX TÙp C] œ˙WÙ-̇ UÙ-̇ NÙm-Ls Es[ œZk˚R

˘Tiœ-Zk-̊ R-VÙ-L-‹m XY TÙp C] œ˙WÙm-̇ UÙ-̇ NÙm-Ls Es[ œZk˚R Bi

œZk-̊ RVÙL-‹m C⁄d-œm.

˘Ti œZk-̊ R-L˚[ Uh-”m ©W-N-Æd-°u\  RÙn-UÙ-̊ Wd œ˚\-·-fl-Y’ A±ÆVp

ÿ˚\l-T• N -̈VÙ-œUÙ? Ee-Ls ·t˚\ A±ÆVp ÿ˚\lT• Efl-ßl-T-”j-’eLs.

®\-̇ Y-fl-TÙh-•t-œl ©u-]Ùp
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$ TWm-T-̊ W-Ÿm UÙfl-TÙ”m ˙Nok-R’ RÙu R≤-U-≤-R-≤u EPp £\l-©-Vp-◊-

Ls Gufl G”j-’d-LÙh-”-°-\Ùo-Ls.

$ UW-©-Vp Gu-\Ùp Gu] Gufl Y˚W-V-fld-°-\Ùo-Ls.

$ UW-©-V-¤dœ A•j-R-[m A˚Uj-R-ßp ° -̈Lo ˘Uu-P-≠u Su-̆ LÙ˚P˚V

Æ[d-œ-°-\Ùo-Ls.

$ C]d-L-Xl◊ Bn-‹-L˚[ TWm-T˚W œQeL-∞u LPj-R-˚X Æ[d-œ-

YRtœl TVu-T-”j-’-°-\Ùo-Ls.

$ À˚]-Ÿm Aƒ-̊ X-Ÿm ˙Yfl-T-”jß Æ[d-œ-°-\Ùo-Ls.

$ DNA ´u ÷h-T-UÙ] A˚Ul˚T Æ[d-œ-°-\Ùo-Ls.

$ DNA ,RNA C˚Y-L˚[ Jl-¿” ˘Nn’ Jt-fl˚U ˙Yt-fl-̊ U-L˚[ Ah-P-

Y-̊ Ql-T-”j-’-°-\Ùo-Ls.

$ E -̈́ -]e-L-∞p UÙfl-TÙ-”-Ls Ht-T-”-Y-Rt-LÙ] LÙW-Qe-L-̊ [l ©¨j-R-±k’

Æ[d-œ-°-\Ùo-Ls.

$ U≤-R-≤p TÙ≠-]m æo-UÙ-≤jRp Gq-YÙfl  S˚P-˘T-fl-°-\’ G]

TPÆ[dLUÙLj RW CV-¤-°-\’

$ U≤-R-̈ p ˙Yfl-TÙ-”-Ls Ht-T-”-Y’ Ti-TÙh•-]Ùp Uh-”˙U Gu-flm UW-©-

Vp ÿ˚\lT• GpXÙ U≤-R-⁄m J˙W C]m Gu-flm ©¨j-R-±-°-\Ùo-Ls.

1. Bo. Gu. H ´p LÙQl-T-PÙR ˚Sh-W-_u ˙Tv?

a) A•-≤u

b) ˚R™u

c) ŸWÙ-£p

d) ˚Nh-̇ PÙ-£u

2. ◊WR E⁄YÙdLjßu ˘NVp-®-˚X-L˚[ Y¨-˚Nl-T-”jß J›-œ-T-P-UÙ-Lj

R⁄L.

$ A¡˙]Ù A™-Xe-L˚[ C˚Qd-°-\’.

$ mRNA ˚W˙TÙ-̇ NÙ˚U A˚P-°-\’.

$ mRNA  E⁄-YÙ-°-\’

$ A™˙]Ù A™-Xe-L˚[ ˚W˙TÙ-̇ NÙ-™p ˘LÙi” ˙Nod-°-\-’.
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Ug-Ns Æ˚R-Ÿs[ ˘N•Tf-̊ N-Æ-̊ R-Ÿs[ ˘N• X

Tf˚N Æ˚R-Ÿs[ ˘N•

3. ∏˙Z RWlTh”s[ C]dLXl◊ BnÆ˚] Etfl˙SÙdLp.

a) CkR C]d-L-Xl◊ Bn-Æ-̊ ]d œ±-¬-”-Ls TVu-T-”jß TP-Æ-[d-L-UÙLj

R⁄L

b) CRu CWi-PÙm R˚X-ÿ-̊ \-̊ Vl TP-Æ-[d-LUÙLj R⁄L

$ UW-©-V-≠u Y[of-£dœ Su-˘LÙ˚P A∞jR A±-Æ-Vp A±-Oo-L-∞u

RLYpL˚[ Eh-T-”jß ˘RÙœl◊ RVÙ-̈ -Ÿe-Ls.

$ —t-fll-◊-\e-L-∞-≠-⁄k’ °˚Pd-œm ˘TÙ⁄h-L-̊ [l TVu-T-”jß DNA, RNA
B°-V-Yt-±u UÙß-̈ -L˚[ E⁄-YÙd° A±-Æ-Vp LiLÙh£-́ p ˚Yd-L-‹m.



—LÙ-RÙW Uu-\m Ht-TÙ” ˘NnR L⁄j-R-We-Lj-ßp U⁄j-’-Y-¨u E˚W-˚Vd

˙LhP˘TÙ›’ N_˜Ætœ Ht-ThP Nk-̇ R-Lj˚Rd LY-≤j-æo-L-[p-XYÙ?

Cu-—-≠u Et-Tj-ßdœd LÙW-Q-UÙ] ÀuL˚[ ˙Yfl-©-̈ j’ G”d-L‹m AYt-̊ \l

TÙd-º-̈ -VÙd-L-fiPu C˚QdL‹m ÿ•k-RÙp C˚Rf ˘NnV ÿ•-Ÿ-Up-XYÙ?

Àu-L˚[ Æ⁄l-Tj-ßtœ Ht-\-YÙfl ˚LVÙ-fim ÆRj-ßp Cufl A±-Æ-Vp

Y[of£- A-̊ Pk-’s-[-’. ∏˙Z RWl-Th-”s[ œ±l˚T YÙ£d-L-‹m.

TÙd-º-¨-VÙd-L[Ù?

L˚QV—Wl© Ap-XYÙ

Cu—≠u Et-Tjß

˘Nn-°-\’?

Cufl ø -̈Ø‹ ˙SÙnd-œl

TVuT”jRl-T-”m Cu-—-≠u

ÿd°VUÙL TÙd-º-̈ VÙÆ≠-⁄k’

Et-Tjß ˘NnVlT-”-°-\’.
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T´o
Et-Tj-ßj-ß-\u ˙SÙn-

R”lTÙt\p
BŸh-LÙ-Xm

A ·”-Rp œ˚\‹œ˚\‹

B      ·”-Rp   œ˚\‹ ·”-Rp

Ah-P-Y˚Q 7.1

UW-©-Vp A±-Æ-V-≠u Y[of£

Ët-\Ùi-”-L-fidœ ÿu-]˙W U≤-Ro ÷i-‘-́ o-L-̊ [l TX ˙R˚Y-L-fidœm

TVu-T-”j-ß-́ -⁄k-R]o. °.ÿ. 4000 Cp Dvh Gu\ Èg˚N

C]j-ßp Es[ E -̈́ -]e-L˚[ ˘WÙh• ˙TÙu\ EQ-‹l

˘TÙ⁄h-Ls  RVÙ-̈ d-Ll-T-Vu-T-”j-ß-]o. Nod-L-̊ W˚V BpL-

aÙ-XÙd° UÙt-fl-Y-Rtœ Èg-̊ N-L-fid-œm, TÙdº¨VÙdL-fid-

œm Es[ ß\˚] Bl-T-ÿm, ˙LdœLfim RVÙ¨dœm

˙TÙ’ SÙÿm TVu-T-”j-’-°-̇ \Ùm. LXl-©-]l T´o-L-̊ [-

Ÿm, Lu-fl-LÙ-≠-L-˚[-Ÿm  Et-Tjß ˘Nn’ Aßp £\k-R-

Yt˚\ Uh-”m ˙Rok’ G”j’ Y[od-œm ÿ˚\˚V

TWmT˚WVÙL˙Y ÆY-NÙ-́ -Ls ˙Ut-̆ LÙi-” Y⁄°-\Ùo-Ls.

CjR˚LV ˘NVp-ÿ-˚\-L-˚[l TWm-T˚W CVt˚L E´o

˘RÙØp÷h-T-UÙ-Ld L⁄-R-XÙm. B]Ùp UW-©-Vp Ti-◊-L-∞p UÙt-\j˚R

HtT”jß Æ⁄m-Tj-RdL Ti-◊-L˚[ E˚PV E -̈́ -]e-L˚[ Et-Tjß ̆ NnY’

S≈] E´o-̆ RÙ-Øp-÷h-Tm Bœm-.

∏˙Z RWl-Th-”s[ Ah-P-Y-̊ Q˚V (7.1) œ±l-◊-L-∞u A•l-T-̊ P-́ p Tœl-TÙn‹

˘Nn’ ÿ•-‹-L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m.

$ T´o A ´¤s[ Æ⁄m-Tj-RdL Ti-◊-Ls G˚Y?

$ T´o B ´¤s[ Æ⁄m-Tj-RdL Ti-◊-Ls G˚Y?

$ T´o A  ́ ≠-⁄k’ ̇ SÙn R”l-TÙt-\p Gu\ Ti-©t-œd LÙW-Q-UÙ] À˚]l

T´o B ´‡s ˘N¤jß E⁄-YÙd-œm ◊ßV T -́⁄dœ Gu] Ti-◊-Ls Gp-XÙm

°˚Pd-œm?

$

Æ⁄m-Tj-RdL Y˚L´p UW-©-Vp A˚Ul-©p UÙt-\m Ht-T-”jß E -̈́ -]e-L-∞u

Ti-◊-L-˚[d Lh-”l-T-”j-’m ˘RÙØp÷h-Tm UW◊l ˘TÙ±´Vp (Genetic
Engineering) G]lT”m.
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Cu-—-≠u Et-Tjß ̆ Nn-Ÿm ß\-‡s[ TÙd-º-̈ -VÙd-L˚[ UW-©-Vp ̆ RÙØp-÷hTm

YÙ´-XÙL E⁄-YÙd-œm ®˚X-Ls TP-Æ-[d-L-UÙL (7.1). ˘LÙ”d-Ll-Th-”s-[˚R

Etfl˙SÙd° œ±l-◊-L-∞u  A•l-T-˚P-´p Tœl-TÙn‹ ˘Nn’ ÿ•-‹-L˚[

A±ÆVp œ±l-̇ Th-•p G›-R-‹m.

œ±l-◊-Ls

$ Cu-—-≠u Et-Tjß ˘Nn-Ÿm ß\-‡-˚PV TÙd-º-¨-VÙ E⁄-YÙd-Ll-ThP’

GqYÙfl?

$ Cu-—-≠u Et-Tjß ˘Nn-Ÿm ß\-‡-̊ PV TÙd-º-̈ -VÙ-Æp UW-©-Vp A˚Ul-

©p Gu] UÙfl-Rp Ht-Th-P’?

$ CkR TÙd-º-̈ -VÙÆu A”jR R˚X-ÿ-̊ \-L-fidœ Cu-—-≠u Et-Tj-ßjß\u

Ht-T-”UÙ? GR-]Ùp?

TÙd-º-̈ -VÙ-Æu •. Gu. HU≤-R-≤u •. Gu. H

Cu-—-≠u Et-Tj-ß˚V

Lh”lT”j-’m Àu CPUÙt\m

˘NnVlT”°\’.

TÙd-º-¨-VÙ-Æu • Gu.H

(©[Ùv-™h) ˙Yfl-T-”jß

G”dLlT”°\’.

TÙd-º-̈ VÙ ̆ NVp-

ß\]t\ Cu—≠˚]

EtTjß ̆ Nn-°-\’.

C˚Qd-Ll-T-”-°-\’

TÙd-º-¨-VÙ-Æu ˘Np≠p

•.Gu.H. ̊ YdLl T”°\’.

TÙd-º-̈ -VÙd-Ls ˘T⁄-œ-Y-

Rt-LÙ] ̆ TÙ⁄j-R-UÙ] „r-

® -˚X-Ls A∞d-LlT

”°\’.

TP-Æ-[d-Lm 7.1

CYt-±-≠-⁄k’ ̆ NVp-ß-\-‡-P˚V Cu-—-≠u Et-Tjß

˘Nn-Vl-T-”-°-\’.
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•.Gu.-H. Bn-Æu YÙ -́XÙLl TX

Y⁄-Pe-L-fidœ ÿu◊ LÙQÙ-Up-

˙TÙ] œZk˚R ß⁄m-Td °˚Pj-R-’.

E´o ˘RÙØp÷h-Tj-ßu YÙnl-◊-Ls

™L-˙Y-L-UÙL Y[ok’ Y⁄m Ju-fl-

RÙu E´o˘RÙØp-÷h-Tm (Bio
technology). CRt-œl ©u-]Ùp ’˚Q-

VÙL C⁄l-T’ UW◊l ̆ TÙ±´Vp Gu\

˘RÙØp-÷hTUÙœm. UW-©-Vp ˘TÙ⁄h-

L-̊ [j ˙R˚Yd-̇ Lt-\-YÙfl ˚LVÙ-fi-

Y-’-Pu E -̈́ -]e-L˚[ Æ⁄l-Tj-ßtœ

Ht-\-YÙfl E⁄-YÙd-L-‹m ◊ß-V-̊ Y-L˚[

Et-Tjß ˘Nn-V-‹m ÿ•-Ÿm Gu\ ®˚X

HtTh”s-[-’. A‡-·-X-Ut\ „r-®-̊ X-

L˚[ Gß¨h” YÙ›m ß\‡-˚PV

E´¨-]e-Ls, ™L AZ-LÙ] Èd-Ls,

AßN-́ dLj-RdL ÆXeœ-Ls TVu-R-⁄m

R”l-È-£-Ls ˙TÙu-\-˚Y-L˚[ CkR

˘RÙØp÷h-Tm TVu-T”jß Et-Tjß

˘NnV Rt˙TÙ’ E´o ˘RÙØp

÷hTjßtœ CV¤m,

©¨j-R-¤m C˚Qj-R-¤m

Àu-L-̊ [l ©¨j-̆ R-”d-L-‹m C˚Qd-L-‹m ÿ•-Ÿm Gu\ Li-”-©-•l˙T ˘_≤-

•d Gu-¥-≤-V-̈ e-°u A•l-T-̊ P. CRt-LÙL ˘SÙß-L-̊ [l TVu-T-”j-’-°-\Ùo-Ls.

Àu-L-̊ [l ©¨d-Ll-T-Vu-T-”m ̆ SÙß-L˚[ ̆ Wvh¨d`u Gu˙PÙ ®Ÿd-°-∞-̇ Vv

(Restriction Endonuclease) Gu-To. C’ UW-©-Vp Lj-ß-̈ d-̇ LÙp  (Genetic scissors)
G]l-T-”-°-\’. Àu-L˚[ Ju-̇ \Ù-̆ PÙufl C˚Qd-Ll TVu-T-”j-’-Y’ ≠˙Lv

(Ligase) Gu\ ̆ SÙß Bœm. Cj-R-̊ LV ̆ SÙß-Ls UW-©-Vp T˚N (Genetic glue)
Gu-flm A±-Vl-T-”-°-\-’..

J⁄ ˘Np-≠u À˚] ˙Y˘\Ù⁄

˘Np≠t-œs ◊œjR ˘TÙ⁄j-R-

UÙ] ˘Yd-Po-L˚[ (Vectors)
TVu-T-”j-’-°-\Ùo-Ls. NÙRÙ-W-Q-

UÙ-Ll TÙd-º-̈ -VÙd-L-∞u •. Gu.

H˚Y ̆ Yd-Po-L-[Ù-Ll TVu-T-”j-

’-°-\Ùo-Ls. C˚Qd-Ll-ThP Àu-

L-̊ [-Ÿ-̊ PV •. Gu. H CXdœ

˘Np-L∞p ÷˚Z°\’. AqYÙfl

◊ßV ÀuLs CXdœ ˘Np

L∞u UW©Vp TœßVÙL

UÙfl°u\].

CkR ̆ RÙØp-÷hTjßp HtThP

Y[of£ Cufl YÙrd-˚L-´u

Tp-̇ Yfl ’˚\-L-∞p Bßd-Lm

˘N¤j-’-°-\’.

Tj-ß-̈ d-̊ Lf ˘Nn-ß-̊ Vd LY-≤j-æo-L-[p-XYÙ?

DNA Bn-Æu YØ-VÙL Bh-L-̊ [l ©¨j-R-±V ÿ•-Y’ Gq-YÙfl?-
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∏˙Z RWl-Th-”s[ RL-Yp-L-˚[l T•-Ÿe-Ls. œ±l-◊-L-∞u A•l-T-˚P-´p

LXk’˚W-VÙ• ÿ•-‹-L˚[ E⁄-YÙd° A±-Æ-Vp œ±l-̇ Th-•p G›-’e-Ls.

DNA ´¤s[ ®Îd-°-∞˙VÙ˚P-”-L-∞u J›e-L-̊ Ul◊ Jq-̆ YÙ⁄ U≤-R-≤-¤m

˙Yfl-Th-P-RÙ-œm. Cd-Li--”-©-•l-◊- RÙu DNA Bn-Æu A•l-T˚P G]l-T-”Y’.

®Îd-∞-̇ VÙ-̊ P-”-L-∞u J›e-L-̊ Ul˚T Bn‹ ̆ Nn-Ÿm ̆ RÙØp-÷h-T˙U DNA
◊˙WÙ-̊ T-≠e (DNA Profiling). Jq-̆ YÙ⁄ U≤-R-≤-¤m ÆWp A˚P-VÙ-[m ̇ Yfl-

Th-•-⁄l-T-̊ Rl ˙TÙX˙Y DNA ´u ®Îd-∞-̇ VÙ-̊ P-”-L-∞u J›e-L-̊ Ul-◊m

˙Yfl-Th” C⁄d-œm. AR-]Ùp CkRj ̆ RÙØp-÷h-Tj˚R  DNA  ©e-Lo ©¨u•e

Gu-flm A˚Zl-To.

DNA  ©e-Lo ©¨i-•e

®Îd-∞-˙VÙ-˚P-”-L-∞u J›e-L-˚Ul-©p ™L AßL Jt-fl˚U

˘S⁄e°V E\-Æ-]o-L-fid-°-̊ P˙V Gu-T-RÙp, œ”mT TWmT-̊ W-̊ Vd

Li-”-©-•d-L-‹m RÙn, -Rk-˚R-Vo VÙo Gu\ ©Wf-£-˚]-´p

Ei˚UVÙ] RÙn Rk-˚R-V-˚Wd Li-”-©-•d-L-‹m CVt-˚Lf

∫t\eLs, ˙TÙo ˙TÙu\ LÙW-Qe-L-[Ùp CZd-Ll-Th-P-Yo-L˚[ TX-

Y-⁄-Pe-L-fidœl ©u-]o Li-”-©-•d-œm ̇ TÙ’ ©¨j-R-±-V-‹m DNA
©e-Lo ©¨i•e TVu-T-”-°-\’.

1984 p AXd ˘_l¨ (Alec Jeffrey) Gu\ A±-Æ-V-XÙo SPj-ßV £X

Bn-‹-Ls DNA Bn‹ Gu\ ®Lr-Ætœ YØ-Y-œj-R-’. ˘LÙ˚X,

ß⁄h” ˙TÙu\ œt-\f ˘NVp-L-s S˚P-˘Tt\ CPe-L-∞-≠-⁄k’

°˚PjR ˙RÙ≠u Tœ-ß, ÿ•, SLm, CWj-Rm, ©\ EPp-øo-Ue-Ls

Gu-T-Yt-±¤s[ DNA Nk-˙R-Lj-ßtœ E¨V ST-¨u DNA ŸPu

Jl¿” ˘Nn-°-\Ùo-Ls. Aq-YÙfl Nk-̇ R-°d-Ll-T-”m STo Ei-̊ Ud

œt-\-YÙ-∞VÙ G] A±k’ ˘LÙs[ CRu-Í-Xm ÿ•-Ÿm.

œ±l-◊-Ls

$ DNA Bn-Æu A•l-T˚P Gu]?

$ DNA Bn-Æu YØ-VÙ-Ld œ”mT E\-‹-Ls Gq-YÙfl ©¨j-R-±-Vl-T-”-°u-\]?

$ DNA Bn-Æu YÙnl-◊-Ls G˚Y-̆ Vp-XÙm?

ÆXe-œ-L-∞-≠-⁄k’ U⁄k’

UW◊l ˘TÙ±´Vp ÿu-̊ Yd-œm ©t-LÙX YÙd-œ-fl-ß-L-∞p Jufl U⁄k’ R⁄m

ÆXe-°-]e-Ls (Pharm animals).

U⁄k’ Et-Tjß Bn-‹-Ls, Bn-Y-Lj-ßu —Yo-L-fidœ Al-TÙp Cl-T-WkR E´o

EX-Lj-ßt-œl TW-Æ-V-RÙp HtThP Æ˚[YÙœm.

AXd ˘_l¨
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Àu-L˚[l ©¨j-’ A±k-RÙp UW©-

Vp ˙SÙn-L˚[d Lh-”l-T-”j-R-XÙm.

B]Ùp Gq-YÙfl ©¨j-R-±-Y’?

U≤-R-‡dœj ˙R˚Y-VÙ] Cu-—-≠-̊ ]Ÿm Y[of£

aÙo-˙UÙu-L -˚[-Ÿm Et-Tjß ˘Nn-Y-Rtœd

LÙWQUÙ] Àu-L-̊ [l ©¨j-R-±k’ AYt-̊ \l T—,

Tu-±, ÿR-≠V E -̈́ -]e-L-∞p ̆ N¤j-ß-Ÿm AYt˚\

U⁄k’ R⁄m ÆXe-œ-L-[ÙL UÙt-fl-°-\Ùo-Ls.

ÿu-LÙ -Xe-L -∞p TÙd-º -¨ -VÙ˚Y Uh-”˙U

CjR˚LV Bn-‹d-LÙ-Ll TVu-T-”j-ß-]Ùo-L-s.

B]Ùp TÙd--º-̈ --VÙ˚Y Y[ol-T’ G∞-RÙ] ̆ NVp

Ap-X. Bn-Y-Lj-ßp AYt˚\ ™œkR

LY]j’Pu TÙ’-LÙdL ˙Yi-”m. ÆXeœ-L˚[

Y[ol-T’ G∞-RÙ -]-’. AYt-±u CWj-Rj-

ß≠⁄k˙RÙ, TÙ≠-≠-⁄k˙RÙ U⁄k-’-Ls ˙Yfl-

T”jß G”dL CV¤m.

U⁄k’ Et-Tj-ß, £°f˚N, ˙SÙn ®o-Q-́ j-Rp Gu\

’˚\-L-∞p UW◊l ˘TÙ±´Vp YÙ´XÙLl ˘Tt\

ÿu˙]t\e-L-˚[l Tt-±V AßL RLYpL˚[j

ßWh• J⁄ A±-Æ-Vp Tßl◊ RVÙ¨dL.

RÙWÙ-Æu CkR Nk-̇ R-Lj-̊ Rl Tt-±V Ee-L-∞u L⁄j’

Gu]?

∏˙Z RWl-Th-”s[ L⁄j-’d œ±l-◊-L-∞u A•l-T-̊ P´p

Tœl-TÙn‹ ̆ Nn’ ÿ•-‹-L˚[ A±-Æ-Vp œ±l-̇ Th•p

G›-R-‹m.
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TPm 7.1

U≤R À˙]Ùm

˘NVpßhPjßu

ÿjß˚W

À˙]Ùm WL-£-Ve-L-̊ [j ˙R•

J⁄ E -̈́ -]j-ßp APe°Ÿs[ ˘UÙjR UW-©-Vp ˘TÙ⁄h-L˚[

ARu À˙]Ùm Gufl ·fl-Yo. U≤-R-≤p 46 œ˙WÙ-̇ UÙ-̇ NÙm-L∞p

LÙQl-T-”-°u-\ H\jRÙZ ÿl-T-RÙ-́ -Wm Àu-Ls EhThP˙R U≤R-

À˙]Ùm.

CkR Àu-L-∞p ˘T⁄m-TÙ-XÙ-]˚Y ˘NVp-T-PÙ-R-˚Y-VÙ-œm.

CYt˚\ _ed Àu-Ls (Junk genes) Gufl ·fl-Yo. A±-Æ-Vp

˘T⁄m ÿu-̇ ]t-\m A˚PkR ˙TÙ’m UW-©-Vp ˙SÙn-L-̊ [d

Lh-”l-T-”jR CV-X-Æp-̊ X. Jq-̆ YÙ⁄ £\l-©-Vp-◊d-œm LÙW-Q-

UÙ] Àu-L-̊ [-Ÿm AYt-±u C⁄l-©-Pj-̊ R-Ÿm N -̈VÙ-Ld Li-P-

±V ÿ•-VÙ-R˙R CRu LÙW-Qm. CRt-LÙ] ÿVt-£˙V 1990 Cp

˘RÙPe-Ll-ThP U≤R À˙]Ùm ˘NVp-ßh-Pm (Human Genome
Project) Gu\ ÿVt-£dœ BWm-T-UÙL A˚Uk-R-’. EX-Ljßu TX

Tœ-ß-L-∞-¤ÿ-s[ ˘Yq˙Yfl Bn-Y-Le-L-∞p 2003 Y˚W øi”

®u\ Bn-‹-L-∞u TX-]ÙL U≤-R- À˙]Ù™u WL-£-Ve-Ls Li”-

©-•dL ÿ•k-R-’. J⁄ œ±l-©hP Ti©tœd LÙW-Q-UÙ] À≤u

C⁄l-©-Pm DNA ´p Ge-°-⁄d-°-\’ Gufl ’p-≠-V-UÙ-Ld

LiP±Ÿm ˘RÙØp-÷h-T-UÙ] Àu ˙Ul-©e (Gene mapping)
CRtœ ER-Æ-V’.

˙SÙn-L-fid-œm œ˚\-TÙ-”-L-fid-œm LÙW-Q-UÙ] Àu-L˚[ ALt± ARt-œl

Tß-XÙL œ˚\TÙ•pXÙR Àu-L˚[ C˚QdL ÿ•k-RÙ˙XÙ! UW◊l ˘TÙ±´Vp

ÍXm C˚Rf NÙßd-L-XÙm Gufl øe-Ls ◊¨k’ ˘LÙi-ºo-Ls Ap-X-YÙ? Cq-

YÙfl À˙]Ù™≠⁄k’ ˙SÙn-L-fid-œd LÙW-Q-UÙ] Àu-L˚[ ALt±l Tß-XÙL

˘NVpß\u ™œkR Àu-L˚[ C˚Qj’ UW-©-Vp ˙SÙnL∞≠-⁄k’ TÙ’-

LÙl◊l ̆ T\-XÙm. CkR £°f˚N ÿ˚\ "Àu £°f˚N' (Gene therapy) G]lT”m.

œ±l-◊-Ls

$ U≤R À˙]Ùm ˘NVp-ßh-Pj-ßu ˙Uu˚U Gu]?

$ Àu ˙Ul-©e Gu\ ˘NV-≠u TVu VÙ’?

$ Àu £°f-̊ N-́ u ˙R˚Y Gu]?

RWl-Th-”s[ TP-Æ-[d-Lj˚R (7.2). Et-fl-̇ SÙd° UW◊l ˘TÙ±´V≠u YÙnl◊-L-

˚[l Tt-±V L⁄j-’d œ±l◊ RVÙ-̈ -Ÿe-Ls. Aß-Lj RL-Yp-L˚[ C˚Qj’ TP-

Æ-[d-Lj˚R Æ -̈YÙd-œe-Ls.
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E´o BŸ-Re-Ls J⁄ ◊ßV NYÙp

UW-©-Vp UÙt-\j˚R Ht-T -”jß E⁄-YÙd-œm

TVeLWUÙ] ˙SÙV-‘d-L -˚[-Ÿm E´o-˘RÙ -Øp-

÷hTj˚Rl TVu-T-”jß ˘T⁄-Lf ˘NnR ˙SÙV-‘d-

L˚[-Ÿm Gß-¨-L -∞u ¡’ TVu-T-”j-’m ˙TÙo

ÿ˚\˙V E´o Ÿj-Rm. C’ U≤R C]j-ßu ®˚X-

®t©tœ BTj˚R Æ˚[-Æd-œm.

UW-©-Vp UÙt-\m E¨˚U  ¡\p

UW-©-Vp UÙt-\m E -̈́ -]e-L-fi-̊ PV

—Rk-ß-Wj-ßu ¡RÙ] Bd-°-W-™l◊

Gu-flm C’ J⁄ E¨˚U ¡\p Gu-

flm £X CVd-Le-Ls YÙRÙ-”-°u-\-].

SÙh-” C]e-L-fidœ BTj’
UW-©-Vp UÙt-\m Ht-T-”jß E⁄-YÙd-°V T´o SÙh-”

C]eLfidœ BTj˚R Ht-T-”j-’-˘Uu-flm U≤-R-≤p

—LÙRÙ-Wl ©Wf-£-˚]-L˚[ Ht-T-”j-’-˘Uu-flm ÆUo-N-]m

EV⁄-°-u\-’.

UW-©-Vp ˘RÙØp÷h-Tj-ßu  Gi-Qt\ YÙnl-◊-L-∞p £X-Yt˚\ SÙm

A±ÿLUÙ˙]Ùm. Cufl ™œkR —fl—fllTÙL CVe° Y⁄m Bn‹j’˚\L∞p

Ju\Ù° Cj-’˚\ ß]k-˙RÙ-flm ◊ßV Li-”-©-•l-◊-L-∞u YÙ´-XÙL Y[ok’

˘LÙi-•-⁄d-°-\-’. B]Ù-¤m ˙Yfl GkR ˘RÙØp÷h-T-j˚RŸm ˙TÙufl UW©Vp

˘RÙØp÷hTÿm æV ̆ NVp-L-fid-LÙLl TVu-T-”j-Rl-T-”-°-\-’. ∏˙Z RWl-Th-”s[

˘Nn-ßd LRm-Tj˚R Et-fl-̇ SÙd-œ-eLs.

˙SÙn R”l-TÙt-\p

Es-[’m AßL

Æ˚[f-N-̊ Xj R⁄-Y-’-

UÙ] C]e-Ls

CVt-˚L˚V Æ`-UÙd-

œm ˘TÙ⁄h-L˚[ S”-

®˚X A˚P-Vf ˘Nn-Rp

U⁄k’ Et-Tjß ˘NnŸm

ÆXe-œ-L -fim RÙY-We-

Lfim

-UW©-Vp ˙SÙn-Lfidœj

æo‹

Fh-PfNj’ œ˚\-

TÙh-•tœj æo-‹ R⁄m

T´o Y˚L-Ls.

TP-Æ-[d-Lm 7.2
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U≤-R-ÿu-˙]t-\j-ßt-œ YØYœdœm ˘RÙØp ÷h-Te-L-˚[j æV-Y-Ø-L-∞p

TVuT-”j-’-Y’ N -̈RÙ]Ù?

Cj-R-̊ LV YÙnl-◊-Ls ®˚X-®t-œm

˘TÙ›’ UW◊l ˘TÙ±´V˚X Et-NÙ-

Ll-T-”j-R-XÙUÙ?

Ck-Rd L⁄j-̊ Rl Tt-±V J⁄ ÆYÙ-

Rj˚R Yœl-T-̊ \-́ p Ht-TÙ” ˘Nn-

Ÿe-Ls.

U≤-R -≤u £k-R -˚]j ß\-≤u

Æ˚[-‹-RÙu A±-Æ-V-¤-m, ˘RÙØp-

÷h-T-ÿm. U≤-R-≤u Su-̊ Ud-LÙ-Ll

TVu-T-”j-Rl-T-”m ̆ TÙ›’ Uh-”˙U CkRf £k-R-̊ ]j-ß-\-‡dœ øß °˚Pj-RRÙL

A˚U-Ÿm. U≤-Ru Gßo-̆ LÙs-fim NYÙp-L-̊ [f NUÙ-∞d-œm J⁄ æo‹ Gu\

®˚X-´p GkR J⁄ A±-Æ-V-˚X-Ÿm ˘RÙØp-÷h-Tj-˚R-Ÿm SÙm TVu-T-”jR

˙Yi”m.

$ UW◊l ˘TÙ±´V≠p Æ⁄m-Tj-RdL Ti-◊-L˚[ C˚Qj’ E -̈́ -]e-L˚[

Et-Tjß ˘Nn-V-ÿ-•-Ÿm Gufl NÙu-fl-L˚[ Rk’ ˘Y∞-́ ”-°-\Ùo-Ls.

$ UW◊l ˘TÙ±´Vp YÙrd-̊ L-́ u TX ®˚X-L-∞p Bßd-Lm ˘N¤j-’-Y’

Gq-YÙfl Gufl Tœl-TÙn‹ ˘Nn’ ˘Y∞-́ -”-°-\Ùo-Ls.

$ •.Gu.H ÆWp A˚P-VÙ[ Bn‹ Gu] Gu-flm ARu TVu Gu] Gu-

T-̊ R-Ÿm G”j-’d-LÙh-”-L-fi-Pu Æ[d-œ-°-\Ùo-Ls.

$ U⁄k’ R⁄m ÆXe-œ-Ls Gu\ UW◊l ˘TÙ±´V≠u YÙnl˚T G”j-’d-

LÙh-”-L-fi-Pu Æ[d-œ-°-\Ùo-Ls.

$ À˙]Ùm Gu-T˚R Y˚W-V-fld-°-\Ùo-Ls.

$ U≤R À˙]Ùm ̆ NVp ßh-P-ÿm Àu-UÙl-©e-œm U≤-R-≤u ®˚X-®t-©tœ

Gq-YÙfl TVu-T-”-°-\’ Gufl Æ[d-œ-°-\Ùo-Ls.

$ Àu £°f-̊ N-Ÿm ARu YÙnl-◊-L-̊ [Ÿm Æ[d-œ-°-\Ùo-Ls.

$ UW-©-Vp ˘RÙØp-÷h-Tj˚Rj æV ˘NVp-L-fid-œl TVu-T-”j-’-Y-Rtœ

GßWÙ] J⁄ U]-®˚X E⁄-YÙY’Pu ÆØl-◊-Qo‹ ̆ NVp-TÙ-”-L-∞p Teœ-

˘T-\-‹m ˘Nn-°u-\-]o.
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1. S≈] UW-©-Vp ˘RÙØp ÷h-Tm Ap-XÙ-R’ G’?

a) •. Gu. H ◊˙WÙ-̊ T-≠e

b) Àu ˙Ul-©e

c) •. Gu. H. ©e-Lo ©¨i-•e

d) Gdv˙W •l-WÙ-bu

2. A±-Æ-Vp U≤R YÙrd-˚L-´u ®˚X-®t-©tœ ER-‹m Gu-T-Ru

G”j’dLÙh” RÙu Àu £°f˚N.

a) Àu £°f˚N Gu-\Ùp Gu]?

b) Àu £°f-̊ Ndœ YØ-Y-œjR Li-P-±-Rp-Ls G˚Y?

c) Àu £°f-̊ N U≤-R-‡dœ Gq-YÙfl ER-‹-°-\’?

3. ""UW-©-Vp ˘RÙØp ÷h-Tm HWÙ-[-UÙ] æV Æ˚[-‹-L˚[ Ht-T-”j-’-Y-RÙp

AYt˚\ Et-NÙ-Ll-T-”jR ÿ•-VÙ’'' Cd-·t˚\ Ht-fld-̆ LÙs-°»o-L[Ù?

GR]Ùp?

$ UW-©-Vp ˘RÙØp÷h-Tj-ßu YÙ -́XÙL Cu-—-≠u Et-Tj-ß- ˘NnŸm ®˚X-

L˚[d LÙh-”m S›‹ TPe-L˚[ E⁄YÙd° NUol-©d-L-‹m.

$ UW-©-Vp ̆ RÙØp ÷h-Tj-’-Pu ̆ RÙPo-◊-̊ PV ̆ Nn-ß-L-̊ [-Ÿm TPe-L-̊ [Ÿm

ßWh• A±-Æ-Vp ˘RÙœl◊ RVÙ-̈ d-L.



U≤--R˚W Gl-̆ TÙ-›-’m ÆVl-T-̊ P-Vf ˘NnR Æ]Ùd-L-∞p Jufl RÙu È™-́ p

E´o Gq-YÙfl Et-Tj-ß-VÙ-]’ Gu-T-’. TX LÙX-Lh-Pe-L-∞p Tp˙Yfl ÆYÙReLs

EVok’ YkR ˙TÙ’m NÙu-fl-Ls Cp-XÙ-R-RÙp Aßp TX-‹m Ufld-Ll-Th-P-].

·”-Rp NÙu-fl-L˚[j ßWh-”-Y-ß-¤m, Æ[d-Le-Ls ·”-Rp A±-‹-ÈoYUÙ]RÙL-

C⁄l-T-Rt-œm ˙R˚Y-VÙ] A±-Æ-Vp Bn-‹-Ls  Cu-flm ˘RÙPok’ S˚P˘Tt-

fld ˘LÙi-•-⁄d-°u-\].

E´-¨u Et-Tj-ß˚Vl Tt± Cu-flm æÆ-W-UÙLd LXk-’-˚W-VÙ-Pp ˘Nn’

˘LÙi•⁄d-œm ◊Lr-̆ Tt\ CWi” ̇ LÙh-TÙ-”-Ls TÙuv ̆ To-™-VÙ ̇ LÙh-TÙ”m

˙Yßl-T-̈ -QÙ-Ud ˙LÙh-TÙ-”m Bœm.

È™-́ p E -̈́ -]e-Ls

E⁄-YÙ-]’ Gq-YÙ-\ÙL

C⁄d-œm?
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˚ah-W-_u, ˚Sh-W-_u , LÙo-Tu ˚P

Bd˚N”, ˚ah-W-_u Np-˚T”, ¡˙Ru,

A˙UÙ-≤-VÙ, øWÙÆ

Ti-̊ Pd-LÙX È™-́ u Y∞-Ui-P-Xm

È™ œ∞ok’ Y∞-Ui-PX øWÙÆ œ∞of£

A˚Pk’ AßL LÙXm øi” ®u\

U˚ZVÙp LPp-L -fim øo-® -˚X-L -fim

E⁄YÙ-´]

˘T⁄e-L-Pp-Ls E⁄-YÙ-°u-\]

˙Yßf-̆ N-Vp-L-∞u Æ˚[-YÙLl ˘T⁄eLPp

ø¨p ˙UÙ˙]Ù NÙd-L-˚W-”-Ls, A™˙]Ù

A™Xe-Ls, ˘LÙ›l◊ A™XeLs Gu\

ÍXd·flLs E⁄-YÙ-́ ]

G∞V A˚Ul-◊-˚PV ÍXd-·-fl-L-∞-≠⁄k’

£d-L-XÙ] A˚Ul-˚T-Ÿ-˚PV ÍXd-·-fl-L-

[Ù] ˙TÙ≠ NÙd-L-˚W-”-Ls, ˘Tl˚P”Ls,

˘LÙ›l-◊-Ls, ®Îd∞ ˙VÙ˚P”-Ls Gu-

T˚Y E⁄-YÙ-´]

G∞V A˚Ul-◊-̊ PV E´o
ÍXd-·-fl-Ls E⁄YÙRp

£d-L-XÙ] ÍXd·flLs
E⁄-YÙ-Rp

Bo.Gu.H, ◊W-Rm Gu-T-˚Y-Ÿm ˘RÙPok’

•.Gu.H. Ÿm E⁄-YÙ-́ ].

Ri-Ω-¨-≠-⁄k’ ÆX° ®t-œm ÆRj-ßp

˘LÙ›l◊ E˚\ E⁄-YÙ-°u-\-’.

UW-©-Vp ˘TÙ⁄h-L-fim

◊WReLfim E⁄-YÙ-°u-\]
˘LÙ›l◊ E˚\ E⁄-YÙ-°-\’

˙Yßf ˘NVp-L-̊ [d Lh-”l-T-”j-’m ˘SÙß-L-∞u ÿu-≤-̊ X-Ÿm

—VUÙLl © -̈Ÿm ß\-‡s[ ÿRp ˘Np-Ls E⁄-YÙ-́ ]

ÿRp ˘Np E⁄-YÙ-°-\’

TP-Æ-[d-Lm 8.1 ˙Yßl T -̈QÙ-Um

˙TWiPjßu ˙Yfl H˙R-‡m °W-Le-L-∞p E´o ˙RÙu± Gßo-TÙ-WÙ-Up È™˚V

Yk-R-̊ Pk-ß⁄dLXÙm Gu-T’ RÙu TÙuv-̆ To-™VÙ ˙LÙh-TÙ”. Ti-̊ Pd-LÙX

È™-́ p C⁄kR œ±l-©hP „r-®-̊ X-L-∞p ˘T⁄e-L-P-p Ri-Ω-̈ -¤s[ ˙Yßl

˘TÙ⁄h-L-fidœ Ht-ThP UÙt-\e-L-∞u Æ˚[-YÙL E´o-Et-TjßVÙ]’ Gu\

L⁄j˙R ˙YßlT -̈QÙ-Ud ˙LÙh-TÙ-”. È™-́ p ≈rkR G¨Sh-Nj-ß-Wj ’LsL-∞p

Li-”-©•dLl-ThP L -̈Ul ̆ TÙ⁄h-Ls TÙuv-̆ To-™VÙ ̇ LÙh-TÙh-•tœ BRW‹

A∞d-°-\’  Gu-\Ù-¤m Bn-‹-Ls R⁄m NÙu-fl-L-∞u A•l-T-̊ P-́ p A±-Æ-

Vp EX-Lm ˘TÙ’-YÙL Ht-fld ˘LÙiP J⁄ ˙LÙh-TÙ” ˙Yßl T -̈QÙ-Ud ˙LÙh-

TÙ” Bœm.

WxV A±-Æ-Vp A±-O-WÙ-°V H.-I. JTÙ-̈ u (1924) ©¨h-ºx A±-Æ-Vp A±-O-

WÙ-°V ˘_.-©, Gv aÙp-̇ Pu (1929) Gu-T-Yo-Ls RÙu CkR ˙LÙh-TÙh-•-̊ ]d

Li-”-©-•j-RÙo-Ls.

Ck-Rd ˙LÙh-TÙh-•u ÿd-°-V-UÙ] L⁄j-’-L˚[ œ±l©”m TP-Æ-[d-Lj-̊ Rl

(8.1) Tœl-TÙn‹ ̆ Nn’ ̇ Yßl-T-̈ -QÙ-Uj-̊ Rl Tt-±V J⁄ œ±l◊ RVÙ-̈ j’ A±-

ÆVp œ±l-̇ Th-•p G›-’e-Ls.

H.I.JlTÙ¨u

˘_.-©.Gv.

aÙp-˙Pu
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™u Bt-\p

Li-Pu-̂ o

Ri-Ωo

A™˙]Ù A™-Xe-L-∞u ≈rl-T-•‹ E⁄-YÙ-́ tfl.
˘YlT Bt-\p

TP-Æ-[d-Lm 8.2

¡˙Ru, A˙UÙ-≤-VÙ,

øWÙÆ

Li-QÙ-•d œ”˚Y

E -̈́ -́ u Et-Tj-ß-Ÿ-Pu ˘RÙPo-◊-̊ PV Ck-Rd L⁄-’-̇ LÙ-∞u A±-Æ-Vp NÙo◊

©t-LÙ-Xj-ßp HWÙ-[-UÙ] Bn-‹-Ls YØ-VÙL ®Ï-©d-Ll-Th-P].  -

Î˙W ̨  ™p-Xo Bn‹

¡˙Ru,- A-̇ UÙ-≤-VÙ, ˚ah-W-_u, øWÙÆ ˙TÙu-\˚Y C˚QkR Ti-̊ Pd-LÙX

È™´u Y∞-Ui-P-Xf „Z˚X ̆ NVt-̊ L-VÙL E⁄-YÙd° ™p-X-⁄m Î˙WŸm Bn-

‹-L˚[ SPj-ß-]o.

∏˙Z RWl-Th-”s[ TP-Æ-[d-Lj-̊ R-Ÿm(8.2) RL-Yp-L-̊ [-Ÿm Tœl-TÙn‹ ˘Nn’

œ±l◊ RVÙ-̈ j’ A±-Æ-Vp œ±l-̇ Th-•p G›-’e-Ls.

È™-́ u Y∞-Ui-P-Xj-ß-¤s[ C•-™u-]p ̇ TÙu\ Bt-\-p Kh-Pe-L-fidœl

Tß-XÙLd Li-QÙ-•d œ”-˚Y-´p YÙŸd LX˚Y YØ-VÙL EVokR

˙YÙp˙P¥p ™u-NÙ-Wj-̊ Rf ˘N¤j-ß-]Ùo-Ls. ©u-]o YÙŸd-L-X-̊ Y˚V J⁄

Li-Pu-̂ -̈ u ER-Æ-VÙp œ∞-Wf ˘Nn-R-]o, ≈r-T-•‹ ˘TÙ⁄h-L-̊ [l ©¨j-

˘R”j’ Bn‹ ˘NnR ˙TÙ’ E´oj ’Ls-L-[Ù] A™˙]Ù A™-Xe-Ls

E⁄-YÙ-]-̊ Rd Li-”-©-•j-R-]o. ©t-LÙ-Xj-ßp ˙Yfl £X A±-Æ-Vp A±-Oo-L-

fim Cj-R˚LV Bn-‹-L˚[ Y•-Y-˚Uj’ Aß-L-UÙ] E´o-˙No-Ue-L˚[

E⁄YÙdL‹m ˘NnRRÙp Jl-TÙ -¨u ˛ aÙp-˙P-≤u L⁄-’-˙LÙs

Htfld˘LÙs[l-Th-P-’.

œ±l-◊-Ls

$ TP-Æ-[d-Lj-ß-¤s[ Li-QÙ-•d œ”-̊ Y-́ -¤s[ ˙Yßd LÙW-¶-Ls G˚Y-?

$ ˙Yß-Æ-̊ ]dœl ©u-]o E⁄-YÙ] E´o-’-Ls-Ls G˚Y?

$ CkR Bn-Æ-≠-⁄k’ øe-Ls A˚PkR ÿ•‹ Gu]?

Î˙W ˛ ™p-Xo Bn-Æp ¡h-”-⁄-YÙd-°V Ti-̊ PV È™-́ u „Zp-Ls G˚Y

Gufl ◊¨k’ ˘LÙi-ºo-Ls Ap-XYÙ? Ti-̊ PV È™-́ -¤s[ ˘T⁄e-L-Pp ø¨p--

vPÙu≠ ™pXo

aWÙp” Î˙W
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3800 ™p-≠-Vu Y⁄-Pe-L-fidœ ÿu-]o È™-́ p E -̈́ u Et-Tjß

3500 ™p-≠-Vu Y⁄-Pe-L-fidœ ÿu-]o ◊˙WÙ-LÙ-̈ -VÙh-”-L-∞u- Et-Tjß.

1500 ™p-≠-Vu Y⁄-Pe-L-fidœ ÿu-]o ÎLÙ-̈ -VÙh-”-L-∞u Et-Tjß

1000 ™p-≠-Vu Y⁄-Pe-L-fidœ ÿu-]o TX ˘Np E -̈́ -L-∞u Et-Tjß.

TP-Æ-[d-Lm 8.3 LÙXd-L-¶l◊ Ah-P-Y˚Q

˙LÙ•dL-Qd-LÙ] Y⁄-Pe-L-[ÙL øi” ®u\ ˙Yß T¨-QÙ-Uf ˘NVp-L-∞u

Æ˚[YÙ-L L¨-Uf ˙No-Ue-Ls E⁄-YÙ-´-]. ©\œ Cu˚\V TÙdº¨VÙÆtœ

JlTÙ] ◊˙WÙLÙ¨VÙh•d ˘NpL[Ù] ÿRp ˘NpLs E⁄YÙ´]. ˘R∞YÙ]

EhL⁄ CpXÙR˚YL˙[ ◊˙WÙLÙ¨VÙh•d ˘NpLs G]j ˘R¨ŸUpXYÙ!

◊˙WÙLÙ¨-VÙh-•d ˘Np-L-∞-≠-⁄k’ TPX E˚\-Ÿs[ ˘Np Efll-◊-L-fis[

ÎLÙ¨VÙh-•d ˘Np-Ls E⁄-YÙ-´-]. T¨-QÙU YW-XÙt-±p C’ ÿd-°-V-UÙ]

˚UpLp Bœm. T•l-T-•-VÙL ÎLÙ-̈ -VÙh-•d-œ-Ls œ›d-L-[ÙL YÙ›m LÙX-≤Ls

E⁄-YÙ-́ -]. C’˙Y TX-̆ Np E -̈́ -L-∞u Et-Tj-ßdœ YØ-Y-œj-R-’.

E´o Et-Tj-ßŸPu ˘RÙPo-◊-̊ PV CkR ÿd-°V ®˚X-Ls LÙX Y -̊̈ Nl-T• TP-

Æ-[d-Lm (8.3) Cp RWl-Th-”s-[-’. œ±l-◊-L-∞u A•l-T-̊ P-́ p Tœl-TÙn‹ ̆ Nn’

œ±l-◊- RVÙ-̈ j’ A±ÆVp œ±l-̇ Th-•p G›-’e-Ls.

œ±l-◊-Ls

$ ÎLÙ-̈ -VÙh-”-L-∞u Et-Tjß

$ TX-̆ Np E -̈́ -L-∞u Et-Tjß

E -̈́ - Et-Tj-ß-Ÿ-Pu ̆ RÙPo-◊-̊ PV HWÙ-[-UÙ] ◊ßoL˚[ JØl-T-Rtœ HWÙ[UÙ]

Bn-‹d Lt\pLs Cu-flm ˘RÙPo-°u-\].

E -̈́ Vl Tp-Y-̊ L-̊ U-́ u  Et-Tjß

ÿRp ˘Np-Ls ÿRp Cufl LÙQl-T-”-°u\ E´-¨-VlTp-Y-˚L-˚U-Ÿ-˚PV

E´¨L∞u T -̈QÙU YW-XÙt˚\ Æ[d-œ-Y-Rt-LÙ-Ll TX A±-Æ-Vp A±-Oo-Lfim

ÿVt£ ̆ Nn-’s-[-]o. ®˚X-®u-±-⁄kR F-Le-L-̊ [f NÙufl-L-∞u A•lT˚P´p

Tœl-TÙn‹ ˘Nn’ A±-Æ-Vp ˙LÙh-TÙ-”-L˚[ ˘Y∞-́ -”-Y-RtLÙ] ÿVt-£-L∞p

ÿR-XÙ-Y’ Gufl ·\l-T-”-Y’ ©˘Wg— E -́̈ -Vp A±-O-WÙ] Àu TÙl-•vh

XÙUÙod-°--‡-˚P-V-RÙ-œm.
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NÙoXv PÙoÆu

Ti-̊ Pd LÙXe-L-∞p ø[m œ˚\kR L›j-’--̊ PV Jh-P-Lf £Æe-°-Ls LÙQl-

Th-P-]. EQ-‹j Rh-”l-TÙ” Ht-Th-P-Ru TX-]ÙL A˚Y T•l-T-•-VÙ-Ld L›j˚R

øh• EV-W-ÿs[ UWe-L-˚[f NÙok’ YÙrk-R-RÙp JhPLf £Æe°L∞u

L›jßtœ ø[m ·•V’. Cq-YÙfl E´¨Ls YÙr-SÙ-∞p ˘Tflm œQeL˙[ —V-

UÙ-Ll ˘Tflm œQe-Ls Bœm.

—V-UÙ-Ll ̆ Tflm œQe-Ls ·• C˚Qk’ ◊ßV E -̈́ ] Y˚L-Ls E⁄-YÙ-°u\]

Gufl XÙUÙod Æ[d-°-]Ùo, B]Ùp —V-UÙ-Ll ˘Tflm œQe-Ls TWm-T-̊ W-VÙL

LPj-Rl-T-”-Y-ßp˚X Gu-T-RÙp CkR Æ[d-Lj-̊ R-Ÿm A±-Æ-Vp EX-Lm Ht-fld-

˘LÙs-[-Æp˚X.

PÙo-Æ-≤-Nm

L -̈Ul T -̈QÙ-Uj-’-Pu ˘RÙPo-◊-̊ PV A±-‹-Èo-Y-UÙ] A±-Æ-Vp ˙LÙh-TÙh˚P

ÿR-≠p ˘Y∞-´h-P-Yo Be-°X CVt˚L A±-Æ-Vp A±-O-WÙ-°V NÙo-Xv

WÙToh PÙo-Æu BYÙo. Et-fl-̇ SÙd-L-≠u Æ˚[-YÙL‹m ßWh-•V RL-Yp-L-∞u

Tœl-TÙn-Æu YØ-VÙ-L-‹m ÿ•-‹-L˚[ E⁄-YÙd-œm A±-Æ-Vp ÿ˚\˚VŸm

A•l-T-̊ P-VÙLd ̆ LÙiPRÙp PÙo-Æ-≤u ̇ LÙh-TÙ” ·”-Rp Ae-∏-LÙ-Wm ̆ Tt\’.

PÙoÆ≤u Ll-Tp TVQm

LÙXl-TLÙv Gu\ æ‹d-·h-Pj-ßp Es[ E -̈́ -]e-L˚[ ̊ UV-UÙL ̊ Yj’

SPj-Rl-ThP Lt-\p ˘NVp-L-∞-≠-⁄k’ L¨-UlT¨-QÙ-Uj-˚Rl Tt-±V

˙LÙhTÙh˚P NÙo-Xv PÙo-Æu E⁄-YÙd-°-]Ùo.

Gf.Gm.Gv ¿°p Gu\ Ll-T-≠p LÙXl-T-LÙv æ‹d-·h-Pe-L-fidœf ˘Nu\

TV-Qm PÙo-Æ-≤u YÙrd-˚L-´-¤m T¨-QÙ-Ud ˘LÙs˚L YW-XÙt±¤m

ß⁄m◊ ÿ˚]˚V Ht-T-”j-ß-V-’. LP-̇ XÙ-Wl Tœ-ß-L-∞-u Y˚W-T-Pm E⁄-

YÙd-Lj-ßt-LÙL Be-°X AW-NÙe-Lm A‡l-©V TV-Qd œ›-‹-Pu ˘Nu\

˘TÙ›’ PÙo-Æ-≤tœ 22 YV’ Uh-”˙U.- H› Y⁄-Pe-L-fidœ ©u-]o ©¨h-

P˚] A˚PkR ˘TÙ›’ T -̈QÙ-Ud ˘LÙs-̊ Ldœ ˙R˚Y-VÙ] TX RL-Yp-

L-̊ [-Ÿm AYo ßWh-•-́ -⁄k-RÙo. HWÙ-[-UÙ] ˘RÙPo Bn-‹-L-fidœm Et-fl-

˙SÙd-Lp-L-fid-œm Lt-\-¤d-œm ©u-]o Ru-‡-˚PV Im-T-RÙ-Y’ YVßp

CVt-̊ Lj ˙Ro‹ YØ-Ÿs[ C]e-L-∞u ˙RÙt-\m (Origin of species by
means of natural selection) Gu\ ◊Lr-̆ Tt\ ◊j-R-Lm ÍXm CVt-̊ Lj ̇ Ro‹

˘LÙs-˚L˚V EX-°tœ A±-ÿ-Ll-T-”j-ß-]Ùo. ®˚X-®u-±-⁄kR L⁄-’-

˙LÙsL˚[ UÙt± A˚UjR Ck-Rd ˘LÙs˚L NÍ-Lj-ßp TX

LXk’˚WVÙPp-L-fid-œm ÆYÙ-Re-L-fid-œm LÙW-Q-UÙ] ˙TÙß-¤m

A±ÆVp EX-Lj-ßp AßL Ae-∏-LÙ-Wj-̊ Rl ˘Tt-\-’.

LÙXl-TLÙv æ‹d-·h-Pe-L-∞p PÙo-Æu Lt-\-¤dœ Eh-T-”j-ßV E´-¨-L-∞p

£\l©Vp ÿd-°-Vj-’-Y-ÿ-̊ P-V˚Y œ⁄-Æ-Ls Bœm. TÙo-̊ Y-́ p J˙W ˙TÙufl

LÙQl-T-”m Cd-œ-⁄-Æ-L-∞u AX-°u A˚Ul◊ ˙Yfl-TÙ” PÙo-Æ-≤u

LY]j˚Rd LYok-R’.
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UWd-œ-⁄Æ

C˚P-®-̊ XUWd œ⁄Æ

UWe-̆ LÙj-ßd œ⁄Æ

Èf-£-L˚[ Ei-‘m œ⁄Æ

Ls-∞- ÿh˘N•˚V

Ei-T˚Y

£±V ®Xd-œ-⁄Æ

˘T¨V ®Xd-œ-⁄Æ

Èo-≈-Ld-œ-⁄Æ

TP-Æ-[d-Lm 8.4

∏˙Z RWl-Th-”s[ TP-Æ-[d-Lj-̊ R-Ÿm (8.4)-L-⁄j-’-L-̊ [-Ÿm œ±l-◊-L-∞u A•l-T-

˚P-́ p Tœl-TÙn‹ ˘Nn’ A±-Æ-Vp œ±l-̇ Th-•p G›-R-‹m.

Èf-£-L˚[ Ei-‘m œ⁄-Æ-L-fid-œf £±V AX-œ-L-fim , Ls-∞-ÿh-̆ N-•-L˚[

Ei-T-˚Y-L-fidœ øiP ·o-˚U-VÙ] AX-œ-L-fim C⁄k-R-]. ·o-˚U-VÙ]

AX°]Ùp £±V UWd-°-˚[-L-˚[d ˘LÙjß J•j’ UWl-˘TÙk-’-L-∞-¤s[

◊›dL˚[d œjß G”j’ EQ-YÙL Eh-̆ LÙs-°u\ UWe-̆ LÙj-ßd œ⁄-Æ-L-fim

Æ˚R-L˚[ EQ-YÙL Ei-‘-°u\ ˘T¨V AX-œs[ ®Xd-œ-⁄-Æ-L-fim Ck-Rd

œ›-Æp LÙQl-Th-P].

œ±l-◊-Ls

$ œ⁄-Æ-L-∞u GkR £\l-©-Vp◊ PÙo-Æ-̊ ]d LYok-R’?

$ CkR £\l-©-Vp◊ œ⁄-Æ-L-∞u YÙrd-̊ Ldœ Gq-YÙ-fl -T-Vu-T-”-°-\’?

PÙo-Æu Et-fl-̇ SÙd-°V œ⁄-Æ-L-fidœ AYt-±u EQ-‹-ÿ-̊ \d-œl ̆ TÙ⁄j-RUÙ]

Y•-Æ-¤s[ AX-œ-Ls LÙQl-Th-P] Gufl ˘R∞-YÙ-°-\-Rp-XYÙ? œ⁄-Æ-L-∞u

AX-œ-L-∞p LÙQl-ThP CkR ˙Yt-fl˚U GR-]Ùp E⁄-YÙ-]’ Gu\ PÙo-Æ-≤u

£k-R-̊ ]˚V Bh˘LÙiP ˙Y-̆ \Ù⁄ L⁄j’ ˙RÙUv ˙WÙToh UÙp-Áv Gu\

˘TÙ⁄-[Ù-RÙW A±-O-⁄-̊ P-V’ Bœm.

U≤R Ud-Lh ˘RÙ˚L ˘T⁄d-Lj-ßtœ Ht\ ÆRj-ßp EQ‹ Et-Tjß

˘T⁄œYßp˚X. EQ-‹l Tt-\Ùd-œ-̊ \ ̇ SÙn-L-fim Th-•-≤-Ÿm ®˚X-®t-©t-LÙ]

˙TÙWÙhPe-L-fim Ht-T-”m Gufl ˙RÙUv ˙WÙToh UÙp-Áv —h-•d LÙh-•-]Ùo.

Cj-R˚LV L⁄j-’-L-̊ [-Ÿm Ju-±-̊ Qj’ PÙo-Æu ÿu-̊ YjR CVt˚L ̇ Ro‹d

˘LÙs-˚L-´u ÿd-°V L⁄j-’-Ls ∏˙Z RWl-Th-”s[ Æ[d-LeL-fi-˚P-V-‹m,

J›œTPl Tœl-TÙn-Æu ÍX-ÿm ◊¨k’ ̆ LÙs-fie-Ls. L⁄j-’-L˚[ Eh-T-”jß

œ±l◊ RVÙo-̆ Nn’ A±-Æ-Vp œ±l-̇ Th-•p G›-’e-Ls.

˙WÙToh

UÙpÁv
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TP-Æ-[d-Lm 8.5

TXRWlThP UÙfl-TÙ-”-L-fi˚PV E -̈́ -Ls

AßL Et-Tjß

®˚X ®t-©t-LÙ] ˙TÙWÙh-Pm

 ˘TÙ⁄j-R-UÙ] UÙfl-TÙ-”-Ls Cp-XÙ-R˚Y. ˘TÙ⁄j-RUÙ] UÙfl-TÙ-”-Ls Es-[˚Y.

AØk’ ˙TÙ°u-\]. CVt-̊ Lj ˙Ro‹.

®˚X-®t-°u-\].

˘TÙ⁄j-R-UÙ] UÙfl-TÙ-”-Ls A”jR R˚X-ÿ-̊ \dœ LPj-Rl-T-”-°-\’.

R˚X-ÿ˚\ R˚X-ÿ-̊ \-VÙ-Ld °˚PjR UÙfl-TÙ-”-L∞u ˘RÙœl◊.

◊ßV E -̈́ -L-∞u Et-Tjß.

CVt˚Lj ̇ Ro-‹d ̆ LÙs˚L

Jq-˘YÙ⁄ E´-¨-]-ÿm ®˚X-®t-©t-œj ˙R˚Y-VÙ-]˚R ÆP-‹m AßL

Gi¶d˚L-´p Nk-R-ß-L˚[ Et-Tjß ˘Nn-°u-\-]. A˚Y EQ-Æt-LÙ-L-‹m

YÙØPj-ßt-LÙ-L-‹m ˙TÙWÙ-”-°u-\-]. E´-¨-]e-L-∞u Gi-¶d˚L Aß-Lÿm

°˚Pd-œm ˘TÙ⁄h-Ls œ˚\‹m Gu\ ®˚X-´p Cl-˙TÙ-WÙhPm ™Ld

L”˚UVÙ°\’.

E´¨-]e-L-∞p HWÙ[UÙ] UÙfl-TÙ-”-Ls ˘Y∞l-T-”-°u-\-], UÙfl-TÙ-”-Ls

HtT”Y’ Gq-YÙfl Gufl ˘R -̈Ÿ-Up-XYÙ? C˚Y ˘TÙ⁄j-R-UÙ] UÙfl-TÙ-”-L˙[Ù

Ap-X’ ̆ TÙ⁄j-R-Ut\ UÙfl-TÙ-”-L˙[Ù BL-XÙm. ®˚X-®t-©t-LÙ] ̇ TÙWÙh-Pjßp

˘TÙ⁄j-R-UÙ] UÙfl-TÙ-”-Ls E˚P-V˚Y ˘Yt± ˘T\-‹m ®˚X-˘T-\-‹m

˘Nn°u\]. Ap-XÙ-R˚Y AØk’ ˙TÙ°u-\-]. R˚X-ÿ˚\ R˚X-ÿ-̊ \-L-[Ù-Ld

LPj-Rl-T-”-Y-’m ˙Yfl-ThP ÆRj-ßp ¡i-”m ¡i-”m LÙQl-T-P-‹m ˘Nn-°u\

UÙfl-TÙ-”-Ls, ÍRÙ-̊ R-V-̈ -P-™-⁄k’ ˙Yfl-ThP E -̈́ -]e-L˚[ E⁄-YÙd-œ-°u-\].

CVt˚L´u Ck-Rj ˙Ro‹ RÙu Cufl LÙQlT”m ˙Yfl-ThP E -́̈ -]e-Ls

E⁄-YÙ-Ld LÙWQm Gu\ PÙo-Æ-≤u Æ[d-Lm CVt˚L ̇ Ro-‹d ̆ LÙs˚L Gufl

A±-Vl-T-”-°-\’.
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∂Î˙LÙ ºÆ¨v

®˙VÙ-PÙo-Æ-≤-Nm

E -̈́ -L-∞p ˘RÙPof-£-VÙL UÙfl-TÙ-”-Ls Ht-T-”-°u-\-] Gufl A±k-R˙TÙß-

¤m AYt-±tœd LÙW-Qm Gu] Gufl Æ[dL NÙo-Xv PÙo-Æ-]Ùp

CVXÆp˚X. Àu, œ˙WÙ-˙UÙ-˙NÙm Gu-T-˚Y-L-˚[l Tt± AY-⁄-˚PV

LÙXj-ßp  A±k-ß-⁄dLÆp-˚X. UÙfl-TÙ-”-L-fid-œd LÙW-Q-UÙ] ßºo

UÙt\eLs E -́̈ -]e-L-̊ [l T -̈QÙ-Uj-ßtœ A˚Zj-’f ˘Nu-\’ Gufl

©u-]o Æ[d-Ll-Th-P-’. UW-©-Vp A±‹, ˘NpA±-Æ-Vp, ◊Æ-́ -Vp, ˘RÙp-

¤-́ -̈ -Vp Gu\ ’˚\-L-∞u Li-”-©-•l-◊-L˚[ C˚Qj’ PÙo-Æ-≤-Nj˚Rl

◊’˚UV˚PVf ˘Nn-R-]o. PÙo-Æ-≤u LÙXj-ßt-œl ©u]o °˚PjR A±-

‹-L-̊ [-Ÿm  C˚Qj’ ◊’l-©j’ E⁄-YÙd-°-V’ ®˙VÙ PÙoÆNm (Neo
Darwinism) Gufl A±-Vl-T-”-°-\-’.

ßºo UÙt-\d ˘LÙs˚L

E -̈́ -L-∞p Ht-T-”m UÙt-\eL-fid-LÙ] LÙW-Qe-L-∞p Jufl AYt±u

Àu-L-∞p Ht-T-”m UÙt-\e-Ls Gufl ˘R¨k-R-Rp-X-YÙ? Àu-L-fidœ

HtT”m Gßo-TÙ-WÙR UÙt-\e-Ls ßºo-UÙt-\e-Ls G]l-T-”-°-u\]. Cq-

YÙfl Ht-T-”m UÙfl-TÙ-”-Ls TWm-T-̊ W-VÙ-Ld LPj-Rl-T-”-Y-Ru YÙ´XÙLl

◊ßV E -̈́ -]e-Ls E⁄-YÙ-°u-\] Gufl ·flm ˘LÙs-̊ L˙V ßºoUÙt-

\d˘LÙs-̊ L. C˚Rd Li-”-©-•j-R’ ∂Î˙LÙ ºÆ-̈ v Gu\ Pf— A±-

Æ-Vp A±-O-WÙ-YÙo.

T -̈QÙ-Uj-ßu NÙu-fl-Ls

T -̈QÙ-Uf ̆ NVp-Y-Ø-VÙL ̇ Yfl-ThP E -̈́ -]e-Ls E⁄-YÙ-°u-\] Gu-T-Rtœ HWÙ-

[UÙ] NÙu-fl-Ls C⁄d-°u-\-]. ̆ RÙp-E-́ -̈ -Vp LpÆ, Y•ÆVp Jl◊˚UdLpÆ,

EPp ˘NV≠Vp Gu-T-]-Yt-fl-Pu S≈] ˘RÙØp-÷h-Te-Ls TVu-T-”j-’m ÍXd-

·fl E -́̈ -Vp ˙TÙu\ S≈] A±-Æ-Vp © -̈‹-Ls R⁄m NÙu-fl-L-fim T -̈QÙ-

Uj˚R Efl-ßl-T-”j-’-°u-\].

T•-Ÿ-⁄-Ye-Ls˛ T -̈QÙ-Uj-ßu A˚P-VÙ-[e-Ls

Ti-˚Pd-LÙX E´-¨-]e-L-∞u Gf-Ne-Ls-RÙu T•-Ÿ-⁄-Ye-Ls. C˚Y E´-¨u

YWXÙt˚\ Æ[d-œm NÙu-fl-L-[Ù-œm.

-T•-Ÿ-⁄-Ye-Ls Gu-T˚Y E -̈́ -L∞u EP˙XÙ EPt-T-œ-ß-L-̇ [Ù,-A-̊ P-VÙ-[e-L˙[Ù

Bœm. A±-Æ-Vp Bn-‹-L-∞u ER-Æ-VÙp CYt-±u LÙXl TZdLj˚Rj

æoUÙ]m ˘Nn-V-XÙm. LÙXl TZdLjßu A•l-T-̊ P-́ p AYt˚\ Y˚Ll-T-”jß

£\l-◊j Ru-̊ U-L˚[ Lt-\-¤dœ Eh-T-”j-ß-]Ùo-Ls. Cj-R-̊ LV Lt-\p-L-∞-≠-⁄k’

°˚Pd-œm ÿ•-‹-Ls G˚Y-̆ Vp-XÙm?
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TP-Æ-[d-Lm 8.7

©u-]o E⁄-YÙ] T•-Ÿ-⁄-

Ye-L-fid-œf £d-L-XÙ]

A˚Ul-◊ Ei”.

Ti-̊ PV T•-Ÿ-⁄-Ye-

Lfidœ G∞V A˚Ul◊

Ei”.

£X T•-Ÿ-⁄-Ye-Ls

E´¨Lfid-°-̊ P-̇ V Es[

˘RÙPo-̊ Td LÙh-”-°u-\’.

TP-Æ-[d-Lm 8.6

∏˙Z RWl-Th-”s[ TP-Æ-[d-Lj-̊ Rl (8.6) Tœl-TÙn‹ ˘Nn’ œ±l◊ RVÙ-̈ -dL.

Y•ÆVp Jl◊˚Ud LpÆ

RWl-Th-”s[ TPe-L˚[ Et-fl-˙SÙd-œe-Ls (8.7) Tp-≠, ˘Y¸YÙp, LPp-T—

GuT˚Y-L-∞u ÿu-LÙp-L-∞u A˚Ul˚T Jl-¿” ˘Nn-Ÿe-Ls

-˘Y∞l-◊\ A˚Ul-©p CYt-±u ÿu-LÙp-Ls ˙Yfl-TÙ-”-Pu LÙQl-T-”-°-\’.

B]Ùp Eh-◊\ A˚Ul-©˙XÙ?

CWj-Rd-œ-ZÙn-Ls, SWm-◊-Ls, R˚N-Ls , G¤m-◊-Ls Gu-T-̊ Y-L-[Ùp C˚Y E⁄-

YÙd-Ll-Th-•-⁄d-°u-\-]. AYt-±u YÙØ-Pe-L-∞p YÙr-Y-Rtœ Ht-\-YÙfl ER‹m

˘TÙ⁄j-R-UÙ] A˚Ul-◊-L˙[ ˘Y∞l-◊\ ˙Yfl-TÙh-•tœd LÙW-Qm. J˙W

A˚Ul˚T-Ÿ-˚P-V-˚Y-Ÿm ˙Yfl-ThP ˙Y˚X-L-˚[Ÿm ˘Nn-°u\ Efll◊-Ls

JjR Efll-◊-Ls (Homologous organs) G]l-T-”m.

Eh-◊\ A˚Ul-©-¤s[ Cj-R-˚LV Jt-fl-˚U-Ls Cu-fl -LÙ-Ql-T-”m E´-¨-Ls

A˚]j-’m---------------------- J⁄ ˘TÙ’-YÙ] ÍRÙ-̊ R-V-̈ -≠-⁄k’ T -̈QÙ-Um A˚Pk-R˚Y Gu\

ÿ•˚Y Efl-ßl-T-”j-’-°-\-Rp-XYÙ?

LXk-’-˚W-VÙ-”e-Ls.

ÿ•-‹-L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-’e-Ls.

E´o-̇ Y-ß-́ -V-¤m, EPp ̆ NV≠V-¤m

÷i-‘-´o-L -fim RÙY-We-L -fim, ÆXe-œ-L -fim ˙RÙt-\j-ßp Gj-R -˚]

˙YflThP˚Y. B]Ù-¤m CYt-±-‡-̊ PV ˘Np A˚Ul-◊m E´o-̆ N-Vp-L-fim

Jl-◊˚U E˚P-V˚Y.
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U≤R Õ˙UÙ-œ-̇ [Ù-©-≤u ¿hPÙ ˘RÙP¨¤s[
A™˙]Ù A™-Xe-L-∞-≠-⁄k-’s[ ˙Yfl-TÙ”

UÙt-\-™p˚X.

J⁄ A™˙]Ù A™-Xm UÙfl-Th” LÙQl-T-”m.

31 A™˙]Ù A™-Xe-Ls UÙfl-Th” C⁄d-œm.

Ah-P-Y˚Q 8.1

E -̈́ -]m

£m-TÙu≥

˘LÙ¨pXÙ

G≠

˙Yßf- ̆ NVp-L-̊ [d

Lh”lT”j’Y’ ̆ SÙß-L-s

Bt-\p ̇ N™j’ ̊ Yd-Ll

-T--”-Y’ ATP ÍXd-·-fl-L-∞p.

TWm-T-̊ Wl Ti-◊-L-̊ [j

æoUÙ≤l-T’ Àu-Ls.

A•l-T-̊ Pl- ˘TÙ⁄hLs

LÙo˙TÙ˚ah˙Wh”m

◊WReLfim ̆ LÙ›l-◊-L-fim
TÙd-º-̈ VÙ U≤-Ru

TP-Æ-[d-Lm 8.8

TP-Æ-[d-Lm (8.8) I Et-fl-̇ SÙd-œe-Ls.

Ck-Rd L⁄j-’-Ls R⁄m T -̈QÙ-Ul-T-Pm G’?

Cu-̊ \V ˙Yfl-ThP E -̈́ --]e-L-fid-̆ Lp-XÙm J⁄ ˘TÙ’ ÍRÙ-̊ R-Vo C⁄k-R’

Gufl Cd-L-⁄j-’-L-∞-≠-⁄k’ ˘R∞-YÙ-°-\-Rp-XYÙ? LXk-’-̊ W-VÙ-”e-Ls.

ÍXd-·fl E -̈́ -Vp

˙Yfl-ThP E -̈́ -L-∞u ◊WR ÍXd-·-fl-L˚[ Jl-¿” ˘Nn-Y-Ru YÙ -́XÙL E -̈́ -

Lfid-°-̊ P-̇ V-Ÿs[ T -̈QÙ-Uj ˘RÙPo-̊ Td Li-”-©-•dL CV-¤m. J⁄- ˘TÙ’

ÍRÙ˚R-V-̈ -≠-⁄k’ °˚[-°-̊ [-L-[Ù-Ll ©¨k’ E⁄-YÙ] T -̈QÙ-Ul-T-Pm E⁄-YÙdL

™Lf £\kR ÿ˚\ C’˙Y. ◊W-R-Í-Xd·fl-L-∞-¤s[ A™˙]Ù A™X ̆ RÙPo-L˚[j

æo-UÙ-≤d-œm Àu-L-fid-œj ßºo-UÙt-\m Ht-T-P-XÙm. C’ A™˙]Ù A™Xe-L-∞p

UÙt-\m Ht-T-Pd LÙW-QUÙ°-\-’. U≤-Ru, £m-TÙu-≥, ̆ LÙ¨p-XÙ, G≠ GuTYt±¤s[

—YÙN ®\-™-VÙ] Õ˙UÙ-œ-̇ [Ù-©-≤p A™˙]Ù A™-Xe-L-∞p CWi” BpTÙ

˘RÙPo-L-fim CWi” ¿hPÙ ˘RÙPoLfim Ei-”. U≤-R⁄-̊ PV Õ˙UÙ-œ-̇ [Ù-©-

≤-¤s[ ¿hPÙ ˘RÙP-̈ u A™˙]Ù A™-Xe-L˚[ ©\ E -̈́ -]e-L-∞u ¿hPÙ

˘RÙP-̈ u A™˙]Ù A™-Xe-LfiPu ÍXd-·-fl- Lt-\p YØ Jl-¿” ˘Nn-ß-⁄d-°-

\Ùo-Ls. CRu-Í-Xm °˚PjR L⁄j-’-Ls Ah-P-Y-̊ Q-VÙd-Ll-Th” C⁄lT˚R (8.1)

œ±l-◊-L-∞u A•l-T-̊ P-́ p Ußl©h” ÿ•-‹-L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-

’e-Ls.
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U≤-Ru£m-TÙu≥˘LÙ¨pXÙJWÙe-Eh-PÙu°l-TuœWeœ

˙aÙ™-˙]Ù-´-•˙V

˘Nod-˙LÙ-©j-ßd-˙LÙ-´˙P

TP-Æ-[d-Lm 8.9Bkj-̇ WÙ-̇ TÙ-́ -•VÙ

œ±l-◊-Ls

$ U≤-R-‡d-œm £m-TÙu-≥d-œm C˚P˙V Õ˙UÙ-œ-̇ [Ù-©-≤u A™˙]Ù

A™X Gi¶d-̊ L-́ p Gq-Y[‹ ˙Yfl-TÙ” Ei”?

$ U≤-R-‡d-œm ˘LÙ¨p-XÙ-Æt-œm C˚P˙V Õ˙UÙ-œ-̇ [Ù-©-≤u A™˙]Ù

A™X Gi-¶d-̊ L-́ p Gq-Y-[‹ ˙Yfl-TÙ” Ei”?

$ T¨-QÙ-Uj-ßp U≤-R-‡-Pu ˘S⁄e-°V ˘RÙPo-◊s[ E´-¨-]m G’?

CqYÙfl L⁄-Rd LÙWQm Gu]?

Cj-R-̊ LV ÍXd-·-fl Lt-\p ˙Yfl-ThP E -̈́ -]e-L-∞u T -̈QÙ-Uj ˘RÙPo-̊ Td

Li-”-©-•dL ER-‹-°-\’

U≤-R-≤u T -̈QÙ-Um

U≤-Ru Eh-ThP £X E´-¨-]e-LfiPu ˘RÙPo◊˚PV T¨-QÙU UWm ∏˙Z

RWlTh”s-[-’. J⁄ ˘TÙ’ ÍRÙ-̊ R-V-̈ -≠-⁄k’ E -̈́ -Ls ˙RÙu-±] Gu-T-RÙp

AYt-±t-°-̊ P˙V HWÙ-[m Jt-fl-̊ U-Ls LÙQl-T-”m. U≤-Rl T¨QÙU YWXÙt±u

ÿd-°V °˚[-L-˚[d LÙh-”°u\ TP-Æ-[d-L-eLfim (8.9, 8.10) RL-Yp-L-fim

œ±l◊L∞u A•l-T-̊ P-́ p Tœl-TÙn‹ ˘Nn-’. œ±l-◊- RVÙ-̈ j’ A±-Æ-Vp

œ±l-̇ Th-•p G›-’e-Ls.

U≤-Ro, £m-TÙu-≥, ˘LÙ¨p-XÙ, JWÙe-Eh-PÙu, °l-Tu, œWe-œ-Ls Gu\

E´¨]eL˚[ Eh-T”jß´⁄lT’ Bkj-˙WÙ-˙TÙ-´-•VÙ Gu\ ©¨-Æ-XÙ-œm.

C˚R ̆ Nod-̇ LÙ-©j-ßd-̇ LÙ-́ ˙P, ̇ aÙ™-̇ ]Ù-́ -•˙V Gufl CWi” © -̈‹-L-[ÙLl

©¨j-ß-⁄d-°-\Ùo-Ls.
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Bkj˙WÙ-̇ TÙ-́ -•VÙ

˘Nod˙LÙ ©j-ßd-̇ LÙ-́ ˙P

£±V-Í-˚[, ø[-ÿs[ YÙp-Ls

E˚P-V˚Y.

(G.-LÙ. œWe-œ-Ls, TÈu-Ls)

˙aÙ™-̇ ]Ù-́ -•˙V

Y[of-£-V-˚PkR Í˚[, —Rk-ß-W-UÙL

A˚N-Ÿm ˚LLs (G.-LÙ. °l-Tu,- J-WÙe

Eh-PÙu, ̆ LÙ¨pXÙ, £m-TÙu-≥, U≤-Ru)

TP-Æ-[d-Lm 8.10
œ±l-◊-Ls

$ £\l©Vp◊L-∞p U≤-R-‡-Pu ™L- ˘S⁄e-°V ˘RÙPo-◊-˚PV E´-¨-]m

G’?

$ Jq-̆ YÙ⁄ E´¨©¨‹m ˙Y-̆ \Ù⁄ © -̈Æ-≠-⁄k’ ˙S -̊̈ P-VÙL E⁄-YÙ-]RÙ?

GR-]Ùp?

$ ˙aÙ™-̇ ]Ù-́ -•˙V © -̈Æ¤s[ E -̈́ -]e-L-∞u £\l-©Vp◊Ls G˚Y?

$ œWe-œ-L-fid-œl T -̈QÙUm Ht-Th” U≤-Ru E⁄-YÙ-]Ùu Gu\ ·t˚\

Ht-fld-˘LÙs-°-»o-L[Ù?

S≈-]-U-≤-R-≤u T -̈QÙU YW-XÙt-fll TÙ˚R-́ p CPm-©-•jR ©\ E -̈́ -]e-Lfim-

C-⁄d-°u-\] Ap-X-YÙ? ∏˙Z RWl-Th-”s[ RL-Yp-L-̊ [-Ÿm TP-Æ-[d-Lj-̊ R-Ÿm

(8.11) œ±l-◊-L-∞u A•l-T-˚P-´p Tœl-TÙn‹ ˘Nn’ Ee-Ls ÿ•-‹-L˚[

A±ÆVp œ±l-̇ Th-•p G›-’e-Ls

Bo• ©j-Rd-Lv WÙ™-Pv

$ U≤R œXj-ßu ™L-‹m ◊WÙ-R] Efll-©-]o.

$ Bl-©-̈ d-LÙ-Æ-≠-⁄k’ T•-Ÿ-⁄-Ye-Ls °˚Pj-R].

$ Í˚[-́ u  T⁄-U-]-[‹ 325 L] ˘N.¡.

$ ˘U≠kR EPp.

$ Bl-©-¨d-LÙ -Æp C⁄k’ T•-Ÿ-⁄-Ye-Ls

°˚PjR].

$ Í˚[-́ u T⁄-U-]-[‹ 460 L] ˘N.¡.

Bvh-W˙XÙ ©j-Rd-Lv AT-Wu-£v
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$ Lt-L-∞-≠-⁄k-’m G¤m-◊j-’i-”-L-∞p C⁄k-’m

BŸ-Re-Ls RVÙ¨jR]o.

$ Bl-©-̈ d-LÙ-Æ-≠-⁄k’ T•-Ÿ-⁄-Ye-Ls °˚Pj-R].

$ Í˚[-́ u T⁄-U-]-[‹ 610 L] ˘N.¡.

˙aÙ˙UÙ-G-Wd-Pv

$ L•-]-UÙ] ∏rj-RÙ-̊ P-Ÿm ˘T¨V Tt-L-fim.

$ Bl-©-̈ d-LÙ-Æ-≠-⁄k-’m B£-VÙ-Æ-≠-⁄k-’m T•-Ÿ-

⁄-Ye-Ls °˚Pj-R].

$ Í˚[-́ u T⁄-U-]-[‹ 1000 L] ˘N.¡.

$ ®™ok’ ®t-œm ß\-‡s-[˚Y.

˙aÙ˙UÙ ®VÙi-Po-RÙ-Xu-£v

$ S≈] U≤-R-≤u NULÙXjß]o.

$ I˙WÙl-TÙ, B£VÙ Gu\ CPe-L-∞p C⁄k’

T•Ÿ⁄-Ye-Ls °˚Pj-R].

$ Í˚[-́ u T⁄-U-]-[‹ 1430 L] ˘N.¡.

TP-Æ-[d-Lm 8.11

˙aÙ˙UÙ NÙl-©-Vuv

$ S≈] U≤-Ru.

$ ÿRp T•-Ÿ-⁄-Ye-Ls ©WÙu-≥-≠-⁄k’ °˚Pj-R].

$ Í˚[-́ u T⁄-Uu 1700 L] ˘N.¡

˙aÙ˙UÙ-a-©-≠v
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œ±l-◊-Ls

$ T•-Ÿ-⁄-Ye-Ls °˚PjR CPe-Ls.

$ Í˚[-́ u T⁄-U-]-[-Æp Ht-ThP ˙Yfl-TÙ”.

U≤-R≤u T -̈QÙU YW-XÙtfll TÙ˚R-́ p ©\ E -̈́ -]e-L-∞-P-™-⁄k’ U≤R˚]

˙Yfl-T-”j-’m £\l©VpLs G˚Y-?

-©\ E -̈́ -]e-L-̊ [-Ÿm CVt-̊ L-̊ V-Ÿm Ru-‡-̊ PV Lh-”-lTÙh-•u ∏r ˘LÙi”

YkR U≤-R-≤u ˘NVp-Ls CVt-˚L-´-‡-˚P-V-‹m E´-¨-]e-L-∞-‡-˚P-V-‹m

®˚X˙Tt-±p Bßd-Lm ˘N¤j-’-°-\RÙ?

$

-

∏˙Z RWl-Th-”s[ œ±l˚T YÙ£d-L-‹m.

-̆ T⁄m C]AØ‹ (Mass Extinction)

◊Æ-́ p E -̈́ VlTpY˚L˚U EVok’m RÙrk’m LPk’ ̆ Nu\RÙL

YW-XÙfl ·fl-°-\-’. ◊WÙ-R] LÙX ™Ll˘T⁄m Y[of-£d-œl ©u-]o

HL˙RNm 200 ™p-≠-Vu Y⁄-Pe-L-fid-œ ÿu◊ Y[of£ Æ°-Rm

T•lT•VÙL Aß-L-̈ j-R-’. Y[of-£-̊ Vl Tt± Uh-”-UpX; ̆ UÙjR C]

AØ-‹d L˚R-L-̊ [-Ÿm YW-XÙfl ·fl-°-\-’. Cßp ™Ll-̆ T-̈ -V’ HL-

˙R-Nm 225 ™p-≠-Vu Y⁄-Pe-L-fidœ ÿu-]o SPk-R-’ Bœm.

◊Æ´p LÙQlThP E -̈́ -]e-L-∞p 96 Æ›d-LÙ-”m Aufl AØk’

˙TÙ´]. Cßp Lt-\-¤dœ Eh-ThP ˘UÙjR C] AØ‹ 63 ™p-≠-

Vu Y⁄PeLfidœ ÿu◊ SPk-R’ Bœm. Cd-LÙX A[-Æp RÙu

•˙]ÙNÙo-Ls ˙TÙu\ E -̈́ -]e-Ls U˚\k’ ˙TÙ -́].

C’-Y˚W CqYÙfl Ik’ ̆ UÙjR C]-A-Ø-‹-Ls SPk-R’ Gu-flm, C]

AØÆtœ ©u AßL ˙YL-UÙL E -̈́ -VlTp-Y-̊ L˚U ◊’l-©d-Ll-

Th-P-RÙ-L-‹m T -̈QÙU YW-XÙfl ·fl°-\-’. EX-Lj-ß-¤s[ E -́̈ -Vl

Tp-Y-̊ L˚U TZeLÙXj˚R ÆP- ™L-‹m EfN Lh-Pj˚R A˚PkR’

Rt-̆ TÙ-›’ Bœm. B]Ùp Cufl U≤-R-≤u œfld∏”Ls ÍXm

E´¨VlTp-Y-̊ L˚U BTj’ Ht-T-”m ÆR-UÙ-Ld œ˚\k-’s-[-’. Ck-

R-®˚X ̆ RÙPok-RÙp A”jR Im-T’ Y⁄-Pj-ßt-œs ◊Æ-́ p SÙu°p

J⁄ Teœ E -̈́ -]e-L-fim U˚\k’ ˙TÙœm Gufl £X LQd-œ-Ls

—h-•d-LÙh-”-°u-\-]. Aq-YÙfl SPk-RÙp Cu-fl-Y˚W SPkR C]A-Ø-

‹-L˚[ ÆP ™Ll-˘T-¨V ˘UÙjR C]AØ-YÙL CkR B\ÙY’

AØ‹ A˚U-Ÿm.
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˙LÙ•d-L-Qd-LÙ] Y⁄-Pe-L-[ÙL øi” ®u\ T -̈QÙ-Uf ˘NV-≠u Cfl-ßl TX˙]

Cu-̊ \V È™-́ u L˚P£ Æ⁄k-ß-]o-L-[Ù] S≈] U≤-Ro. ◊j-ßd ·o-̊ U-Ÿs[

U≤-R-¨u Li-Í-•j-R-]-UÙ] ˘NVp-Ls ◊Æ-´p E´-¨-]e-L-∞u ˘RÙPof-£˚V

Cp-XÙ-Up Bd-œUÙ?

LXk-’-˚W-VÙ-”e-Ls.

CVt-̊ L-́ p U≤-Rd œfld∏”L∞u ˘NV-≠u Æ-̊ [-YÙ] LÙX-®˚X UÙt-\-ÿm

E´-¨-]e-L-∞u C] AØ‹m Ht-T-”j-’m NYÙp-L-˚[l Tt± Cufl SÙm

EQok’s˙[Ùm. R≤-U-≤-R-⁄m ®fl-Y-]e-L-fim A˚Ul-◊-L-fim —t-fll-◊\l

TÙ’LÙl©t-LÙLf —fl-—-fll-TÙ-Lf-˘N-Vp-T-”-°u-\]o. Tp-Y-˚L-˚U-Ÿ-˚PV

Gd˙LÙ≥vPe-L-˚[l TÙ’-LÙl-T-Ru ÍXm Uh-”˙U U≤-R-¨u ®˚X-®t-©tœ

EflßV-∞dL ÿ•-Ÿm Gu\ Ei˚U˚V C’ —h•dLÙh”°\’. Gßo-LÙ-Xj-ßp

S˚P-˘T-flm ˙UÙN-UÙ] Æ˚[-‹-L˚[ ÿu-]˙W A±k’ TÙ’-LÙl◊

SPY•d˚LL˚[ G”d-œm ß\u U≤-R-⁄d-œ Ei” GuT’ SÙ˚[V EX-̊ Ll

Tt-±V Gßo-TÙol-̊ Tj R⁄-°-\’.

$ ◊Æ-́ p E⁄-YÙ] ÿRp E´of-̆ Np-≠u Et-Tj-ß˚Vl TP-Æ-[d-L-UÙ-L-‹m,

Æ[d-L-‹m ˘Nn-°-\Ùo-Ls.

$ ÿRp ̆ Np-≠-≠-⁄k’ ÎLÙ-̈ -VÙh-”-L-fim, TX˘NpE -̈́ -]e-L-fim T -̈QÙ-Um

A˚Pk’ E⁄-YÙ-]˚Y Gu-T˚R A±-‹-Èo-Y-UÙL Æ[d-œ-°-\Ùo-Ls.

$ T¨-QÙ-Uj-˚Rl Tt-±V ÿd-°V ˙LÙhTÙ”L˚[ Ußl-¿” ˘Nn’

Y˚WV˚\L˚[-Ÿm ˙Uu-̊ U-L-̊ [-Ÿm ©¨j-R-±k’ Æ[d-œ-°-\Ùo-Ls.

$ T¨-QÙ-Ud ˙LÙhTÙ”L˚[ E⁄-YÙd-°V A±-Æ-Vp Yp-¤-So-L-∞u

ÿVt£L˚[ Ae-∏-L-̈ lT’Pu Æ˚X-U-ßd-L-‹m ˘Nn-°-\Ùo-Ls.

$ T -̈QÙ-Ud ̇ LÙhTÙh˚P Efl-ßl-T-”j-’-°u\ NÙu-fl-Ls Au-\ÙP YÙrd-̊ Lf

„Z-≠p C⁄k’ G”j-’d-LÙh-”-°-\Ùo-Ls.

$ T•-Ÿ-⁄Yd LpÆ, T -̈QÙ-Uj-ßtœ Gq-YÙfl NÙu-fl-Ls R⁄-°u-\] Gu-T-̊ Rl

Tœl-TÙn‹ ˘Nn’ Æ[d-œ-°-\Ùo-Ls.

$ S≈] ˘RÙØp÷h-Te-Ls T -̈QÙ-Uj-ßtœ Gq-YÙfl ER-‹-°u-\] Gu-T-̊ Rl

Tœl-TÙn‹ ˘Nn’ ÆY-̈ d-°-\Ùo-Ls.

$ T -̈QÙUUWjßu TPm Y˚W-°-\Ùo-Ls.
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$ U≤-Rl T¨-QÙ-Uj-ßu ÿd-°V ®˚X-L-˚[l TPÆ[d-LUÙL Æ[dœ

°\ÙoLs.

$ E -̈́ -́ u ˘RÙPof-£˚V Efl-ßl-T-”j-’-Y-ßp U≤-R-≤u LP-̊ U-Ls Gu]

Gu-T-̊ Rl ©¨j-R-±k’ ˘NVp-T-”-°-\Ùo-Ls.

$ E -̈́ -́ u Et-Tj-ß-̊ VŸm T -̈QÙ-Uj-̊ RŸm Tt-±-V ˘RÙPo Bn-‹-L-∞p

D”-T-”-°-\Ùo-Ls.

1. CVt˚L ˙Ro-‹d ˘LÙs˚L ÿu˚Ydœm L⁄j’ VÙ’?

a) E -̈́ u Et-Tj-ß.

b) E -̈́ - C]e-L-∞u Et-Tjß.

c) ÎLÙ-̈ -̇ VÙh-”-L-∞u Et-Tjß.

d) E -̈́ u ˙YßlT -̈QÙ-Um.

2. ◊˙WÙ-LÙ-̈ -̇ VÙh-”-L-∞-≠-⁄k’ Cufl LÙQl-T-”-°u\ E -̈́ VlTpY˚L˚U

Gq-YÙfl  E⁄-YÙ-´] GuT˚Rd œ±l-©-”m ÿd-°V L⁄j-’-L˚[

AhPY˚Ql-T-”j-’e-Ls.

3. U≤-Ru CVt-˚L-´p ˘Nn-Ÿm £X œfld-∏-”-Ls T¨-QÙU ˘NVp-L-∞p

RÙdLm ˘N¤j’°\RÙ? ©\ E´-¨-]e-L-∞u ®˚X-®t˚T C’ Gq-YÙfl

TÙßd-°-\’?

$ È™-´p E´-¨-]j-ßu Et-Tj-ß-Ÿ-Pu ˘RÙPo-◊-˚PV ˙Yßl-T-¨-QÙ-Ud

˘LÙs˚L A±-Æ-Vp ̆ RÙPo-◊-̊ P-V’ Gufl ̆ R∞-‹-T-”jßV Î˙W ̨  ™pXo

Bn-Æu J⁄ UÙß-̈ ˚V E⁄-YÙd° LÙh-£dœ ˚Yd-L‹m.

$ U≤-R-≤u T -̈QÙU UWj˚Rl TP-UÙ-Ld LÙh-”m Æ[d-Ll-T-Pm RVÙ-̈ j’

LÙh-£dœ ˚Yd-L‹m.
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