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˙R∫V∏Rm

_] LQ U] Aß-SÙ-VL _V ̇ a

TÙWR TÙdV ÆRÙRÙ,

TgNÙT £k’ œ_-WÙR UWÙhPÙ

ßWÙ-ÆP Ej-LX TeLÙ,

Æk-ßV ∂UÙ-NX Vÿ]Ù LeLÙ,

Ef-NX _Xß RWeLÙ,

RY —T SÙ˙U _Ù˙L,

RY —T B£^ UÙ˙L,

LÙ˙L RY _V LÙRÙ

_]-LQ Ue-L[ RÙVL _V ̇ a

TÙWR TÙdV ÆRÙRÙ.

_V ̇ a,- _-V˙a, _V˙a

_V _V _V _V˙a!

Efl-ß-˘UÙØ

Ck-ßVÙ G]’ SÙ”. Ck-ß-Vo A˚]-Y-⁄m G]-’

EPu ©\k˙RÙo.

G]’ SÙh˚P SÙu E -́̈ -‡m ̇ UXÙL Ußd-

°-̇ \u. ARu Y[mYÙnkR Tp-Y-̊ Ll TWm-

T-̊ Wl ◊L-Øp SÙu ˘T⁄˚U ˘LÙs°˙\u.

ARt-œjRL SÙu Guflm SPk’ ̆ LÙs-̇ Yu.

Gu ̆ Tt-̇ \Ùo, B£-̈ -Vo, Íj-̇ RÙo CYo-L˚[

SÙu Suœ Ußl˙Tu.

SÙu G]’ SÙh-•-‡-̊ P-V‹m, SÙh” Ud-L-fi-

˚P-V-‹m Y[jßtLÙL-‹m, Cu-Tj-ßt-LÙ-L-‹m

ÿVt£ ̆ Nn˙Yu.
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Au◊s[ UÙQYf ˘NpYeL˙[!

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Bdœ°u\].

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

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

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

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

TVuT”m G] GßoTÙod°˙\u.

YÙrj’dLfiPu,

ÿ˚]Yo ˙_. ©WNÙj

CVdœSo

SCERT, ̇ LW[m



CkßV AW£VX˚Ul◊f NhPm

TÙLm 4 A

CkßVd œ•UdL∞u A•lT˚Pd LP˚ULs

51 A ©¨‹d·fl

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

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

∏Rj˚RŸm UßjR¤m;

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

GiQeL˚[ ˘Sg£p ®fljßl ©uTtflRp;

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

®˚X®fljßd LÙlTÙtflRp;

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

◊¨V‹m RVÙWÙ´⁄jRp;

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

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

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

HtT”j’m ˘NVpL˚[ Æh˘PÙØjRp;

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

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

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

˘LÙsfiR¤m;

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

Es[±‹jß\m, ∫oß⁄jRjß\m B°VYt˚\ Y[ojRp.

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

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

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

TWl◊L∞¤m ÿRu˚U ®˚X GnR ÿV¤Rp;

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

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

HtT”jßd ˘LÙ”jRp;

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

LP˚UL[Ùœm.





AßLd Lt\¤dœ

(Ußl¿h•tœ EhT”jR ̇ Yi•Vßp˚X)

Ußl©PXÙm

˘RÙPo ̆ NVpTÙ”Ls

ClTÙPË≠p YNßdLÙL £X œ±¬”Ls

TVuT”jRlTh”s[]



TW‹m ˙SÙnLs TWÆV CPeL∞p Es[ SToLs U˚\l© (Mask) ET

˙VÙ°j’ ˘NVpT”Yßu TPj˚Rd LY≤jæoLs ApXYÙ? C’˙TÙu\

„r®˚XL∞p U˚\l© (Mask)TVuT”j’Yßu ET˙VÙLm G˚Y˘VpXÙm?

 ˙SÙV‘ Eh◊œY˚Rj R˚P˘Nn°\’



TW‹m ˙SÙnLfidœ GßWÙL ÿu L⁄RpLs ˙Ut˘LÙsY’ ˙SÙn TW‹m

YÙnl˚T KW[‹Y˚W R˚P˘NnŸUpXYÙ? ̇ SÙV‘ Eh◊œR˚Xj R˚P˘Nn

YRtœ SU’ EP≠p ARtLÙ] R”lTÙt\p A˚Ul◊Ls Es[] ApXYÙ?

Th•V≠P‹m.
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E´¨Vp ̨  X

˙SÙV‘ Eh◊LÙRYÙflj R”lTRtœm EP≠u Es˙[ ÷˚ZkR ̇ SÙV‘dL˚[

AØdL‹m ˘NnŸm EP≠u ß\˙] R”lTÙt\p (Body defense). Tp˙Yfl

R”lTÙt\p A˚Ul◊L[Ùp E⁄YÙdLlThP˙R SU’ EPp.

TPÆ[dLm (5.1) Etfl˙SÙd° EP≠¤s[ R”lTÙt\p A˚Ul◊L˚[l Tt±V

œ±l◊ RVÙo ˘NnV‹m.

EPp TPXeLfim øoUeLfim

EP˚Xl ˘TÙßk’ TÙ’LÙdœm TPX˙U ˙RÙp. ˙SÙV‘ Eh◊œY˚Rj

R˚P˘NnŸm TÙ’LÙl◊d ˙LÙh˚PVÙL‹m C’ ˘NVpT”°\’.

∏˙Z ˘LÙ”dLlTh”s[ TPj˚RŸm (5.1) Æ[dLj˚RŸm TœlTÙn‹ ˘Nn’

œ±l◊L∞u  A•lT˚P´p œ±l◊ RVÙo ˘NnV‹m.

TPÆ[dLm 5.1 R”lTÙt\p A˚Ul◊Ls

EP≠¤s[

R”lTÙt\p

A˚Ul◊Ls

EPp TPXeLfim øoUeLfim

EPp ßWYeLs

 (˙RÙp, ™ÎdLvTPXm, ™ÎdLv, E™røo,

  LiΩo ÿR≠V˚Y)

 (CWjRm, ®Qøo)

˘N˙TμVv —Wl©:

EtTjß ˘NnŸm ˘NTm ˙RÙ˚X Gi˘Qn
UVÿ˚PVRÙL‹m RiΩo Jh•d ˘LÙs[Ù
U¤m TÙ’LÙd°\’.

ÆVo˚Y —Wl©:

EtTjß ˘NnŸm ÆVo˚Y ˙SÙV‘dL˚[
AØd°\’.

TPm 5.1 ̇ RÙ¤m R”lTÙt\¤m

G©˘Po™v:

Cßp LÙQlT”m ˘LWÙh•u Gu\ ◊WRm
˙SÙV‘dL˚[j R˚P˘Nn°\’.
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EPp TœßL˚[ ˘Y∞´≠⁄k’m Es∞≠⁄k’m ˘TÙßk’

TÙ’LÙdœm TPX˙U ™ÎdLv TPXm (TPm 5.2) C’ EtTjß ̆ NnŸm

™ÎdL≥p ̇ SÙV‘dLs AØk’˙TÙ°u\]. CqYÙfl AØdLlT”m

˙SÙV‘dL˚[ ™ÎdLv TPXjß¤s[ ∫≠VÙ ̆ NpLs ̆ Y∞˙Vtfl

°u\].

TPm  5.2 ™ÎdLv TPXm

TPÆ[dLm 5.2 EPpøoUeLfim R”lTÙt\¤m

AhPY˚Q 5.1

EPp TPXeLs TXY˚L Su˚UTVdœm TÙdº¨VÙdL∞u

CVt˚L YÙØPÿUÙœm. EP≠‡s Eh◊œm ̇ SÙV‘dLs

C⁄l©PjßtLÙL‹m FhPfNjßtLÙL‹m Su˚U TVdœm

TÙdº¨VÙdLfiPu ̇ TÙh•´”°u\]. CkRl ̇ TÙh•´p

HWÙ[UÙ] ˙SÙV‘dLs AØk’˙TÙ°u\].

Íd°¤s[ ™ÎdLv

E™rø¨¤s[ ̊ X˙NÙ˚Nm

—YÙNd œZÙ´¤s[ ™ÎdLv

C˚Wl˚T´¤s[ HCl

œP≠¤s[ ™ÎdLv

LiΩ¨¤s[ ̊ X˙NÙ˚Nm

LÙß¤s[ ̆ U›œ

£flø¨¤s[ ̊ X˙NÙ˚Nm

EPp Tœß EPpøoUm

LÙ’ ...................................................................

................................................................... E™rø¨¤s[ ˚X˙NÙ˚Nm

Li ...................................................................

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

HCl

œ±l◊Ls

 ˙RÙ¤m R”lTÙt\¤m

 ™ÎdLv TPXÿm R”lTÙt\

¤m

ÆVo˚Y, ™ÎdLv ˙TÙu\ EPpøo

UeLs ̇ SÙV‘dL˚[ AØd°u\].

G]l ◊¨k’˘LÙiºoLs ApXYÙ.

©\ Gk˘RkR øoUeLs ˙SÙV‘d

L˚[j R”lTRtœ ER‹°u\]?

TPÆ[dLm (5.2) TœlTÙn‹ ˘Nn’

∏˙Z ̆ LÙ”dLlTh”s[ AhPY˚Q

(5.1) Èojß ˘NnV‹m.
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R”lTÙt\p ̆ NVpTÙ”

TÙdº¨VÙdL˚[ Æ›e° AØd°\’. TÙdº¨VÙ˚Y

AØdœm ˙Yßl ˘TÙ⁄hL˚[ E⁄YÙdœ°\’.

©\ ˘Ys˚[ CWjR A‘dL˚[j Ái”°\’.

CWjR œZÙnL˚[ Æ¨Y˚PVf ˘Nn°u\’.

Ak®Vl ˘TÙ⁄hL˚[ AØd°u\ ˙Yßl˘TÙ⁄h

L˚[ E⁄YÙdœ°\’. ≈dL GßoÆ˚]dœj ˙R˚Y

VÙ] ˙Yßl˘TÙ⁄hL˚[ EtTjß ˘Nn°\’.

˘Ys˚[ CWjR A‘dLs

®Îh˙WÙ©p

˙T˙^Ù©p

D£˙]Ù©p

TPÆ[dLm 5.3 ˘Ys˚[ CWjR A‘dLfim R”lTÙt\p ˘NVpTÙ”Lfim

˙SÙV‘dL˚[ Æ›e° AØd°\’.˙UÙ˙]Ù˚Nh

œ±l©hP ˙SÙV‘dL˚[j ˙Ro‹˘Nn’

AØd°\’.
≠m˙TÙ˚Nh

EPp TPXeLfim øoUeLfim ˙SÙV‘ Eh◊œR˚X GqYÙ˘\pXÙm

R˚P˘Nn°u\] G]l ◊¨kRRpXYÙ?  GqYÙfl?

EPp ßWYeLfim R”lTÙt\¤m

EPpßWYeL[Ù] CWjRÿm ®Qø⁄m ˙SÙn R”lTÙt\≠p ÿd°V Teœ

Y°d°u\]. ˙SÙV‘dLs EP≠‡s Eh◊œY˚Rd Lh”lT”j’Rp,

˙SÙV‘dL˚[Ÿm A˚Y EtTjß ̆ NnŸm Sf—l˘TÙ⁄hL˚[Ÿm ̆ NV≠ZdLf

˘NnRp, ˘T⁄dLU˚PY˚Rj R˚P˘NnRp ÿR≠V ˙YflThP R”lTÙt\p

ÿ˚\L˚[ EPp ßWYeLs Htfld˘LÙs°u\]. CWjRm R”lTÙt\p

A˚Ul©u TœßVÙLf ˘NVpT”Y’ GqYÙfl G]l T¨˙NÙßdLXÙm.

CWjRÿm R”lTÙt\¤m

˘Ys˚[ CWjR A‘dLs ˙SÙn R”lTÙt\≠p ÿd°V Teœ Y°d°u\].

TPÆ[dLm (5.3) TœlTÙn‹ ˘Nn’ ˙SÙn R”lTÙt\≠p ˘Ys˚[ CWjR

A‘dL∞u Te°˚]l Tt± œ±l◊ RVÙo ˘NnV‹m.

˘Ys˚[ CWjR A‘dL∞u ˙SÙn R”lTÙt\p ˘NVpTÙ”L˚[l Tt±l

◊¨k’ ̆ LÙiºoLs ApXYÙ. C≤, ̇ YflThP ̇ SÙn R”lTÙt\p ÿ˚\L˚[l

Tt± A±VXÙm.
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LÙVeLs YØ ˙SÙV‘dLs

Es˙[ ÷˚Z°u\]..

˙Yßj RLYpLs

E⁄YÙ°u\]

TPÆ[dLm 5.4 ≈dL GßoÆ˚]

1

CWjRj Rk’°Ls

Æ¨Y˚P°u\]2

˘Ys˚[ CWjR A‘d

Ls CWjRj Rk’°

L∞u —Yo YØVÙL

LÙVm HtThP Tœß˚V

A˚P°u\].

3

®Îh˙WÙ©p¤Lfim

˙UÙ˙]Ù˚Nh”Lfim

˙S ÙnA‘dL˚[

Æ›e° AØd°u\].

4

5

≈dL GßoÆ˚]

LÙVm HtT”m˘TÙ›’ AkRl Tœß ≈dLU˚PY˚R øeLs LY≤jR’iPÙ?

≈dL GßoÆ˚] Gu\±VlT”m CkRf ˘NVpTÙ” GqYÙfl S˚P˘Tfl°\’

GuT˚R Æ[dœm TPÆ[dLm (5 .4) ∏˙Z ˘LÙ”dLlTh”s[’.

œ±l◊Lfi˚PV‹m Æ[dLjß‡˚PV‹m A•lT˚P´p TœlTÙn‹ ˘Nn’

œ±l◊ RVÙo ˘NnV‹m.

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 Ae-œs[ Rk’°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 AßLUÙ] ˘Ys˚[ CWjR A‘d-L-fim CWj-Rd-œ-ZÙn-L-∞-≠-⁄k’ LÙVm Ht-

ThP Tœ-ß˚V A˚P-°u-\-]. C’˙Y LÙVeL˙[Ù, N˚R˙YÙ Ht-T-”m˙TÙ’ Al-T-œß

≈dLU˚PYRtLÙ] LÙWQUÙœm.CkRj R”lTÙt\p ˘NVpRÙu ≈dL GßoÆ˚]

(Inflammatory response) Gu-\-±-Vl-T-”-°-\-’.

œ±l◊Ls

$ Rk’°f —Yo Æ¨Y˚PYR]Ùp Es[ ET˙VÙLm

$ ≈dL GßoÆ˚]´p ˘Ys˚[ CWjR A‘dL∞u Teœ

$ ≈dL GßoÆ˚]Ÿm R”lTÙt\¤m

LÙVm HtThP Tœß´p Es[ ˙SÙV‘dL˚[ ˘Ys˚[ CWjR A‘dLs

Æ›e° AØd°u\] G] øeLs LY≤jæoLs ApXYÙ? CkRf ˘NVpTÙ”

GqYÙfl S˚P˘Tfl°\’?
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’˙WÙm˙TÙ©[Ùv•u

LÙp£Vm, ˚YhP™u

˙SÙV‘

NTP-Æ-[d-Lm 5. 3 ̇ T˙LÙ-˚Nh-˙PÙ-≥v

˙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 (5.5) Tœl-TÙn‹

˘Nn’ œ±l◊ RVÙo ˘Nn’ A±ÆVp œ±l˙Th•p G›R‹m.

CWjRm E˚\Rp

CWjRm E˚\R¤m J⁄ R”lTÙt\p ˘NVpTÙ˙P. CWjRm E˚\R≠p

S˚P˘Tflm UÙt\eLs ∏˙Z J›eœT”jRlTh”s[˚Rl TœlTÙn‹ ˘Nn’

CWjRm E˚\Rp ˘NVpTÙh•¤s[ Tp˙Yfl ®˚XL˚[l ◊¨k’˘LÙi”

œ±l◊ RVÙo ˘NnV‹m.

’˙WÙm©u

$ LÙVm HtThP Tœß´¤s[ ß—dLfim ©˙[h˘Xh”Lfim £˚Rk’

’˙WÙm˙TÙ ©[Ùv•u Gu‡m ˘SÙß E⁄YÙ°\’.

$ ©[ÙvUÙÆ¤s[ ◊˙WÙ’˙WÙm©u  
 K

 ’˙WÙm©u

$ ˚Tl¨˙]Ù_u ˚Tl¨u C˚ZLs

$ ˚Tl¨u C˚ZLs ˙Nok’ E⁄YÙœm Y˚Xl©u]≠p £Yl◊ CWjR

A‘dLfim  ©˙[h˘Xh”Lfim £d° CWjRm E˚\Rp S˚P˘Tfl°\’.

TPÆ[dLm 5.6 CWjRm E˚\Rp

˚X˙NÙ-̇ ^Ù-™-¤s[  ̆ SÙßLs ̇ SÙn

A‘d-L˚[f £˚Rj’ AØd-°u-\]

Nq-‹l ̊ TLs ̊ X˙NÙ-̇ ^Ù-ÿ-Pu C˚Q-°u-\]

˚X˙NÙ-̇ ^Ùm

˙SÙV-‘d-L˚[f Nq-‹-̊ Td-œs Eh-̆ LÙs°-\’

LØ‹l˘TÙ⁄hLs ̆ Y∞˙Vt\lT”°u\]



85

E´¨Vp ̨  X

˙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-”-°-u\].

˘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-°-\-’.

CWjR CZl◊ HtTPÙU¤m LÙVeLs YØ

˙SÙV‘dLs Eh◊LÙUp R˚P ˘NnV‹m

CWjRm E˚\Rp ERÆ◊¨°\’. CWjRm

Lh•VÙ]‹Pu LÙVm œQUÙœm Æ˚]Ÿm

˘RÙPeœ°\’.

LÙVm œQU˚PRp

≈dL GßoÆ˚], CWjRm E˚\Rp Gu\

®Lr‹Lfidœl ©u]o Es[ ®˚X˙V

LÙVm œQU˚PRp. LÙVm HtT”m˘TÙ›’

AØ‹ HtThP’m CZl◊ HtThP’UÙ]

ß—dLfidœl TßXÙL A˙R˙TÙufl ß—dLs

E⁄YÙ°u\]. CjR˚LV „r®˚XL∞p

LÙVjßu A˚PVÙ[m ˘R¨VÙ’. B]Ùp

A˙R ß—dLfidœl TßXÙL ß—dLs E⁄YÙL

ÿ•VÙR ˙TÙ’ C˚Ql◊j ß—dLs

LÙVj˚Rd œQm A˚PVf ˘Nn°u\].

CkRf „r®˚XL∞p LÙVjßu A˚PVÙ[m

Bd•˙YhPh TÙoμVp

’˙WÙm ṪÙ©[Ùv•u ̊ Pm  (aPTT)
CWjRm E˚\VÙR ®˚X˙VÙ

˘RÙPok’ CWjR CZl˙TÙ

HtT”m ˘TÙ›’ ARtLÙ]

LÙWQj˚R A±Ÿm T¨

˙NÙR˚]˙V aPTT.  CWjR

UÙß¨´p œ±l©hP √˙V_u”Ls ̇ Nodœm

˘TÙ›’ GjR˚] Æ]Ù•L∞p CWjRm E˚\

°\’ G] LiP±VlT”°\’. CkRl

T¨˙NÙR˚]´u NÙRÙWQ A[‹ 30 ÿRp 40

Æ]Ù•L[Ùœm. CWjRm E˚\R¤dœ ERÆ

◊¨Ÿm LÙW¶L∞u A[‹m ˘NVpTÙ”m

CkRl T¨˙NÙR˚] ÍXUÙL A±VXÙm.

U≤RoL∞p LÙVm HtT”m˘TÙ›’ NÙRÙWQ

UÙL CWi” ÿRp 7 ®™Pm Y˚W CWjR

CZl◊m 8 ÿRp 15 ®™Pjßtœs CWjRm

E˚\V‹m ˘Nn°\’.

˘R¨°\’. LÙVm HtT”m ˘TÙ›’ ˙SÙn ˘RÙt\p HtThPÙp LÙVeLs ˘U’YÙL

œQU˚P°u\]. Y≠˚UVÙ] ˙SÙn R”lTÙt\p A˚Ul◊ ˙YLUÙL LÙVj˚Rd

œQU˚PVf ˘Nn’ ˙SÙn˘RÙt\≠u YÙnl˚Td œ˚\d°\’.

LÙnf-Np J⁄ R”l-TÙt-\p ̆ NVp-TÙ”

EP-≠u NÙRÙ-WQ ̆ Yl-T-®˚X 37 0C (98.6 0F) Bœm. EPp ̆ YlT®˚X NÙRÙWQ

A[˚YÆP EV⁄m ®˚X˙V LÙnfNp.  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.
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LÙnf-Np EP-≠u J⁄ R”l-TÙt-\p ˘NVp Gufl ◊¨k’ ˘LÙi-ºo-Ls Ap-

XYÙ?LÙnfNp Y⁄m˘TÙ›’ U⁄k’Ls Eh˘LÙsY’ GR]Ùp? ∏˙Z

˘LÙ”dLlTh”s[ œ±l◊L˚[ YÙ£j’ ÿ•‹L˚[ E⁄YÙdL‹m.

˙SÙV‘ ̆ RÙt-\p 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.

˙SÙV‘ Eh◊œR˚Xj R˚P˘NnV‹m AYt˚\ AØdL‹m ERÆ◊¨Ÿm £X

A˚Ul◊L˚[l Tt± ◊¨k’˘LÙiºoLs ApXYÙ. ˙SÙV‘dL∞u £\l◊j

Ru˚UL˚[d L⁄jßp˘LÙs[ÙUp GpXÙ ˙SÙV‘dLfidœ GßWÙL‹m J˙W

˙TÙufl Gßodœm A˚Ul˙T ̆ TÙ’YÙ] TÙ’LÙl◊ A˚Ul◊ (Non specific body
defence) ̆ TÙ’YÙ] R”lTÙt\p Gu±pXÙUp EP≠p Eh◊œm ̇ SÙV‘dL˚[d

©¨jR±V‹m AYt˚\ AØdL‹m ˘NnY’ ≠m˙TÙ˚Nh”Ls Bœm.

≠m˙TÙ˚Nh Gu‡m ˙TÙWÙ∞

EP≠p Eh◊œk’ R”lTÙt\p ˘NV˚Xj ÁiPd·•V ˙SÙV‘dL˚[Ÿm

Ak®Vl ̆ TÙ⁄hL˚[Ÿm Bu•˘_uLs Gufl ·flYo. Jq˘YÙ⁄ Bu•˘_u

Lfi˚PV‹m A˚Ul˚Tl ©¨jR±k’ AYt˚\d œ±lTÙL AØdœm R”lTÙt\p

A˚Ul˙T œ±l©hP TÙ’LÙl◊ A˚Ul◊  (Specific defence).

≠m˙TÙ˚Nh”Ls G‡m ˘Ys˚[ CWjR A‘dL˙[ C’˙TÙu\ ˙SÙV‘d

L˚[ AØd°u\]. ≠m˙TÙ˚Nh”Ls CWi” Y˚LlT”m. C˚Y G¤m◊

Uw˚_´¤m ®Qøoÿ•f—L∞≠⁄k’m E⁄YÙdœ°u\]. CYt±p G¤m◊

Uw˚_´≠⁄k’ ÿßof£ A˚PT˚Y B ≠m˙TÙ˚Nh”Ls, ¡Rÿs[˚Y ̊ RUv

—Wl©´p ÿßof£ A˚P°u\]. C˚Y˙V T ≠m˙TÙ˚Nh”Ls.

TPm 5.3 Æ[dLj˚Rl TœlTÙn‹ ̆ Nn’ œ±l©hP R”lTÙt\p ̆ NVpTÙh•p

≠m˙TÙ˚Nh”L∞u Te°˚]l ©¨jR±k’  œ±l◊ RVÙo ˘NnV‹m.

B ≠m˙TÙ˚Nh”Ls

EP≠p Eh◊œm Bu•˘_uLfidœ GßWÙL  C˚Y £X ◊WReL˚[ EtTjß

˘Nn°u\]. C˚Y˙V Bu•TÙ•Ls (Antibodies).
Íufl YØL∞p Bu•TÙ•Ls ˙SÙn A‘dL˚[ AØd°u\].

1. TÙdº¨VÙÆu ˘Np Nq˚Yf £˚Rj’ AYt˚\ AØd°u\].

2. Bu•˘_uL∞u Sf—j Ru˚U˚Vf ˘NV≠ZdLf˘Nn°u\].

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

B ≠m˙TÙ˚Nh

T ≠m˙TÙ˚Nh

TPm 5.3
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TPÆ[dLm 5.8 ®Qøo UiPXm

®Qøo œZÙn

®Qøo ÿ•f—

UiΩWp

TPÆ[dLm 5.7

CWjRÿm R”lTÙt\p ̆ NVpTÙ”Lfim

...........................
CWjRÿm

R”lTÙt\p

˘NVpTÙ”Lfim 

Bu•TÙ•L∞u

EtTjß

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

LÙVm

œQ˚URp

T ≠m˙TÙ˚Nh”Ls

 ©\ R”lTÙt\p ˘NpL˚[j Ái”°u\].

 ˚YWv TÙßjR ˘NpL˚[ AØd°u\].

 ◊tfl˙SÙn ˘NpL˚[ AØd°u\].

C’Y˚W ◊¨k’˘LÙiP RLYpL∞u A•lT˚P´p

CWjRjß‡˚PV R”lTÙt\p ˘NVpTÙ”L˚[d

œ±l©”m TPÆ[dLm (5.7) Èojß ˘NnV‹m.

®Qø⁄m R”lTÙt\¤m

®Qø˚Wl Tt± øeLs ÿu]˙W ◊¨k’˘LÙiºoLs

ApXYÙ? TPÆ[dLÿm (5.8) Æ[dLÿm TœlTÙn‹

˘Nn’ ̇ SÙn R”lTÙt\p ̆ NVpTÙ”L∞p ®Qøo GqYÙfl

ER‹°u\’ Gufl LXk’˚WVÙP‹m.

CWjRjß≠⁄k’ E⁄YÙL‹m ¡i”m CWjRjßtœs

EhLY⁄R¤m ̆ NnVlT”°u\ ®Qøo ̇ SÙn R”lTÙt\p

˘NVpTÙ”L∞p CWjRj˚Rl ˙TÙu˙\ ÿd°V Teœ

Y°d°\’.

®Qø¨p HWÙ[m ≠m˙TÙ˚Nh”Ls LÙQlT”°u\].

˙SÙV‘dL[Ù] TÙdº¨VÙdL˚[ ®Qøo ÿ•f—L∞¤m

UiΩW≠¤m ˚Yj’ AØd°u\].

CmŸ˙]Ùœ˙[Ù◊≠u

B ≠m˙TÙ˚Nh”Ls EtTjß

˘NnŸm R”lTÙt\p ˙Yßl

˘TÙ⁄hL[Ù] Bu•TÙ•Ls

CmŸ˙]Ùœ˙[Ù◊≠‡Ls Gufl

A±VlT”°u\]. C˚Y Y
Y•Yjß ¤s[ J⁄ ◊WRUÙœm.

CYt±u ÷≤lTœß´p

œ±l©hP Bu•˘_uL˚[

C˚Qdœm TœßLs Ei”.

CkR TœßLs Bu•˘_u-

L˚[d œ±lTÙLl ©¨jR±k’

AØdL ER‹°u\].  IgA, IgD,
IgE, IgG, IgM ̇ TÙu\ 5 Y˚LVÙ]

C m Ÿ ˙ ] Ù œ ˙ [ Ù ◊ ≠ ‡ L s

Es[].

EPp˘YlT®˚X

 EVo‹
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—Y˘WÙh•˚V Etfl˙SÙdœm UÙQÆ´u Nk˙RLj˚Rd

LY≤dL‹m. R”lÈ£ Gu\Ùp Gu]? ˘LÙ”dLlTh”s[

Æ[dLj˚Rl TœlTÙn‹ ˘Nn’ œ±l◊ RVÙo ˘Nn’

A±ÆVp œ±l˙Th•p G›R‹m.

˙SÙV‘dLs EP≠‡s Eh◊œm˘TÙ›’ R”lTÙt\p

˘NVpTÙ”Lfidœ LÙXRÙURm HtThPÙp ˙SÙV‘dLs

˘T⁄L‹m TWY‹m ˘Nn°u\]. ˙SÙV‘Æu RÙdœRp

L˚[d L⁄jßp˘LÙi” R”lTÙt\p ˘NpL˚[j RVÙo

˘Nn’˚YlTRtLÙ] ̆ NVt˚Lÿ˚\˙V R”lTÙt\p ÿ˚\

(CmÎ˚]˙N`u). ˘NVt˚L R”l◊ ÿ˚\LfidLÙL

ET˙VÙ°d LlT”m ̆ TÙ⁄hL˙[ YÙd£‡Ls. E´⁄s[˙RÙ,

˘NV≠Zd LlThP˙RÙ S”®˚XVÙdLlThP˙RÙ B]

˙SÙV‘dLs, ˘NV≠ZdLlThP Sf—l ˘TÙ⁄hLs,

˙SÙV‘dL∞u ˘Np TœßLs ˙TÙu\Yt±p HRÙY’

Ju\ÙL A˚UŸm YÙd£‡L∞u ·flLs. C˚Y

EP≠‡s[ R”lTÙt\p ˘NVpTÙ”L˚[j Ái”m

Bu•_uLfiPu ˘NVpT” °u\].  CYt±tœ GßWÙL

EP≠p Bu•TÙ•Ls E⁄YÙd LlT”°u\]. CkR

Bu•TÙ•Ls ®˚Xj’®ufl Gßo LÙXjßp C˙R ̇ SÙ´tœ

LÙWQUÙœm ˙SÙV‘dL∞≠⁄k’ EP˚Xl TÙ’LÙdL‹m

˘Nn°u\].

GhYo” ˘_u]o

GhYo” ˘_u]o (1798) Gu‡m

Be°X U⁄j’Y˙W S≈] R”lÈ£

U⁄k’ Lfidœj ˘RÙPdL™hPYo.

UÙhPm˚U ˙SÙn TÙßjRYoL˚[f

£u]m˚U ̇ SÙn TÙßdLÙ’ G] CYo

LiP±k RÙo. CYo 8 YV’s[ Ko

Bi œZk˚R´p UÙhPm˚U ̇ SÙVÙp

TÙßdLlThP ˙SÙVÙ∞´≠⁄k-’s[

∫˚Zf ̆ N¤jß ]Ùo. AkR œZk˚Rdœ

UÙhPm˚U ˙SÙn E⁄YÙL‹m ©u◊

œQUÙL‹m ˘NnR’. CWi” UÙRe

Lfidœl ©u AYo A˙R œZk˚R

´p £u]m˚U ˙SÙ´tLÙ] ∫˚Zf

˘N¤jß]Ùo. AkRd œZk˚Rdœ

£u]m˚U ˙SÙn E⁄YÙLÆp˚X.

˘_u]⁄˚PV UÙhPm˚U Gu‡m

˘NÙp˚X ®˚]‹T”jß T— Gufl

˘TÙ⁄sT”m CXjæu ˘NÙpXÙ]

vacca ´≠⁄k˙R R”lTÙt\p ˘NVp

TÙ”Lfidœ YÙd£˙]`u Gu\

˘TVo °˚PjR’

EP≠¤s[ ̆ TÙ’YÙ] R”lTÙt\p A˚Ul◊L˚[l Tt±l ◊¨k’˘LÙiºoLs

ApXYÙ? ˘NVt˚Lÿ˚\´p ˙SÙn R”lTÙt\p ß\˚]l ˘T\ CV¤UÙ?

ARtLÙ] YØÿ˚\Ls G˚Y˘VpXÙm? LXk’˚WVÙP‹m.

R”lTÙt\p ÿ˚\Ls

"˙SÙV‘dL˚[j

R˚P˘NnV EP≠p

R”lTÙt\p A˚Ul◊

Es[˘TÙ›’ ©\œ GRtLÙL

R”lÈ£ ˙TÙP˙Yi”m?"

RÙnlTÙp ̇ TÙu˙\ R”lÈ£ŸmœZk˚R´u E¨˚U Bœm.
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AhPY˚Q 5.2

œ±l◊Ls

$ YÙd£˙]`≤u ÿd°Vj’Ym

$ YÙd£uL∞p Es[ LÙW¶Ls

$ Bu•˘_uLfim Bu•TÙ•Lfim

©\l◊ ÿRp Y[of£´u TX ®˚XL∞p ˘LÙ”dLlT”m

YÙd£uLs ˘RÙPoTÙ] RLYpLs APe°V ˙R£V R”l◊

U⁄k’ ÿ˚\L∞u AhPY˚Q˚Vf  ˙NL¨dL‹m. CR˚]

TœlTÙn‹ ̆ Nn’ ̆ LÙ”dLlTh”s[ AhPY˚Q (5.2) Èojß

˘NnV‹m.

R”l◊ U⁄k’ ÿ˚\L∞u ÿd°Vj’Yj˚R A±k’˘LÙsfim

—Y˘WÙh•Ls RVÙo ̆ Nn’ YœlT˚\´p LÙh£dœ ̊ YdL‹m.

£°f˚N ˛ Cflßj R”lTÙt\p

˙SÙn E⁄YÙœm˘TÙ›’ £°f˚N ˙Ut˘LÙs[ÙÆ•p Gu]

®L›m? £°f˚N Cflßj R”lTÙt\p ApXYÙ? SÙm

˙Ut˘LÙsfim Tp˙Yfl £°f˚N ÿ˚\Ls G˚Y˘VpXÙm?

$ BŸo˙YRm

$ £jR ˚YjßVm

$ Ÿ]Ù≤

$ CVt˚L £°f˚N

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

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

BŸo˙YRm

CkßV U⁄j’Yÿ˚\

CkßVÙÆp ˙RÙu± EXLl

©W£jß ˘Tt\ £°f˚N

ÿ˚\˙V BŸo˙YRm. SU’

EP˚X B˙WÙd°Vj’P‡m,

˘NVpß\‡P‡m ®˚X®fljR

˙Yi”˘U≤p SÙm CVt˚L

ŸPu C˚Qk’ YÙZ ˙Yi•

V’ Cu±V˚UVÙR Ju\Ùœm.

BŸo˙YRjßp RÙYW, ÆXeœ

L∞P™⁄k’ °˚Pdœm ̆ TÙ⁄h

Ls U⁄kRÙL ET˙VÙ°dLl

T”°u\].

YÙd£u

©.£.¥ (R”l◊ U⁄k’)

J.©.Æ

˘TuPÙYÙXuh

Gm.Gm.Bo

•.•

˙SÙn

 N
T-

72
7-

3-
B

IO
LO

G
Y-

10
-T

-V
O

L.
2
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TPm (5.4) Etfl˙SÙd° ̇ SÙ˚Vd LiP±Ÿm ETLWQeLfi˚PV‹m AYt±u

TVuTÙh˚PŸm ©¨jR±k’ A±ÆVp œ±l˙Th•p G›R‹m.

A±kR CkR ETLWQeLs ApXÙUp ˙SÙ˚Vd LiP±Ÿm Aß S≈]

ETLWQeLs Cufl U⁄j’Yj ’˚\´p TWYXÙL Es[]. AhPY˚Q 5.3

T¨˙NÙßj’ S≈] ̇ SÙ˚Vd LiP±Ÿm ETLWQeL∞u TPeLfim TVuTÙ”m

EhT”jß RLYpL˚[ A±ÆVp œ±l˙Th•p G›R‹m.

AphWÙ ˙NÙ≤d J≠A˚XL˚[l TVuT”jß

Esfifll◊L∞u A˚Ul˚Tl ◊¨k’˘LÙsfiRp.

Gdv˙W, LmÎhP¨u ERÆŸPu Esfifll◊L∞u

ÿlT¨UÙQd LÙh£Ls °˚PlTRtœ.

 Esfifll◊L∞u ÿlT¨UÙQd LÙh£Ls °˚PlTRtœ.

L⁄Æ

GXdh˙WÙ GuNT˙XÙ °WÙl

(EEG)

GXdh˙WÙ LÙo•˙VÙÙ °WÙl

(ECG)

AphWÙ N‹ih vLÙ]o

£.•. vLÙ]o (LmlÎhPh

˙PÙ˙UÙ°WÙ© vLÙ]o)

Gm.Bo.I. v˙L]o (UÙd]•d

˘W˘NÙ]uv C˙U¥e v˙L]o

AhPY˚Q 5.3

Í˚[´u ™u A˚XL˚[l Tß‹ ˘NnRp.

CRVj R˚NL∞u ™u A˚XL˚[l Tß‹ ˘NnRp.

TVuTÙ”

TPm 5.4 ˙SÙ˚Vd LiP±Ÿm ETLWQeLs

EX°u TX TÙLeL∞¤m AkRkR CPjßu YÙrd˚Lÿ˚\, TiTÙ”, °˚Pdœm CVt˚Lf

˘NpYeLs GuTYt±tœ HtT £°f˚N ÿ˚\Ls E⁄YÙ°Ÿs[]. £jR˚YjßVm, TgNLoUÙ,

Ÿ]Ù≤, CVt˚L £°f˚N ˙TÙu\˚Y˘VpXÙm C˙R˙TÙufl E⁄˘Y”jR TWmT˚W £°h˚N

ÿ˚\L[Ùœm. ˘_oU≤ U⁄j’YWÙ] NÙÿ˙Yp a≤UÙu ÿu˚YjR £°f˚N ÿ˚\˙V

˙aÙ™˙VÙTß. TWmT˚W £°f˚N ÿ˚\´≠⁄k’ ˙YflTh” ◊ßV ÿ˚\´p S≈] U⁄j’Y

A±ÆV¤dœj ̆ RÙPdL™hPYo °˙WdL U⁄j’Y A±ÆVXÙ[WÙ] ∂l˙TÙ°WÙhPv BYÙo.

˙SÙnLfidœl ©u]Ùp Es[ ÍPSm©d˚LL˚[ UÙt± ˙SÙnLÙW¶Ls, ˙SÙ˚V LiP±Rp

U⁄k’Ls ̇ TÙu\˚YLfidœ ÿd°Vj’Ym ̆ LÙ”dœm £°f˚N ÿ˚\dœ CYo ̆ RÙPdL™hPÙo.

Tp˙Yfl £°f˚N ÿ˚\L˚[d œ±jR

RLYpL˚[f ˙NL¨j’ J⁄ ˘RÙœl◊ RVÙo

˘NnV‹m.

Cufl £°f˚Nj ’˚\´p S≈] U⁄j’Ym

™L‹m ÿu˙]t\m A˚Pk’s[’.  (Mod-
ern medicine) ˙SÙ˚Vd LiP±Rp ÿ˚\-

´¤m ◊ßV Y˚L U⁄k’L˚[d Li”©•l-

Tß¤m E⁄YÙ] A±ÆVp ÿu˙]t\e-

L˚[ S≈] U⁄j’Y A±ÆV≠u

Y[of£´p ÿd°V Teœ Y°d°u\].
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Lml«h ©[h L‹uh (CBC)

Test details Test result Normal Value

Õ˙UÙ 12.2 °WÙm 12˛17 °WÙm

œ˙[Ù©u /100 ™.≠. CWjRm /100 ™.≠. CWjRm

˘Ys˚[ CWjR 8,200/™.≠. 5000˛ 10000
A‘dL∞u CWjRm /™.≠. CWjRm

Gi¶d˚L

£Yl◊ 47 XhNm 45 XhNm ÿRp

CWjR A‘ /™.≠. CWjRm 60 XhNm/™.≠.

CWjRl©˙[h 3.2 XhNm 2.5 XhNm ÿRp

˘Xh”L∞u /™.≠. CWjRm 3.5 XhNm /™.≠.

Gi¶d˚L CWjRm

A±d˚L (Report)
Bn‹d·Pl T¨˙NÙR˚]Ls

Bn‹d·Pl T¨˙NÙR˚]Ls ̇ SÙ˚Vd LiP±V

ER‹m G] EeLfidœj ˘R¨ŸUpXYÙ? CWjRj

ß¤s[ Tp˙Yfl LÙW¶L∞u T¨˙NÙR˚] A[‹

A±d˚LVÙLd ̆ LÙ”dLlTh”s[˚R Etfl˙SÙdL‹m.

Bn‹d·PeL∞p T¨˙NÙßdLlT”m Tp˙Yfl

˙NÙR˚]Ls œ±jR A±˚Yl ˘Ttfld˘LÙs[‹m.

C’ ˘RÙPoTÙ] ˘NnßL˚[ Bn‹d·P

BnYÙ[¨Pm ˙Lh” ◊¨k’˘LÙi” RLYpL˚[

A±ÆVp œ±l˙Th•p G›R‹m.

RLYp ̆ RÙØp÷hTjß¤s[ ÿu˙]t\eLs S≈]

U⁄j’Y A±ÆVp £°f˚N´p œ±l©hP UiP

XeL˚[ E⁄YÙd°Ÿs[]. U⁄j’Y A±ÆVp

’˚\´p £\l◊l ©¨‹L˚[Ÿm UiPXeL˚[Ÿm

©¨jR±k’ AhPY˚Q (5.4) Èojß ˘NnV‹m.

AßLUÙ] UiPXeL˚[d LiP±k’ œ±l◊ RVÙo

˘NnV‹m.

AhPY˚Q 5.4 £\l◊l ©¨‹Lfim UiPXeLfim

£\l◊l ©¨‹ ˘RÙPo◊˚PV UiPXm

LÙo•˙VÙX¥ C⁄RV £°f˚N

................................................................... Li £°f˚N

®Î˙WÙX¥ ...................................................................

................................................................... ◊tfl˙SÙn £°f˚N

C.Gu.• ...................................................................
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˙LW[m ¡i”m UÙß¨VÙ°\’

2018 Ad˙PÙT¨p SÙh•tœ

A∞dLlThP KARSAP
(Kerala Antimicrobial Re-
sistance Strategic Action
Plan) ˙LW[ UÙß¨´u

Utfl˘UÙ⁄ G”j’dLÙhPÙœm. ˙SÙV‘dL[Ù]

÷i E´¨Ls U⁄k’Lfidœ Lh”lTPÙUp

®˚X˘Tt±⁄dœm ß\‡dœ GßWÙLl ˙TÙWÙ”m

˙SÙdLj˚R A˚PYRtLÙ] CkR ˘NVpßhPm

˘RtLÙ£VÙÆp ÿRu ÿRXÙL S˚Pÿ˚\l-

T”jßV’ ˙LW[m Bœm. 2016˛Cp U⁄k’-

Lfidœd Lh”lTPÙR LÙN˙SÙn EXLjßp

H\dœ˚\V 5 XhNm SToL˚[ TÙßjR’. CkR

„r®˚X´p WHO ÷i E´¨L∞u ®˚X˙Ttflj

ß\˚] J⁄ NoY˙RN B˙WÙd°V ©Wf£˚]VÙL

L⁄jßp-˘LÙi” ÿu˘]fN¨d˚L ˘NVpTÙ”

L˚[ Æ”j-’s-[’.  WHO CRtœ GßWÙL Y•

Y˚UjR ˘NVp-TÙ”Lfidœ ˙LW[m J⁄

UÙß¨VÙLj ßLrY’ ˙LW[ UdLfidœ ˘T⁄˚U

Bœm. CR‡Pu —V £°f˚N ̇ TÙu\ B˙WÙd°V

Ut\ ÿ˚\L∞≠-⁄k’ ÆX° ®tTRtœ Æ˙YLUÙ]

˘NVpTÙ”L˚[ ˙Ut˘LÙs[ ÿ•°\’.

1928˛Cp No AXdNÙiPo ©[™e Gu\ A±ÆVXÙ[o ÿRuÿR≠p

Bu•T˙VÙh•dœL˚[d LiP±kRÙo. ˘T≤£≠Vm ˘SÙh˙PhPm

Gu‡m Èg˚Ndœl TÙdº¨VÙdL˚[ AØdœm Ru˚U Ei” G]

GßoTÙWÙUp Li”©•jRÙo. B]Ùp Aß≠⁄k’ U⁄k˚R

©¨j˘R”dL TX Bi”Ls ˙R˚YlThP].

£°f˚N ÿ˚\´p ̇ SÙ˚Vd LiP±Y’Pu U⁄k’Lfidœm ™L ÿd°V Teœ

Ei”. RÙYWeLs, ÆXeœLs, ÷i E´¨Ls ̇ TÙu\Yt±≠⁄k’ ©¨j˘R”jR

˘TÙ⁄hL˙[Ù ̇ NÙR˚]f NÙ˚XL∞p ̆ NVt˚L ÿ˚\´p RVÙ¨dLlT”m ̇ Yßl

˘TÙ⁄hL˙[Ù U⁄k’L[ÙLl TVuT”jRlT”°u\].

Bu•T˙VÙh•dœLs

TÙdº¨VÙ, Èg˚N ˙TÙu\ ÷i E´¨L∞P™⁄k’ ©¨j˘R”dLlTh” TÙdº

¨VÙ˚Y AØdLl TVuT”jRlT”m U⁄k’L˙[ Bu•T˙VÙh•dœLs. EPp

˙Ut◊\jß¤m, Eh◊\jß¤m U⁄k’L[ÙL C˚Y TVuT”jRlT”°u\].

Bu-•-T-˙VÙ-•d-œ-Ls £\kR U⁄k-’-Ls

B]Ù-¤m AYt-±u ̆ RÙPof£VÙ] 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-°-u\].

$ EP-≠p £X ˚Yh-P-™u-L-∞u A[-

˚Yd œ˚\d-°-u\].

Èg˚NL˚[ AØlTRtœ Èg˚N Gßol◊

U⁄k’Lfim ˚YW—L˚[d Lh”lT”jR

˚YWv Gßol◊ U⁄k’Lfim TVuT”jRl

T”°u\].

U⁄j’Y¨u A±‹˚W CpXÙUp Bu•

T˙VÙh•dœLfim ©\ U⁄k’Lfim

TVuT”jß —VUÙL £°f˚N ˘NnY’

£\kR ÿ˚\VÙ? LXk’˚WVÙP‹m. ÿ•‹

L˚[ A±ÆVp œ±l˙Th•p G›R‹m.
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A B C

ÿu]o Lt\ ˘NnßL˚[l TVuT”jßŸm ·”Rp ÆYWeL˚[f ˙NL¨j’m

ÿR¤RÆ ˘NnY’ œ±j’ J⁄ ÆØl◊Qo‹ Yœl©tœ HtTÙ” ˘NnV‹m.

ÆTj’dLs HtT”m˘TÙ›’ HWÙ[UÙ] CWjR CZl◊ HtT”UpXYÙ? CWjR

CZl˚Tf N¨˘NnY’ GqYÙfl?

CWjRm ̆ N¤j’Rp (Blood transfusion)
J⁄ ST¨≠⁄k’ Ut˘\Ù⁄ ST⁄dœ CWjRm T¨UÙt\m ̆ NnVlT”Y˚R CWjRm

˘N¤j’Rp Gufl A˚ZlTo. CWjRm ˘N¤j’m ˘TÙ›’ LY]jßp

˘LÙs[˙Yi•V˚Y G˚Y˘VpXÙm?

Ko CWjRYe°´p LÙh£lT”jRlTh”s[ A±‹˚WLs ∏˙Z ̆ LÙ”dLlTh”s

[]. A˚Y Jq˘YÙu˚\Ÿm TœlTÙn‹ ˘Nn’ ÿ•‹L˚[ E⁄YÙdL‹m.

 18˛tœm 60˛tœm C˚P˙V YV’s[YoLfidœ CWjRm RÙ]m ̆ NnVXÙm.

 Íufl UÙRjßtœ J⁄ÿ˚\ CWjRm RÙ]m ˘NnVXÙm.

 CWjRRÙ]m A∞lTYoLfidœ GkR ÆR B˙WÙd°Vl ©Wf£˚]Ÿm
HtTPÙ’.

 Lol©¶Ls, TÙÌh”m RÙnUÙoLs CWjRm RÙ]m ̆ NnVd ·PÙ’.

 CWjRjßu YØ TW‹m ̇ SÙn Es[YoLs CWjR RÙ]m ̆ NnVd·PÙ’.

A±Æl◊l TX˚L

˙SÙnL˚[l ̇ TÙu˙\ ÆTj’dLfim B˙WÙd°Vjßtœ ÿd°V NYÙp Bœm.

ÆTj’dLs HtT”m „r®˚X´p £\l◊ £°f˚N ˘Tflm Y˚W ÆTj’

®˚X˚V Gßo˘LÙs[ SÙm Gu] ˘NnV˙Yi”m?

ÿR¤RÆ

N¨VÙ] ̇ SWjßp ÿR¤RÆ A∞jRÙp UWQjß≠⁄k’·P TX˚WŸm LÙlTÙt\

CV¤UpXYÙ? LXk’˚WVÙP‹m. TPeLs A,B,C ˙TÙu\Yt˚\ Etfl˙SÙd°

Jq˘YÙuflm Gk˘RkR ®˚XL∞p A∞dLlT”m ÿR¤RÆ G] LiP±k’

G›R‹m.

˘NVt˚L —YÙNm
A∞dLlT”°\’

˚L´p ̆ RÙh•p
CPlTh”s[’

—YÙNœZÙ´p Es[
R˚P ødLlT”°\’
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J⁄Y⁄dœ A˚]Y⁄˚PV‹m CWjRj˚Rl ̆ Ttfld˘LÙs[ CV¤UÙ? CWjRm

˘N¤j’R¤dœ CWjRj ˘RÙœß˚Vl T¨˙NÙßlT’ GRtLÙL?

U≤R¨p LÙQlT”m TXÆRUÙ] CWjRj ̆ RÙœßL˚[Ÿm CWjRj ̆ RÙœßLs

LiP±YRtLÙ] A•lT˚Pd ·flLs G˚Y˘Vuflm T¨˙NÙßdLXÙm. ∏˙Z

˘LÙ”dLlTh”s[ AhPY˚QŸm (5.5) Æ[dLj˚RŸm œ±l◊L∞u

A•lT˚P´p TœlTÙn‹ ̆ Nn’ œ±l◊ RVÙo ̆ Nn’ A±ÆVp œ±l˙Th•p

G›R‹m.

£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

˘TV˙W 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 CpXÙUp £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 YkR˚PkRÙp,

A˚Y RtLÙl◊f˘NV˚Xj Ái”°u\]. ˘TÙ⁄jR™pXÙR CWjRj˚Rl

˘Ttfld ˘LÙsfim ˘TÙ›’ A∞dœm ST¨u CWjRjßp Es[ Bu•_‡m,

˘Ttfld˘LÙsfim ST¨u CWjRjßp Es[ Bu•TÙ•Ÿm GßoÆ˚]◊¨k’

CWjRd Lh• E⁄YÙ°\’. AR]Ùp GpXÙ⁄dœm GpXÙj ˘RÙœß

CWjRj˚RŸm ˘Ttfld˘LÙs[ CVXÙ’.

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

´p LÙh-£dœ ˚Yd-L-‹m.

œ±l◊Ls

$ Bu•˘_uLfim CWjRj ˘RÙœßLfim

$ Bu•TÙ•Lfim CWjRj ˘RÙœßLfim

$ Bo.Gf.LÙW¶

CWjR ˘RÙœßLs

A

B

AB

O

Bu•_uLs Bu•TÙ•Ls

A

B

A Ÿm B Ÿm

Cp˚X

b

a

Cp˚X

a Ÿm b Ÿm

AhPY˚Q 5.5  Tp˙Yfl Y˚LVÙ] CWjR ˘RÙœßLs
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RÙYWeL∞¤s[
R”lTÙt\p
ÿ˚\Ls

◊\j˙RÙp

£\kR TÙ’LÙl◊ E˚\

TPÆ[dLm (5.10)

RÙYWeL∞p ˙SÙnR”lTÙt\p ÿ˚\Ls

ÆXeœL˚[l ̇ TÙu˙\ ̇ SÙV‘dLs Eh◊œY˚Rj R˚P˘NnV‹m Eh◊œm

˙SÙV‘dL˚[ Gßo˘LÙsYRtLÙ] A˚Ul◊Lfim RÙYWeL∞p Ei”.

EPX˚Ul◊ ÿ˚\Ÿm E´o ˙Yß A˚Ul◊ ÿ˚\Ls YØVÙL‹m RÙYWeLs

R”lTÙt\˚Xf NÙjßVUÙdœ°u\].

∏˙Z ˘LÙ”dLlTh”s[ TPÆ[dLm (5.9) TœlTÙn‹ ˘Nn’ RÙYWeL∞u

R”lTÙt\p ÿ˚\L˚[l Tt± œ±l◊ RVÙo ˘NnV‹m.

RÙYWeL∞¤s[ Tp˙Yfl ˙SÙn R”lTÙt\p ÿ˚\L˚[ EhT”jß ∏˙Z ˘LÙ”dLlTh”s[

TPÆ[dLm (5.10) Èojß ˘NnV‹m.

TPÆ[dLm 5.9

RÙYWeL∞¤s[ R”lTÙt\p ÿ˚\Ls

˘U›œl TPXm, °Îh•d°s

C˚XLs YØVÙL Es[ ˙SÙV‘ Eh◊œR˚X

R˚P ˘Nn°u\].

˘Np—Yo

£\kR TÙ’LÙl◊ E˚\, ≠d≤u, dÎh•u,

—˘T¨u ˙TÙu\ ˙Yßl ˘TÙ⁄hLs ˘Np

—Y⁄dœ Eflß˚V A∞d°u\].

˘Np—Y¨p E⁄YÙœm LÙ˙XÙv Gu\ ˙TÙ≠

NÙdL˚W” ̆ Np—Y˚Wd LPk’ Es˙[ Y⁄°u\

˙SÙV‘dLs ˘NpNq˚Yd LPk’ ˘NpY˚R

R˚P˘Nn°\’..

◊\j˙RÙp

Es˙[Ÿs[ ˘NpL˚[ ˙SW•VÙL‹s[

˙SÙV‘ ˘RÙPo©≠⁄k’ TÙ’LÙd°\’
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1. ∏˙Z RWl-Th-”s-[-Yt-fls ˘TÙ’YÙ] R”lTÙt\p ˘NVp-L-∞p Eh-T-PÙ-R’

G’?

a) ˘NTjßu Et-Tjß.

b) C˚Wl-˚T-´p ˚ah-˙WÙ œ˙[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 R”lTÙt\p ̆ NVp-TÙ-”-L-∞p CWjR ̆ NpL∞u- ̇ Y˚XL˚[ 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]?

 U⁄j’Y⁄Pu ̇ SoLÙQp ̇ Ut˘LÙi” S≈] ̇ SÙ˚Vd LiP±YRtLÙ]

˘NVpTÙ”Ls œ±j’m Bn‹d·P T¨˙NÙR˚]L∞u ÿd°Vj’Yj˚Rd

œ±j’m ÆYWeL˚[f ̇ NL¨j’ —Y˘WÙh• RVÙo ̆ Nn’ LÙh£lT”jR‹m.

 Bu-•-T-˙VÙh-•d-œ-Ls Su-˚UVÙ æ˚UVÙ Gu\ L⁄j-ßp Yœl-T-˚\-´p

J⁄ ÆYÙRm Ht-TÙ” ˘Nn-V‹m.

 R”lTÙt\p ÿ˚\L∞u ÿd°Vj’Yj˚Rl ◊¨k’˘LÙi” ÆØl◊Qo

ÆtLÙ] J⁄ Yœl˚T HtTÙ” ˘NnV‹m.

EP≠u NU®˚X —tfll◊\ NU®˚X˚VŸm NÙokß⁄d°\’. EP≠u R”lTÙt\p

A˚Ul◊Ls £\lTÙL ˘NVpT”Y’˙TÙp —tfll◊\j˚R ˙SÙn TÙßl©t

œs[Ùdœm LÙW¶Lfid˘LßWÙL‹m R”lTÙt\p E⁄YÙdL˙Yi•V’ Sm

LP˚UVÙœm.



TPj˚R Etfl˙SÙdL‹m

˘Tt˙\ÙoL∞P™⁄k’ NkRßLfidœf £X £\l©Vp◊Ls °˚Pd°u\] G]

◊¨k’˘LÙiºoLs ApXYÙ. Uh”UpXÙUp ̆ Tt˙\ÙoL∞P™⁄k’ ̇ YflThP

£X £\l©Vp◊Lfim NkRßL∞p LÙQlT”°\RpXYÙ?

TPjß≠⁄k’ C’˙TÙu\ ̇ YflTÙh˚Pd LiP±V‹m. NkRßL∞p LÙQlT”m

£X £\l©Vp◊Ls RÙ´P™⁄k˙RÙ Rk˚R´P™⁄k˙RÙ °˚Pjß⁄dLXÙm.

˘Tt˙\ÙoLfidœ CpXÙR £X œQeLfim NkRßL∞p LÙQlTPXÙm.

 N
T-

72
7-

4-
B

IO
LO

G
Y-
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-T
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O

L.
2
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˘Tt-̇ \Ùo-L-∞u £\l-©-Vp-◊-Ls œZk-̊ R-L-fid-

œd °˚Pl-T’ RÙu TÙWmT¨-Vm (Heredity).
˘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).

˘UuP≠u Bn‹Ls

TVflf ̆ N•L∞p EVWm Gu\ œQj˚R CWi” Gßo

œQeL˚[ A•lT˚PVÙd° SPjßV C]dLXl◊

Bn˚Y œ±¬”Ls ET˙VÙ°j’ TPÆ[dLUÙdLl

Th”s[˚R (6.1) Etfl˙SÙdL‹m.

°¨Lo ˙_ÙLu ˘UuPp

 1822˛Cp Bvß¨VÙÆp Es[ ©Wu

Gu\ CPjßp (Cu˚\V ˘Nd œ•VW—)

©\kRÙo. ˚T^m Nh˚PYm Gu‡m

A±ÆVp ˘TV⁄s[ TVfl Y˚L´p 7

˙_Ù• GßoœQeLfi˚PV TWmT˚Wd

LPjRpL˚[ ˘UuPp Bn‹ ˘NnRÙo.

˘N•L∞u EVWm, ÈÆu C⁄l©Pm,

Æ˚R´u Y•Ym, Æ˚R´u ̆ Y∞l◊\j

˙RÙ≠u ®\m, „r˚T´u ®\m, LÙ´u

Y•Ym, LÙ´u ®\m ̇ TÙu\ œQeL∞u

LPjRpL˚[ Ußl¿” ˘Nn’ TWmT˚W

ÆßL˚[ AYo ˘Y∞´hPÙo. TWmT˚W

LPjRpL∞u Lt\p YÙ´XÙL J⁄

œQj˚R Lh”l T”j’Y’ J⁄ ˙_Ù•

LÙW¶L˘[] Æ[dLU∞jR AYo

AYt˚\ œ±¬”Ls ET˙VÙ°j’

TPÆ[dLUÙd°]Ùo. 1866˛Cp AY⁄

˚PV Li” ©•l◊Ls ˘Y∞´hPÙ¤m

˙TÙ’UÙ] A[‹ BRW‹ °˚PdL

Æp˚X. 1884˛Cp AYo UWQU˚PkRÙo.

©t LÙXjßp ̇ RÙu±V Bn‹Lfi˚PV

A•lT˚P´˙X AY⁄˚PV Li”

©•l◊L∞u ÿd°Vj’Yj˚R EXLm

A±kR’.

TPm 6.1 TVflY˚L (˚T^m Nh˚PYm)

TWmT˚W A±ÆV≠u BWmTm

°¨Lo ̇ _ÙLu ̆ UuPp (Gregor Johann Mendel) Gu\

A±ÆVXÙ[o TVflY˚Lf ˘N•L∞p (Green beans)
SPjßV C]dLXl◊ BnÆu A•lT˚P´p

E⁄YÙ] ÿ•‹L˙[ TWmT˚W A±ÆV¤dœ

A•dLp ChP]. AR]Ùp AYo UW©V≠u Rk˚R

G] A˚ZdLlT”°\Ùo.
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EVWm ·•V’

TT
EVWm œ˚\kR’

tt
C]l˘T⁄dLf ̆ NpLs

œ±l◊Ls

$ CkR BnÆp TVuT”jRlThP TVflf ˘N•L∞u œQm

$ CkR œQjßu ˙YflThP Ti◊Ls

$ ÿRp R˚Xÿ˚\´p ˘Y∞lThP’m, ApXÙR’UÙ] Ti◊Ls

$ EVWm ·•V RÙnRk˚R RÙYWjß¤m ÿRp R˚Xÿ˚\´p Es[

RÙYWeL∞¤ÿs[ LÙW¶L∞u ˙YflTÙ”

J⁄ ̇ _Ù• GßoœQeL˚[ C]dLXl©tœ EhT”j’m˘TÙ›’ ÿRp

R˚Xÿ˚\´¤s[ NkRßL∞p GßoœQeL∞p JuflUh”m

˘Y∞lTP‹m Ut˘\Ùufl U˚\kß⁄dL‹m ̆ NnŸm. ÿRp R˚Xÿ˚\´p

˘Y∞lThPl Ti˚T Ke°V Ti◊ (Dominant trait) Guflm

U˚\kß⁄dœm Ti˚T J”e°V Ti◊ (Recessive trait) Guflm

·flYo.

TPÆ[dLm 6.1 C]dLXl◊

ÀuLfim

ApƒpLfim

˘Tt˙\ÙoL∞P™⁄k’

œQSXuLs NkRß´]

⁄dœ T¨UÙt\m ̆ NnVl

T”Y’ C]l˘T⁄dLf

˘NpL∞u YØVÙLl T¨

UÙt\m ̆ NnVlT”m £X

LÙW¶LsRÙu G]d °¨

Lo ˘UuPp F°jRÙo.

©tLÙXjßp Es[ Lt

\pL∞u A•lT˚P´p

CkRd LÙW¶Ls EhL⁄

Æ¤s[ œ˙WÙ˙UÙ˙NÙm

L∞p LÙQlT”m Àu

LsRÙu G] LiP±Vl

ThP’. J⁄ Ti©˚]j

æoUÙ≤dœm À≤tœ

˙YflThP ·flLs Es[].

C˚Y˙V Apƒ¤Ls

(Alleles).  NÙRÙWQUÙL

J⁄ À≤tœ CWi”

Apƒ¤Lfii”. ERÙW

QUÙL EVWm Gu‡m

œQj˚Rj æoUÙ≤dœm

À≤u ̇ YflThP Apƒ¤

Ls T, t  GuT˚YVÙœm.

T Gu\ Apƒp EVWd

·”R˚XŸm  t Gu\

Apƒp EVWd œ˚\˚Y-

Ÿm LÙi©d°u\].

ÿRp R˚Xÿ˚\´p

˘Y∞l T”m Ti˚Tj

æoUÙ≤d œm Apƒ˚X

Be°Xj ßu ˘T¨V

G›jß¤m(T) U˚\k’

®tœm Ti˚Tj æoUÙ-

≤d-œm Apƒ˚X

Be°Xjßu £±V

G›jß¤m(t) œ±l©”

°u\]o.

RÙnRk˚R RÙYWeLs

 EVWm ·•V’

ÿRp R˚Xÿ˚\ (F1)

Tt

T t
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ÿRp R˚Xÿ˚\ RÙYWjßu RuULWkRf ˙Nod˚L

EVWm ·•V’ ............................................. .........................

EVWm ·•V’

Tt

X
Tt Tt

.............         Tt                 ...........         tt

TPÆ[dLm 6.2 ÿRp R˚Xÿ˚\ RÙYWjßu RuULWkRf ˙Nod˚L

CWiPÙm

R˚Xÿ˚\ (F2)

C]l˘T⁄dLf ̆ NpLs

T                t ....... .......

EVWm ·•V’m EVWm œ˚\kR’UÙ] RÙYWeLs C˚Qk’ C˚PlThP

EVWÿs[ RÙYWeLs E⁄YÙLÆp˚X GuT’m EVWdœ˚\Ætœ LÙWQUÙ]

LÙW¶ U˚\kß⁄lT’m ˘UuP≠u ˘RÙPo Bn‹Lfidœ FdLU∞jR’.

ÿRp R˚Xÿ˚\ RÙYWeL∞u EVWd œ˚\Ætœ LÙWQUÙ] LÙW¶Lfidœ

Gu] ®LrkR’ Gufl ◊¨k’˘LÙs[ ÿRp R˚Xÿ˚\ RÙYWeL˚[ AYo

Ru ULWkRf˙Nod˚Ldœ EhT”jß]Ùo. CkR Bn‹L∞u TPÆ[dLm (6.2)

Èojß ˘Nn’ œ±l◊L∞u A•lT˚P´p TœlTÙn‹ ˘Nn’ ÿ•‹L˚[

A±ÆVp œ±l˙Th•p G›R‹m.
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œ±l◊Ls

$ CWiPÙm R˚Xÿ˚\ RÙYWeL∞u Ti◊Ls

$ CWiPÙm R˚Xÿ˚\´¤s[ RÙYWeLfim LÙW¶Lfim

$ ÿRp R˚Xÿ˚\´¤s[ J”e°V Ti◊m CWiPÙm R˚Xÿ˚\Ÿm

˘UuP≠u LQd˘L”l◊

CWiPÙm R˚Xÿ˚\´p °˚PjR  1064 ̆ N•L∞p  787 ̆ N•Ls EVWm ·•V’m  277

˘N•Ls EVWm œ˚\kR˚YVÙL‹m C⁄kR]. CkRl Ti◊Lfid°˚P˙VŸs[

Æ°Rm H\dœ˚\V  3:1 Bœm. TVflf ˘N•´‡˚PV ©\ Bfl ˙YflThP

œQeL∞u Gßo Ti◊L˚[ A•lT˚PVÙd° Bn˚Y ̆ RÙPok’ SPjß]Ùo.

∏˙Z ˘LÙ”dLlTh”s[ AhPY˚Q (6.1) Èojß ˘Nn’ Æ°ReL˚[

Jl◊˚UlT”jR‹m.

ÿRp R˚Xÿ˚\´¤s[ J”e°V Ti◊ CWiPÙm R˚Xÿ˚\´p

˘Y∞lTPd LÙWQm Gu]?

C]l˘T⁄dLf ̆ NpLs E⁄YÙœm ̆ TÙ›’ œQj˚R ®oQ´dœm LÙW¶Ls

Jufl˙NWÙUp ˙Yfl©¨Y˙R CRtœ LÙWQ˘U] ˘UuPp F°jRÙo. ARÙY’

Tt G‡m Ju\Ùm R˚Xÿ˚\ RÙYWeL∞≠⁄k’ E⁄YÙœm C]l˘T⁄dL

˘NpL∞p Tœß Gi¶d˚L  T Ÿm Tœß Gi¶d˚L t Ÿm Bœm.

Cj-R-˚LV Bn-‹-L-∞-≠-⁄k’ ˘Uu-Pp E⁄-YÙd-°V ÿ•-‹-Ls ∏˙Z RWl

Th”s[]:

RÙnRk˚R RÙYWeLs    ÿRp R˚Xÿ˚\   CWiPÙm R˚Xÿ˚\ H\dœ˚\V

ÈdL∞u C⁄l©Pm˛

TdLeL∞p X ÷≤L∞p ......................... 651 (TdLeL∞p), 207 (÷≤L∞p)   .................

Æ˚R´u Y•Ym

 E⁄iP’ X —⁄e°V’ ......................... 882(E⁄iP’), 299 (—⁄e°V’v)   .................

AhPY˚Q 6.1 C]dLXl◊ Bn‹m Æ°Rÿm

 (Ru ULWkRf ˙Nod˚L) Æ°Rm

$ J⁄ Ti-©-˚]d Lh-”l-T-”j-’-Y’ CWi” LÙW-¶-Ls C˚Qk’

Bœm.

$ ÿRp R˚X-ÿ˚\ Nk-RÙ-]e-L-∞p J⁄ Ti◊ Uh-”m ̆ Y∞l-T-P-‹m  Ut-

˘\Ùufl U˚\k-ß-⁄d-L-‹m ˘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.
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ÿRp BnÆp J⁄ ˙_Ù• Gßo œQÿ˚PV LPjRpL˚[ Uh”˙U ˘UuPp

Etfl˙SÙdL¤dœ EhT”jß]Ùo. A”jR ®˚X´p J˙W ̆ N•´p Es[ CWi”

˙YflThP œQeL∞u LPjRpL˚[ Etfl˙SÙdL¤dœ EhT”jß]Ùo.

EVWj’Pu Æ˚R´u Y•Yj˚RŸm EhT”jßd˘LÙi” ˘UuPp SPjßV

C]dLXl◊ Bn‹Ls TPÆ[dLUÙdLlTh”s[˚R Etfl˙SÙdL‹m.

TPÆ[dLj˚Rl ˘TÙ⁄jRUÙL Èojß ˘NnV‹m.

œ±l◊L∞u A•lT˚P´p TPÆ[dLm (6.3) TœlTÙn‹ ˘Nn’ ÿ•‹L˚[

A±ÆVp œ±l˙Th•p G›R‹m.

TTRR
EV-Wm ·•-V’,

E⁄i˚P Æ˚R

TR Tr tR tr

TR

Tr

tR

tr

C]l-˘T-⁄dL ˘Np-Ls

TP-Æ-[d-Lm 6.3 CWi” Ti◊L∞u C]dLXl◊

X
TTRR

TtRr

TRC]l-˘T-⁄dL ˘Np-Ls

ÿRp R˚X-ÿ˚\
.........................................................

RÙn Rk˚R -RÙ-Y-We-Ls

ttrr

tr

ÿRp R˚X-ÿ-˚\-´u Ru-U-L-Wk-Rf ˙Nod˚L  ˛ TtRr   X  TtRr

EVWm ·•V’,
E⁄iP Æ˚R

EVWm œ˚\kR’

—⁄e°V Æ˚R



103

E´¨´Vp ̨  X

TPm 6.2
YÙhN‡m °¨dœm

˘UuP≠u £\l◊ A±VlT”°\’

TWmT˚W œQeL∞u LPjRpL˚[l Tt± ™L‹m

A±ÆVp ÿ˚\´XÙ] ÿ•‹L˚[˙V ˘UuPp

·±]Ùo. B]Ùp ˘UuP≠u ÿ•‹L˚[

Au˚\V A±ÆVp EXLm Htfld ˘LÙs[

Æp˚X. LÙs ˙LÙWuv. G¨d ̆ `oUÙd, ∂Î˙LÙ

ºÆ¨v ̇ TÙu\ A±ÆVXÙ[oLs LPjRpL˚[d

œ±jR —RkßWUÙ] C˙R ˙TÙu\ BnYL

Etfl˙SÙdLpL˚[ SPjß]o. C’ ˙TÙu\ Lt\p

A˚P‹L˚[ ˘Y∞´”YRtœ ÿuTÙL °¨Lo

˘UuP≠‡˚PV Bn‹Lfim ÿ•‹Lfim

AYoL∞u LY]jßp ThP]. CR]Ùp °¨Lo

˘UuP ≠‡˚PV L⁄j’dLs A±ÆVp ÿ˚\´p

Ae∏L¨dœm ÿ˚\´p Íufl ˙T⁄m Lt\p

A˚P‹L˚[ ˘Y∞´hP]o. AqYÙfl 1900˛Cp

˘UuP≠u L⁄j’L˚[ ÆßL[ÙL ◊]W˚UjR]o.

œ±l◊Ls

$ ÿRp R˚Xÿ˚\ EtTjß ˘NnŸm C]l˘T⁄dL ˘NpL∞u

LÙW¶Ls.

$ CWiPÙm R˚Xÿ˚\´¤s[ RÙYWe

L∞u œQeLs.

$ RÙn Rk˚R RÙYWeL∞≠⁄k’ ̇ YflTh”

LÙQlT”m CWiPÙm R˚Xÿ˚\

RÙYWeL∞p LÙQlT”m œQeLs.

˘Tt˙\ÙoL∞p ˘Y∞lTPÙR Ti◊Ls

NkRßL∞p LÙQlT”Y’ GR]Ùp Gufl æo‹

LÙQ CkR Bn‹L∞u YØVÙL ˘UuPXÙp

ÿ•kR’.

Jq˘YÙ⁄ œQÿm Jufld˘LÙufl ˙NWÙUp

—RkßWUÙLl ©¨k’ A”jR R˚Xÿ˚\dœ

LPjRlT”YR]Ù˙X˙V NkRßL∞p UÙflTÙ”

Ls (ÿu R˚Xÿ˚\´p CpXÙR œQeLs)

E⁄YÙ°u\] G] ˘UuPp Æ[dLU∞jRÙo.

TWmT˚Wd œQeL∞u LPjRpLfidœ

LÙWQm G’˘Yufl °¨Lo ˘UuPp ·±V

LÙW¶L∞u CVpTÙ] Y•Y˙UÙ £\l©

Vp˙TÙ C⁄TRÙm Ët\Ùi•u BWmTLÙXm

Y˚W LiP±VlTPÆp˚X. ˘RÙPok’ S˚P˘Tt\ Lt\pL∞u

YÙ´XÙL TWmT˚W œQeL∞u LPjRpL∞p ®Îd∞d A™XUÙ]

DNA (ºBd≥˚W˙TÙ ®Îd∞d A™Xm) ÍXd·flL∞u

ÿd°Vj’Ym A±k’˘LÙs[lTh”, "LÙW¶Ls' Gufl ˘UuPp

·±V TWmT˚Wd LPjßLs DNA ´¤s[ ÀuLsRÙu Guflm

LiP±VlThP’. œ˙WÙ˙UÙ˙NÙmL∞p Es[  DNA ́ u A˚Ul◊

˘RÙPoTÙ] Li”©•l◊L˙[ ©tLÙX TWmT˚W A±ÆVp

Bn‹Lfidœ ™Ll˘T¨V ÿRƒPÙL A˚UkR’. ÍXd·fl

TWmT˚W A±ÆVp Gu‡m A±ÆVp ©¨‹ Cufl ™L‹m

Y[of£V˚Pk’ ˘LÙi•⁄dœm Bn‹l ©¨‹ Bœm.

DNA  (º Bd≥ ˚W˙TÙ ®Îd∞d A™Xm)

˙_mv YÙhNu, ©WÙu£v°¨d Gu‡m A±ÆVXÙ[oLs 1953 ̨ Cp

DNA´u —⁄s H¶ Y•Y UÙß¨˚V ˘Y∞´hPÙoLs. CkR UÙß¨

A±ÆVp EXLjßp ™Ll˘T¨V YW˙Yt˚Tl ˘Tt\RÙp

1962˛Cp AYoLfidœ ˙SÙTp T¨— °˚PjR’.
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—⁄s H¶ Y•Y UÙß¨´u A•lT˚P´p  DNA ÍXd·fl CWi” C˚ZLs

˙NokRRÙœm. NodL˚W ÍXd·flm TÙv˙Th ÍXd·flm ˙Nok’ E⁄YÙ]

CWi” øiP C˚ZLfim ˚ShW_u ˙TvLs C˚Qk’s[ T•Lfim Es[

A˚Ul˙T ÿu˚YdLlThP’.

˘LÙ”dLlTh”s[ TPÆ[dLeL˚[Ÿm (6.4, 6.5) Æ[dLj˚RŸm œ±l◊L∞u

A•lT˚P´p TœlTÙn‹ ̆ Nn’  DNA ÍXd·±‡˚PV A˚Ul˚Tl Tt±d

œ±l◊ RVÙo ˘NnV‹m.

T•Ls

øiP C˚ZLs

˚Nh˙PÙ£u

A•≤u

˚R™u

œYÙ≤u

DNA ´p Es[ Jo C˚Z

˚ShW_u ˙Tv

TÙv˙Th

NodL˚W ÍXd·fl

TPÆ[dLm 6.4 DNA´u A˚Ul◊

TPÆ[dLm 6.5 ®Îd∞˙VÙ˚P”

DNA ÍXd·fl ®Îd∞˙VÙ˚P”Ls Gu‡m AXœLs ˙Nok’

E⁄YÙ]RÙœm. J⁄ NodL˚W ÍXd·fl, J⁄ TÙv˙Th ÍXd·fl, J⁄

˚ShW_u ˙Tv B°V˚Y  J⁄ ®Îd∞˙VÙ˚P•p Es[].
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DNA ´p  º Bd≥˚W˙TÙv Gu‡m NodL˚W

ÍXd·fl LÙQlT”°\’. ˚ShW_u APe°V

LÙWjRu˚U E˚PV ÍXd·flL˙[ ̊ ShW_u ̇ TvLs

(Nitrogen bases). A˚Y A•≤u, ˚R™u, œYÙ≤u,

˚Nh˙PÙ£u GuT˚YVÙœm. SÙuœ Y˚LVÙ]

˚ShW_u ˙TvLs Es[R]Ùp DNA´p SÙuœ

Y˚LVÙ] ®Îd∞˙VÙ ˚P”Ls Es[].   DNA ´p

E⁄YÙdL LÙW¶L[Ù] ˚ShW_u ˙TvLs ÿd°V

£\l◊jRu˚UŸs[ ÍXd·flL[Ùœm. DNA ´p

A•≤u Gu‡m ˙Tv ˚R™‡P‡m œYÙ≤u

Gu‡m ̇ Tv ̊ Nh˙PÙ£‡P‡m Uh”˙U ̇ _Ù•˙N⁄m.

˙WÙ^Ù≠uh

©WÙed∞u

A•lT˚P´p AYoLs

ReLfi˚PV Æ”ß A˚\´p

TX ˘TÙ⁄hL˚[Ÿm TVu

T”jß UÙß¨Ls TX E⁄

YÙd° DNA  Æu —⁄s H¶

Y•Y UÙß¨´u NÙjßVd

·˚\ EflßlT”jß]o.

TPÆ[dLm 6.6 DNA  C˚ZLs

œ±l◊Ls

$ ®Îd∞˙VÙ˚P•u LÙW¶Ls

$ ˚ShW_u ˙TvLs

$ ˚ShW_u ˙TvLs ˙_Ù•VÙL C˚QYßp LÙh”m

£\l◊jRu˚U

J⁄ DNA ÍXd·±p ®Îd∞˙VÙ˚P”Ls J›eL˚UdLlTh

”s[ TPÆ[dLm ∏˙Z ˘LÙ”dLlTh”s[’. A±ÆVp

œ±l˙Th•p CkR TPÆ[dLj˚R (6.6) Y˚Wk’ CR‡˚PV

CWiPÙY’ C˚Z˚V Y˚WV‹m.

£fl BWmTm ˘T¨V NÙR˚]

DNAÆu A˚Ul˚T ©¨j

R±YRtLÙ] Bn˚Y ˙Ut

˘LÙiP˘TÙ›’ ˙WÙ^Ù≠uh

©WÙed∞u Gu‡m A±ÆV

XÙ[o Gdv LßoL˚[l TVu

T”jß G”dLlThP DNA ´‡

˚PV Gdv˙W •lWÙbu

TPj˚Rd LÙQÿ•kRß≠⁄k’

E´¨] ÍXd·fl Gu\±Vl

T”m DNA Æu ÍXd·fl

A˚Ul˚T ˘Y∞´”YRtœ

YÙhN‡dœm °¨dœdœm

ÿ•kR’. CkRl TPeL∞u

 N
T-

72
7-

5-
B

IO
LO

G
Y-

10
-T

-V
O

L.
2
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Àu

˘Np

EhL⁄

œ ẆÙ̇ UÙ̇ NÙm

DNA

TPÆ[dLm 6.7

C˚ZL∞u

Gi¶d˚L
NodL˚W´u Ru˚U ˚ShW_u ̇ TvLs

DNA

RNA

AhPY˚Q 6.2

RNA (˚W˙TÙ ®Îd∞d A™Xm)

DNA Il ˙TÙu˙\ Utfl˘UÙ⁄ ®Îd∞d A™X˙U RNA. RNAŸm ®Îd∞

˙VÙ˚P”Ls ˘LÙi˙P E⁄YÙdLlTh”s[’.  RNA ´p LÙQlT”Y’

˚W˙TÙv NodL˚W Bœm. ˚R™u Gu‡m ˚ShW_u ˙T≥tœl TßXÙL

ŸWÙ£p Gu‡m ˚ShW_u ˙Tv LÙQlT”°\’. ˘T⁄mTÙXÙ] RNA Æ¤m

J⁄ C˚Z Uh”˙U LÙQlT”m.

DNA Æ‡˚PV‹m RNA Æ‡˚PV‹m A˚Ul˚T Jl◊˚UlT”jß ∏˙Z

˘LÙ”dLlTh”s[ AhPY˚Q (6.2) N¨VÙL Èojß ˘NnV‹m.

ÀuLs ˘NVpT”Y’ GqYÙfl?

Y[o£˚R UÙt\f ˘NVpL˚[d Lh”lT”j’Y’m Ti◊L∞u £\l©Vp◊

Lfidœd LÙWQUÙY’m œ±l©hP ◊WReL∞u (Gu˚NmLs) ̆ NVpTÙh•]ÙXÙœm.

◊WR E⁄YÙdLjßu RLYpLs ÀuL∞p APe°Ÿs[].  DNA Cu œ±l©hP

TœßLs ÀuLs Bœm. TPÆ[dLm (6.7) Etfl˙SÙd° ÀuL∞u C⁄l©-

Pj˚RŸm TœßL˚[Ÿm ◊¨k’˘LÙs[‹m.

ÀuLs GqYÙfl ˘NVpT”°u\]? ∏˙Z ˘LÙ”dLlTh”s[ Æ[dLj˚RŸm

TPÆ[dLj˚RŸm (6.8) œ±l◊L∞u A•lT˚P´p TœlTÙn‹ ˘Nn’

ÿ•‹L˚[ G›R‹m.
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E´¨´Vp ̨  X

DNA

mRNA Eh-L-⁄-Æ-≠-⁄k’

˘Y∞-̇ V-fl-°-\’

mRNA  ˚W˙TÙ -

˙NÙ˚U A˚P-°-\’

DNA ´≠-⁄k’ mRNA
E⁄-YÙ-°-\’

tRNA Tp-˙Yfl

Y˚L A™˙]Ù

A™XeL˚[

˚W˙TÙ-˙NÙ™p

˘ N u \ ˚ P V

ER‹°\’.

mRNA ´u RLYp

A • l T ˚ P ´ p

A™˙]Ù A™-Xe-Ls

C˚Qk’ ◊W-R-Í-Xd-

·flLs E⁄-YÙ°-u\].

TP-Æ-[d-Lm 6.8 Àu-L∞u ˘NVp-TÙ”

DNA ˙S¨˚PVÙL ◊WR E⁄YÙdLjßp Teœ˘TflYßp˚X. DNA AR‡˚PV

˘NVpTÙ”L˚[j æoUÙ≤lT’  RNA Æu ERÆ´]ÙXÙœm. DNA Cu

˘Nnß˚V Htfld˘LÙiP RNA ˚W˙TÙ˙NÙmL˚[ A˚Pk’ ◊WR

E⁄YÙdLj˚Rd Lh”lT”j’°\’. DNA ́ u ̆ Nnß˚Vd ̆ LÙi” ̆ NpYRÙp

CkR  RNA  ˘UNu_o  RNA ApX’  mRNA Gufl A˚ZdLlT”°\’.

mRNA ApXÙUp A™˙]ÙA™XeL˚[ ̊ W˙TÙ˙NÙ™tœ ̆ LÙi” ̆ Np°u\

tRNA (transfer RNA)  Lfim ̊ W˙TÙ˙NÙ™u TœßVÙLd LÙQlT”°u\  rRNA
(ribosomal RNA) Lfim Es[]. CYt±u J⁄e°˚QkR ˘NVpTÙh•u

TX]ÙL A™˙]Ù A™XeLs C˚Qk’ ◊WR ÍXd·fl E⁄YÙ°\’.

œ±l◊Ls

$ Tp˙Yfl Y˚LVÙ]  RNA- Ls

$ ◊WR ÍXd·fl E⁄YÙdLjßp mRNA ´u Teœ

$ EhL⁄Æp S˚P˘Tflm ˘NVpTÙ”Ls

$ ˚Nh˙PÙ©[ÙNjßp S˚P˘Tflm ˘NVpTÙ”Ls

◊WR ÍXd·fl E⁄YÙdLj’Pu ̆ RÙPo◊˚PV ̆ NVpTÙ”L˚[ EhT”jß J⁄

J›œTPm RVÙo ˘Nn’ A±ÆVp œ±l˙Th•p ˙NodL‹m.
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E´¨´Vp ̨  X

TPm 6.3

EPp œ˙WÙ˙UÙ˙NÙmLs
TÙ≠Vp ®oQV

œ˙WÙ˙UÙ˙NÙmLs

U≤R¨p Es[ œ˙WÙ˙UÙ˙NÙmLs

Jq˘YÙ⁄ E´¨]jß¤m œ±l©hP Gi¶d˚L œ˙WÙ˙UÙ˙NÙmLs

LÙQlT”°u\]. TPm (6.3) œ±l◊Lfi˚PV‹m Æ[dLjß‡˚PV‹m

A•lT˚P´p TœlTÙn‹ ̆ Nn’ U≤R¨p Es[ œ˙WÙ˙UÙ˙NÙmL˚[l Tt±V

œ±l◊ RVÙo ˘Nn’ A±ÆVp œ±l˙Th•p G›R‹m.

U≤R¨p 46 œ˙WÙ˙UÙ˙NÙmLs LÙQlT”°u\]. CYt±p 44 œ˙WÙ˙UÙ˙NÙm

Ls EPp œ˙WÙ˙UÙ˙NÙmLfim(Somatic chromosomes)  CWi” œ˙WÙ˙UÙ

˙NÙmLs TÙp ®oQV œ˙WÙ˙UÙ˙NÙmLfim Bœm. (Sex chromosomes)
J˙W˙TÙu\ CWi” œ˙WÙ˙UÙ˙NÙmLs ˙NokR˙R Ko EPp œ˙WÙ˙UÙ˙NÙm

˙_Ù•. AqYÙfl 22 ̇ _Ù• EPp œ˙WÙ˙UÙ˙NÙmLs U≤R¨p LÙQlT”°u\].

TÙp ®oQV œ˙WÙ˙UÙ˙NÙmLs CWi” Y˚L Ei”. AYt˚\ X
œ˙WÙ˙UÙ˙NÙm GuflmY œ˙WÙ˙UÙ˙NÙm Guflm A˚Zd°\ÙoLs. ̆ TiL∞p

CWi” X œ˙WÙ˙UÙ˙NÙmLfim BiL∞p J⁄ X œ˙WÙ˙UÙ˙NÙÿm J⁄ Y
œ˙WÙ˙UÙ˙NÙÿm LÙQlT”°u\]. ARÙY’ ˘TiL∞u UW©Vp A˚Ul◊

44+XX Em BiL∞p  44+XY Em Bœm.

œ±l◊Ls

$ œ˙WÙ˙UÙ˙NÙm Gi¶d˚L

$ EPp œ˙WÙ˙UÙ˙NÙmLs

$ TÙp ®oQV œ˙WÙ˙UÙ˙NÙmLs

UÙflTÙ”L∞u UW©Vp

E´¨]eL∞p UÙflTÙ”Ls E⁄YÙœm ˘NVpL˚[d œ±j’ ∏˙Z ˘LÙ”dLl

Th”s[ Æ[dLÿm TPÆ[dLÿm (6.9) œ±l◊L∞u A•lT˚P´p

TœlTÙn‹ ˘Nn’ ÿ•‹L˚[ A±ÆVp œ±l˙Th•p G›R‹m.
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E´¨´Vp ̨  X

œ˙WÙ˙UÙ˙NÙ™u CPUÙt\m

UÙflTÙ•u E˚\ÆPm

œu\p ©¨Æu (Meiosis) ÿRp ®˚X´p œ˙WÙ˙UÙ˙NÙmLs

˙_Ù• ̇ NW‹m œ˙WÙ˙UÙ˙NÙ™u TœßLs Jufld˘LÙufl CPm

UÙ\‹m ˘Nn°u\]. Cf˘NVpTÙ˙P œ˙WÙ˙UÙ˙NÙ™u CPm

UÙt\m(Crossing over). ARuTX]ÙL J⁄ DNA Cu J⁄ Tœß

CPm UÙ± ˙Y˘\Ù⁄ DNA Cu TœßVÙL UÙfl°\’. C’ Àu-

L∞u T°oÆp ˙YflTÙh˚P HtT”j’°\’. CkR œ˙WÙ˙UÙ-

˙NÙmLs A”jR R˚Xÿ˚\ NkRßLfidœ °˚Pdœm˙TÙ’

◊ßV Ti◊Ls ˘Y∞lT”YRtœd LÙWQUÙ°u\].

œ±l◊Ls

$ œ˙WÙ˙UÙ˙NÙmL∞u CPUÙt\m

$ UÙflTÙ”Ls E⁄YÙYßp CPUÙflRp ˘NVpTÙh•u Teœ.

C]l˘T⁄dL ˘NpL∞u C˚QRp S˚P˘Tflm

˘TÙ›’ E⁄YÙœm Apƒp C˚Q‹

˘Tt˙\Ù¨u œ˙WÙ˙UÙ˙NÙmLs C]l˘T⁄dL ˘NpL∞u YØVÙLd

œZk˚RL˚[f ˘Nu\˚P°u\]. C]l˘T⁄dL ˘NpLs C˚QŸm

˘TÙ›’ Apƒp C˚QÆp ˙YflTÙ” E⁄YÙ°\’. RÙn

Rk˚RV¨P™⁄k’ ˙YflThP œQSXuLs NkRßL∞p

E⁄YÙdLlT”°u\]. AR]Ùp A”jR R˚Xÿ˚\´p UÙflTÙ”Ls

E⁄YÙYRtœ C]l˘T⁄dL ˘NpL∞u C˚QRp LÙWQUÙ°u\].

®˚X 1 ®˚X 2 ®˚X 3

TPÆ[dLm 6.9 œ˙WÙ˙UÙ˙NÙmL∞u CPUÙt\m

TPm 6.4

œ˙WÙ˙UÙ˙NÙmLfim

˙SÙnLfim

£X ˙SÙnLfidœ UW©VXÙ]

LÙWQeLs Ei” G] L⁄Rl

T”°\’. G”j’dLÙhPÙL

U≤R¨p œ˙WÙ˙UÙ˙NÙm Gi

11 Cp Es[ À≤p HtT”m

œ˚\TÙ”  £d°s ˘Np

A…™VÙÆtœm  œ˙WÙ

˙UÙ˙NÙm Gi 14˛Cp Es[

ÀuL∞u œ˚\TÙ”  Ap£

˙Uov ˙SÙ´tœm LÙWQUÙ

°u\] G]d  LiP±VlTh

”s[’. ˙RÙ≠p HtT”m

◊tfl˙SÙVÙ] ˘UX˙]ÙUÙ

œ˙WÙ˙UÙ˙NÙm Gi 9˛Cp

Es[ Àu œ˚\TÙ” ÍXm

E⁄YÙYRÙœm.
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E´¨´Vp ̨  X

TPÆ[dLm 6.1 TÙ≠Vp ®oQVm

(44+XX)

(44+XY)

ßºo UÙt\m

UW©Vp A˚Ul©p ßº˘W] E⁄YÙY’m A”jR R˚Xÿ˚\dœ

LPjRlT”Y’UÙ] UÙt\eL˙[ ßºoUÙt\m (Mutation). DNA Cu

CWh•lT˚PR≠p HtT”m œ˚\TÙ”Ls, £X œ±l©hP ˙Yßl˘TÙ⁄hLs,

Lßo≈f—Ls ˙TÙu\˚Y ßºoUÙt\jßtœd LÙWQUÙLXÙm. ßºoUÙt\eLs

ÀuL∞p UÙt\j˚R HtT”jßŸm CkR ÀuLs R˚Xÿ˚\Ls YØ LPjRlTh”

œQSXuL∞p ˙YflTÙh•tœ LÙWQUÙL‹m ˘Nn°u\]. E´oT¨QÙUjßp

ßºoUÙt\jßtœ AßL ÿd°Vj’Yÿi”.

œZk˚R BQÙ? ˘TiQÙ?

œZk˚R BQÙ? ̆ TiQÙ? Gufl EflßlT”j’Yßp Es[ UW©Vp WL£Vm

Gu]?

TPÆ[dLm (6.10) I Etfl˙SÙdL‹m. œ±l◊L∞u A•lT˚P´p LXk’˚WVÙ•

ÿ•‹L˚[ A±ÆVp œ±l˙Th•p G›R‹m.

œ±l◊Ls

$ ˘TiL∞¤m BiL∞¤m Es[ œ˙WÙ˙UÙ˙NÙmL∞u Gi¶d˚L

$ ˘TiL∞¤m BiL∞¤m Es[ œ˙WÙ˙UÙ˙NÙm ˙YflTÙ”
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E´¨´Vp ̨  X

˘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˙WÙ-˙UÙ-˙NÙm-Ls Es[ œZk˚R Bi œZk-˚RVÙL-‹m

C⁄d-œm.

®\-̇ Y-fl-TÙh-•t-œl ©u-]Ùp

EX-°u TX Tœ-ß-L-∞p YÙr-°u\ U≤-Ro-L-∞u ˙RÙ≠u ®\m ˙Yfl-Th-”d

LÙQl-T-”-Y’ GR-]Ùp?

TPÆ[dLm 6.11 U≤R¨p ®\˙YflTÙ”

˘UXÙ-≤u Gu\ ◊W-R-®-\™ ˙RÙ≠t-œ ®\m A∞d-°-\-’. ˙RÙ≠tœ ®\m

A∞dœm ÀuL∞u ApƒpLfi˚PV ̆ NVpTÙh•¤s[ ̇ YflTÙ” ÍXm

˘UXÙ≤u EtTjß´p HtT”m Ht\dœ˚\˙Y U≤R¨p ˙RÙ≠u

®\˙YflTÙh•tœd LÙWQUÙœm.

˙RÙ≠u ®\m ˘Yi-˚U-˙VÙ, Lfll˙TÙ BY’ C]-˙Yt-fl-˚U-VÙp ApX.

C’ „¨-V-≤u ∏˙Z YÙr-YRtLÙ] J⁄ RL-Y-˚Ul◊ Uh-”˙U Bœm. U≤-R-

≤u C]-˙Y-fl-TÙ”Ls Ti-TÙ” Uh-”-˙U. E´-¨-V-≠u T• U≤-Ro-Ls Gp-˙XÙ-

⁄m J˙W C]m RÙu. 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 ˘TÙ⁄s ®˚\k-R-RÙL A˚U°\’.
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E´¨´Vp ̨  X

1. RNA ´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

RW‹m.

$ A™˙]Ù A™-Xe-L˚[ Ju±˚Qj’ ◊WRj˚R E⁄YÙdœ°\’.

$ mRNA ˚W˙TÙ-˙NÙ˚U A˚P-°-\’.

$ mRNA  E⁄-YÙ-°-\’

$ A™˙]Ù A™-Xe-L˚[ ˚W˙TÙ-˙NÙ-™p ˘LÙi” ˙Nod-°-\-’.

3. ∏˙Z RWlTh”s[ C]dLXl◊ BnÆ˚] Etfl˙SÙdL‹m.

Ug-Ns Æ˚R-Ÿs[ ˘N•Tf-̊ N-Æ-̊ R-Ÿs[ ˘N• X

$ UW-©-V-≠u Y[of-£dœ Su-˘LÙ˚P A∞jR A±-Æ-Vp A±-Oo-L-∞u

RLYpL˚[ Eh-T-”jß ˘RÙœl◊ RVÙ-o ˘NnV‹m.

$ —t-fll-◊-\e-L-∞-≠-⁄k’ °˚Pd-œm ̆ TÙ⁄h-L-˚[l TVu-T-”jß DNA Cu

E˚PV-‹m RNA Cu E-˚P-V-‹m UÙß-¨-L˚[ E⁄-YÙd° A±-Æ-Vp

LiLÙh£-´p ˚Yd-L-‹m.

a) CkR C]d-L-Xl◊ Bn-Æ-˚]d œ±-¬-”-Ls TVu-T-”jß TP-Æ-[d-L

- UÙLj RW‹m.

b) ÿRp R˚Xÿ˚\ ̆ N•´u RuULWkR ̆ NVt˚L YØ E⁄YÙ] CWi

-PÙm R˚X-ÿ-˚\-˚Vl TP-Æ-[d-LUÙLj RW‹m.

4. R˚Xÿ˚\L∞p UÙflTÙ”Ls E⁄YÙdœ°u\ Íufl ˘NVpTÙ”Ls

˘LÙ”dLlTh”s[]. Jq˘YÙ⁄ ˘NVpTÙh˚Pd œ±j’m £flœ±l◊

RVÙo ˘NnV‹m.

$ œ˙WÙ˙UÙ˙NÙ™u CPUÙt\m

$ C]l˘T⁄dL ˘NpL∞u C˚Q‹

$ ßºoUÙt\m.

Tf˚N Æ˚R-Ÿs[ ˘N•



—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?

U≤Ru ET˙VÙ°dL CV¤m Cu—≠˚] GqYÙfl TÙdº¨VÙdL[Ùp EtTjß

˘NnV ÿ•°\’? EeLfi˚PV FLj˚R G›R‹m.

TÙdº¨VÙ EtTjß ˘Nn

Ÿm Cu—≠˚]

GqYÙfl U≤Ru

ET˙VÙ°dL CV¤m?

Cufl ø¨-Ø‹ ˙SÙnd-œl

TVuT”jRl-T-”m Cu-—-≠u

ÿd°VUÙL TÙd-º-¨VÙÆ≠-⁄k’ Et-

Tjß ˘NnVlT-”-°-\’.
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E´¨Vp ̨  X

U≤R ̆ Np

Cu—≠u

EtTjß ̆ NnŸm

Àu ̇ YflT”jß

G”dLlT”°\’

          TPÆ[dLm 7.1 UW©Vp ̆ RÙØp÷hTjßu YÙ´XÙL A˚UkR Cu—≠u EtTjß

Cu—≠uEtTjß

˘NnŸm Àu ©[Ùv

™h”Pu ̇ Noj’

C˚QdLl T”°\’

CYt±≠⁄k’

˘NVpß\‡˚PV Cu—≠u

EtTjß ̆ NnVlT”°\’

Y[of£ ®˚X´p ̆ T⁄°V

TÙdº¨VÙdLs ̆ NVpß\]t\

Cu—≠˚] EtTjß ̆ Nn°u \].

TÙdº¨VÙ

©[Ùv™h

Cu—≠u  Àu ̇ Noj’

C˚QdLlThP ©[Ùv™h

TÙdº¨VÙ ̆ NpL∞p

˘N¤jRlT”°\’

U≤R≤u •.Gu.H

TÙdº¨VÙ •.Gu.H

©[Ùv™h

˙YflT”jß

G”dLlT”°\’

Cu—≠u EtTjß ˘NnŸm ß\‡s[ TÙdº¨VÙdL˚[ E⁄YÙdœYRtLÙ]

®˚XLs TPÆ[dLUÙdLlTh”s[˚R (7.1) Etfl˙SÙdL‹m. œ±l◊L∞u

A•lT˚P´p TPÆ[dLj˚Rl TœlTÙn‹ ̆ Nn’ FLjßu NÙjßV ·flL˚[

BWÙnk’ ÿ•‹L˚[ A±ÆVp œ±l˙Th•p G›R‹m.
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E´¨Vp ̨  X

œ±l◊Ls

$ TÙdº¨VÙÆu UW©Vp A˚Ul©p HtT”jßV UÙt\m

$ CkR TÙdº¨VÙÆp E⁄YÙ] ◊ßV œQm

$ CkR TÙdº¨VÙÆu ©u R˚Xÿ˚\´p Es[ Cu—≠u EtTjß ß\u

UW©Vp ˘RÙØp÷hTm

UW◊l ˘TÙ⁄hL∞p UÙt\j˚R HtT”jß Æ⁄mTjRdL œQeLfi˚PV

E´¨]eL˚[ E⁄YÙdœm ÆRjßp A±ÆVp Y[of£V˚Pk’s[’.

÷i‘´oL˚[Ÿm E´o Æ˚]L˚[Ÿm U≤R≤u Tp˙Yfl ˙R˚YLfidLÙL

ET˙VÙ°lT˚R˙V E´o˘RÙØp÷hTm (Biotechnology)  Gufl A˚ZlTo.

°.ÿ. 4000 ÿRp Dvh Gu\ Èg˚N C]jßp Es[ E´¨]eL˚[ ˘WÙh•

˙TÙu\ EQ‹l˘TÙ⁄hLs RVÙ¨dLl TVuT”jß]o. NodL˚W˚V

BpLaÙXÙL UÙtflYRtœ Èg˚NLfidœm, TÙdº¨VÙdLfidœm Es[ ß\˚]

ßWÙh˚NWNm, BlTm, ˙Ld ˙TÙu\˚Y RVÙ¨dL TVuT”jRlThP’.

C˚Y˘VpXÙm E´o˘RÙØp÷hTjßu TWmT˚W ÿ˚\L[ÙLd LQd°PXÙm.

E´o˘RÙØp÷hTjßu S≈] Y•Y˙U UW©Vp ̆ RÙØp÷hTm.

E´¨]eL∞u UW◊l˘TÙ⁄hL∞p UÙt\j˚R HtT”jß U≤R⁄dœ ˙R˚YVÙ]

˘TÙ⁄hL˚[ EtTjß ̆ NnV Cufl CV¤m. Cu—≠u EtTjß ̆ NnŸm ÿ˚\˚V

Lt\˘TÙ›’ EeLfidœ A’ ◊¨kß⁄dœUpXYÙ? CqYÙfl E´¨]eLfi˚PV

UW©Vp A˚Ul©p Æ⁄mTjRdL ÿ˚\´p UÙt\j˚R HtT”jß E´¨]eL∞u

Ti◊L˚[d Lh”lT”j’m ˘RÙØp÷hT˙U UW◊l ˘TÙ±´Vp(Genetic Engineer-
ing).  ÀuL˚[ ©¨j˘R”dL‹m C˚QdL‹m CV¤m G] LiP±kR˙R CRu

A•lT˚P.VÙœm.

™L ÷i‘´oL∞u ÀuL˚[ GqYÙfl ©¨j˘R”dL‹m C˚QdL‹m ̆ NnVXÙm.

∏˙Z ˘LÙ”dLlTh”s[ Æ[dLj˚R œ±l◊L∞u A•lT˚P´p TœlTÙn‹

˘Nn’ œ±l◊ RVÙo ˘NnV‹m.

ÀuL˚[l ©¨j˘R”dL‹m C˚QdL‹m ˘SÙß

L˚[l TVuT”j’°\ÙoLs. ÀuL˚[l ©¨dLl

TVuT”j’Y’ ˘Wvh¨d`u Gu˙PÙ®Ÿd

∞˙Vv(Restriction Endonuclease) Gu‡m ̆ SÙß

Bœm. C’ UW©Vp LjR¨d˙LÙp (Genetic scis-
sors) Gu\±VlT”°\’. C˚QdLl TVuT”j’

Y’ ≠˙Lv (Ligase) Gu‡m ˘SÙß Bœm. C’

UW©Vp T˚N   (Genetic glue) Gu\±VlT”°\’.
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U≤R¨p Es[ Cu—≠u EtTjß À˚] TÙdº¨VÙÆtœs LPjR ÿ•kR’

GqYÙfl? J⁄ ˘Np≠u À˚] ˘Y˘\Ù⁄ ˘Np≠tœs ◊œjR ˘TÙ⁄jRUÙ]

LPjßLs (Vectors) TVuT”jß Bœm. C˚QdLlThP ÀuLfi˚PV

˘YdPoLs CXdœ ˘NpL∞p ÷˚Z°u\]. NÙRÙWQUÙL TÙdº¨VÙÆp

©[Ùv™h LPjßL[ÙLl TVuT”jRlT”°\’. ARu YÙ´XÙL ◊ßV ÀuLs

CXdœ ˘NpL∞u UW©Vp A˚Ul©p J⁄ TœßVÙ°\’.

t^md≥knIv ]cntim[\

TPÆ[dLm 7.2 UW©Vp ˘RÙØp÷hTjßu YÙnl◊Ls

Àu £°f˚N

UW©Vp ˙SÙnLfi˚PV £°f˚N´p ˘T⁄UÙt\eLfidœ UW©Vp

˘RÙØp÷hTm ERÆVÙL A˚UkR’. ̇ SÙ´tœd LÙWQUÙ] ÀuL˚[ ALt±

TßXÙL ̆ NVpß\‡s[ ÀuL˚[ EhT”j’m £°f˚N ÿ˚\˙V Àu £°f˚N

(Gene therapy). C’ UW©Vp ̇ SÙnL˚[d Lh”lT”j’Yßp AßL GßoTÙol˚Tj

R⁄°\’.

UW©Vp UÙt\m HtT”jßV ÆXeœLfim T´oLfim

Àu £°f˚N

RPVÆVp T¨˙NÙR˚]

œ±l◊Ls

$ Àu ©¨j˘R”jRp

$ Àu C˚QjRp

$ ˘YdPoLs (LPjßLs)

UW©Vp ˘RÙØp÷hTjßp HtThP Y[of£ Cufl YÙrd˚L´u Tp˙Yfl

’˚\L∞p BßdLm ˘N¤j’°\’.

UW©Vp ˘RÙØp ÷hTjßu YÙnl◊Ls LÙi©dLlTh”s[ TPÆ[dLm (7.2)

Etfl˙SÙd° ◊¨k’˘LÙs[‹m.
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™L ÷i¶V B´WdLQdLÙ]

ÀuL∞≠⁄k’ ̇ SÙn LÙW¶VÙ]

ÀuL˚[ GqYÙfl Li”©•dL

CV¤m

TPm 7.1

U≤R À˙]Ùm

˘NVpßhPjßu ÿjß˚W

RÙWÙÆu CkR Nk˙RLj˚Rl Tt±V EeL∞u L⁄j’ Gu]?

∏˙Z ˘LÙ”dLlTh”s[ L⁄j˚Rd œ±l◊L∞u A•lT˚P´p TœlTÙn‹

˘Nn’ ÿ•‹L˚[ A±ÆVp œ±l˙Th•p G›R‹m.

œ±l◊Ls

$ U≤R À˙]Ùm ˘NVpßhPjßu ÿd°Vj’Ym

$ Àu ˙Ul©e Gu‡m ˘NV≠u TVu

U≤R À˙]Ùm ˘NVpßhPm

A±ÆVp ˘T⁄m ÿu˙]t\m A˚PkR˙TÙ’m UW©Vp

˙SÙnL˚[d Lh”lT”jR CVXÆp˚X. Jq˘YÙ⁄

£\l©Vp◊dœm LÙWQUÙ] ÀuL˚[Ÿm AYt±u

C⁄l©Pj˚RŸm N¨VÙLd LiP±V ÿ•VÙR˙R CRu

LÙWQm. CkRd œ˚\L˚[˘VpXÙm ®Yojß ˘NnYRtLÙ]

ÿVt£˙V 1990˛Cp U≤R À˙]Ùm ˘NVpßhPm (Human
Genome Project) Gu‡m ◊’ÿVt£ BWmTUÙL A˚UkR’.

EXLjßu TX TœßL∞¤ÿs[ ˘Yq˙Yfl BnYLeL∞p

2003 Y˚W øi” ®u\ Bn‹L∞u TX]ÙL U≤R À˙]Ù™u

WL£VeLs Li”©•dL ÿ•kR’. J⁄ œ±l©hP Ti©tœd

LÙWQUÙ] À≤u C⁄l©Pm DNA ´p Ge°⁄d°\’ Gufl

’p≠VUÙLd LiP±Ÿm ˘RÙØp÷hTUÙ] Àu ˙Ul©e (Gene mapping) CRtœ ERÆVÙL

A˚UkR’. Ko E´¨]jßp APe°Ÿs[ ˘UÙjR UW©Vp ˘TÙ⁄hL˚[ ARu À˙]Ùm

Gufl ·flYo. U≤R≤u DNA ´p ◊WR E⁄YÙdLjßtœ ERÆ◊¨Ÿm ÀuL˚[j RÆW

˘T⁄mTÙXÙ] ÀuLs ̆ NVpTPÙR˚YVÙœm. CYt˚\ _ed ÀuLs(Junk genes) Gufl ·flYo.
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U≤R À˙]Ùm ˘NVpßhPjßu ÿd°Vj’Ym Gu]˘Yufl ◊¨kRRpXYÙ.

∏˙Z ˘LÙ”dLlTh”s[ RLYpLfiPu ·”Rp RLYpL˚[f ˙Noj’

—Y˘WÙh• RVÙo ˘Nn’ YœlT˚\´p LÙh£dœ ˚YdL‹m.

UW©Vp UÙt\m HtT”jßV ÆXeœLfim T´¨]eLfim

U≤R¨p ˙SÙn £°f˚NdLÙLl TVuT”jRlT”m TX ◊WReLfim UW©Vp

˘RÙØp÷hTjßu YÙ´XÙL E⁄YÙdLlThP˚Y Bœm.

∏˙Z ˘LÙ”dLlTh”s[ AhPY˚Q (7.2) T¨˙NÙßj’ C˚Rl˙TÙu\

◊WReL∞u ET˙VÙLj˚Rd œ±j’ œ±l◊ RVÙo ˘NnV‹m.

U≤R À˙]Ù™p H\dœ˚\V 24000 ˘NVpT”m ÀuLs LÙQlT”°u\].

U≤R DNA ´p ˘T⁄mTÙu˚UŸm _ed ÀuLs Bœm.

U≤R⁄d°˚P˙V 0.2 NRÆ°Rm Uh”˙U DNA ́ p ̇ YflTÙ” LÙQlT”°u\’.

U≤R À˙]Ù™p 200˛tœm ̇ UtThP ÀuLs TÙdº¨VÙÆtœ JlTÙ]RÙœm.

£°f˚Ndœj ˙R˚YVÙ] ◊WRm ˙SÙn / ˙SÙn A±œ±Ls

CuPo˘TWÙ‡Ls ˚YWv ˙SÙnLs

Cu—≠u ø¨Ø‹ ̇ SÙn

Gu˙PÙo©u ˙YR˚]

˘NÙUh˙PÙ •˙WÙl©u Y[of£d œ˚\TÙ”Ls

E´o ˘RÙØp÷hTjß≠⁄k’ UW©Vp ˘RÙØp÷hTm ™L‹m Y[of£

V˚Pk’s[’. E´¨]eL∞p AßLUÙL ˘NVpß\]Ù] UW©Vp UÙt\j˚R

(genetic modification)  HtT”jR Cufl CV¤°\’. Ko E´¨]jßu UW©Vp

A˚Ul©p Æ⁄mTjRdL Ti˚T ˘Y∞lT”j’m À˚] ˘N¤jß˙V C’

˘NVXÙdLlT”°\’.

AhPY˚Q 7.1
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UW©Vp UÙt\m ÿu˚Ydœm Gßo

LÙX YÙdœflßL∞p Ju\Ùœm U⁄k’

R⁄m ÆXeœLs (Pharm animals).

U≤R‡dœj ˙R˚YVÙ] Cu—≠

‡˚PV‹m Y[of£ aÙo˙UÙu

Lfi˚PV‹m ÀuL˚[ T—, Tu±

ÿR≠V E´¨]eL∞p ˘N¤jß

AYt˚\ U⁄k’ R⁄m ÆXeœL[ÙL

UÙtfl°\ÙoLs.

TÙdº¨VÙ˚Yl TVuT”jß Cu—≠u

EtTjß ˘NnYßp £X YWm◊Ls

Ei”. AYt˚\ Y[olT’m TWÙ

U¨lT’m £WUm GuT˙R ARtœ

LÙWQm. CRtœl TßXÙL UW©Vp

UÙt\m HtT”jßV ÆXeœL∞u

CWjRjß≠⁄k˙RÙ TÙ≠≠⁄k˙RÙ

U⁄k’˚[l ©¨j˘R”dL CV¤m

GuT˙R CkR ’˚\´u BWÙnf£

ÿ•‹Ls œ±l©”°u\].

ÆXeœL∞p Uh”UpXÙUp RÙYWe

L∞¤m UW©Vp UÙt\m HtT”j’

°\ÙoLs. Èf£L˚[ Gßo˘LÙsfim

ß\‡˚PV ©.•.LjR¨dLÙŸm, ˙NÙVÙ

¿u—m, T⁄jßŸm, ˙NÙ[ÿm Cufl

G∞RÙLd °˚Pd°u\]. E´¨

]eL∞p UW©Vp UÙt\m HtT”j’m

˘TÙ›’ —tfll◊\jßt˙LÙ U≤R

‡d˙LÙ TdLÆ˚[‹Ls HtTPÙ’

G] EflßT”jR ˙Yi”m. CkRj ’˚\´u ◊ßV Li”©•l◊L˚[l

Tt±V AßL RLYpL˚[f ˙NL¨j’ Ko A±ÆVp ˘RÙœl◊ RVÙo

˘NnV‹m.

˙UmT”jRlT”m UW©Vp

J⁄ Lh”˚W RVÙo ̆ NnR ©u◊ AR˚] ̆ Unl◊j

ß⁄jRm ˘Nn’ ˙UmT”j’Y’˙TÙX E´¨]e

L∞u UW©Vp A˚Ul©p Es[ ÀuL˚[ UÙt±

A˚UdL Cufl UW©Vp ˘RÙØp÷hTjRÙp

CV¤m. UW©Vp ̆ RÙØp ÷hTjßu ™L‹m S≈]

ÿ˚\˙V UW◊ UÙt± A˚UjRp ÿ˚\  (gene
editing).  ARtLÙL ET˙VÙ°dLlT”m £\kR

˘NVpß\‡˚PV UW©Vp LjR¨d˙LÙ˙X

CRISPR -Cas9.  Cßp 'Cas9' Gu\ ˘SÙßŸm J⁄

YØLÙh•  RNA Ÿm (g RNA) APe°´⁄dœm.

Àu UÙt± A˚UjR≠p NoY˙RN A[Æp Cufl

Bn‹Ls S˚P˘Tfl°u\]. CflßVÙL Àu UÙt±

A˚UjRp  S˚P˘Tt\ CWh˚Pd œZk˚RLs

∫]ÙÆp ©\k’s[ÙoLs G] ˘NnßLs

˘Y∞Yk’s[].  HIV I Gßo˘LÙsfim ß\u

CkR œZk˚RLfidœ Àu UÙt± A˚UjRp

ÍXUÙL °˚PdLlTh”s[RÙL A±ÆdLlTh

”s[’. Àu £°f˚N´u ˘RÙPo YÙnl◊Lfidœ

CkRj ̆ RÙØp÷hTm YØYœd°\’. B]Ùp C’

AßL ÆYÙReLfidœm ˘RÙPdL™h”s[’.

CjR˚LV BWÙnf£L∞p —WiPp YÙnl◊Lfim

ATÙVLWUÙ] TdLÆ˚[‹Lfim HtTP

YÙnl◊s[’. ̆ T⁄m CZl˚TŸm Eh˘LÙs[Ù’

˙Ut˘LÙs[lT”m BWÙnf£Lfidœ GßWÙL

EXL[ÙÆV ®˚X´p Gßol◊d œWpLs Cufl

J≠d°u\].
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TX Bi”Lfidœ ÿu◊ ̆ RÙ˚XkR
œZk˚R ß⁄mT °˚PjR’. LiP±kR’
•.Gu.H T¨˙NÙR˚] YÙ´XÙL

AXd ˘_l¨

 DNA T¨˙NÙR˚] UÙß¨Ls

œ
t
\
m

 S
˚

P
˘
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t
\
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ß

≠
⁄
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’

 ̇
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˙
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˙
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o
 ̨
 2
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˙
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”
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 ̨

 3

DNA  ©eLo ©¨i•e

®Îd∞˙VÙ˚P•‡˚PV J›eL˚Ul˚Tl T¨˙NÙßdœm ̆ RÙØp÷hTUÙœm

DNA ◊˘WÙ˚T≠e (DNA Profiling). 1984˛Cp AXd ˘_l¨ (Alec Jeffrey)
Gu‡m A±ÆVXÙ[o SPjßV £X BWÙnf£L[Ùœm  DNA T¨˙NÙR˚]

®Lr‹dœ YØYœjR’. Jq˘YÙ⁄ ST¨‡˚PV‹m ÆWp A˚PVÙ[m

˙YflTh•⁄lT’˙TÙX DNAÆp Es[ ®Îd∞˙VÙ˚P•¤s[

J›eL˚Ul◊m ̇ YflTh•⁄dœm. CkR Li”©•l˙T DNA T¨˙NÙR˚]dœ

A•lT˚PVÙ]’. AR]Ùp CkR ˘RÙØp÷hTj˚R DNA ©eLo ©¨i•e

Gufl A˚ZlTo.

®Îd∞˙VÙ˚P”L∞u J›eL˚Ul©p ™L AßL

Jtfl˚U LÙQlT”Y’ ̆ S⁄e°V E\Æ]oLfidœ

C˚P˙VVÙœm. AR]Ùp œ”mT TWmT˚W˚Vd

Li”©•dL‹m RÙn Rk˚RVo VÙo Gu\ ©Wf£˚]

´p Ei˚UVÙ] RÙn Rk˚RV˚Wd Li”©•dL

‹m CVt˚L ∫t\eLs, ̇ TÙo ̇ TÙu\ LÙWQeL[Ùp

CZdLlThPYoL˚[l TX Bi”Lfidœl ©u]o

Li”©•dL‹m  DNA  ◊˘WÙ˚T≠e TVuT”°\’.

˘LÙ˚X, ß⁄h” ˙TÙu\ œt\f ˘NVpLs

S˚P˘Tt\ CPeL∞≠⁄k’ °˚PjR ˙RÙ≠u

Tœß, ÿ•, SLm, CWjRm, ©\ EPp øoUeLs

GuTYt±¤s[ DNA  ˚Y Nk˙RLjßtœ E¨V

ST¨u  DNA ŸPu Jl¿” ˘Nn°\ÙoLs. AqYÙfl Nk˙R°dLlT”m STo

Ei˚Ud œt\YÙ∞VÙ G] A±k’˘LÙs[ CRuÍXm ÿ•Ÿm.

Tjß¨d˚Lf ˘Nnß´u R˚XVeLj˚Rd LY≤jæoLs ApXYÙ?

DNA T¨˙NÙR˚] YÙ´XÙL SToL˚[ ˙YflT”jß LÙQ CV¤Y’ GqYÙfl?

∏˙Z ˘LÙ”dLlTh”s[ Æ[dLj˚Rd œ±l◊L∞u A•lT˚P´p

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

œ±l◊Ls

 $ DNA ©eLo ©¨i•e Gu‡m ˘RÙØp÷hTjßu A•lT˚P

 $ DNA ©eLo ©¨i•e°u YÙnl◊Ls

UW©Vp ˘RÙØp÷hTjßu GiQt\ YÙnl◊L∞p £XYt˚\ SÙm

Lt\±k˙RÙm. AßL YÙ£l◊Ls œ±jR RLYpL˚[f ˙NL¨j’ A±ÆVp

Í˚X´p LÙh£lT”jR‹m. ˙So˚UVÙ] BWÙnf£ YÙ´XÙL‹m

Li”©•l◊Ls YÙ´XÙL‹m CkR ’˚\ ß]k˙RÙflm Æ¨Y˚Pk’

˘LÙi•⁄d°\’. B]Ù¤m ©\ ˘RÙØp÷hTj˚Rl ˙TÙX˙Y UW©Vp

˘RÙØp÷hTÿm £X æV ˘NVpLfidLÙLl TVuT”jRlT”°u\’. ∏˙Z

˘LÙ”dLlTh”s[ ˘Nnß LRmTj˚R Etfl˙SÙdL‹m.

U≤R ÿu˙]t\jßtœ YØYœdœm ˘RÙØp÷hTeL˚[j æV YØL∞p

TVuT”j’Y’ N¨RÙ]Ù?

CjR˚LV YÙnl◊Ls ®˚X®tœm ˘TÙ›’ UW©Vp

˘RÙØp÷hTj˚R EtNÙLlT”jRXÙUÙ?

CdL⁄j˚R ˚UVUÙLd˘LÙi” Yœl©p LXk’˚W

VÙP‹m.

U≤R≤u £kR˚]j ß\≤u Æ˚[‹RÙu

A±ÆV¤m, ̆ RÙØp÷hTÿm. U≤R≤u Su˚UdLÙLl

TVuT”j’m˘TÙ›’ Uh”˙U CkR £kR˚]j ß\‡dœ

Su˚U °˚PjRRÙL A˚UŸm. U≤Ru Gßo˘LÙsfim

NYÙpL˚[f NUÙ∞dœm J⁄ æo‹ Gu\ ®˚X´p GkR

Ko A±ÆV˚XŸm ˘RÙØp÷hTj˚RŸm SÙm TVuT”jR ˙Yi”m.
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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 YØ Cu—≠u EtTjß ˘NnŸm ®˚XL˚[

EhT”jß J⁄ ©WNu˙P`u RVÙ¨j’ ˘Y∞´P‹m.

$ UW-©-Vp ̆ RÙØp ÷h-Tj-’-Pu ̆ RÙPo-◊-̊ PV ̆ Nn-ß-L-̊ [-Ÿm TPe-L-̊ [Ÿm

ßWh• A±-Æ-Vp ˘RÙœl◊ RVÙ-¨d-L‹m.



UÙQÆ´u Nk˙RLj˚Rd LY≤jæoLs ApXYÙ?

È™ EhTP Es[ °WLeLs GqYÙfl E⁄YÙ´]? E´¨]eLs GqYÙfl

E⁄YÙ´]. ©\ °WLeL∞p E´¨]eLs LÙQlT”UÙ? ÿR≠V Æ]Ùd Ls

GkRd LÙXLhPjß¤m A±ÆVp BWÙnf£´u Gp˚Xdœ EhThPRÙ°u\].

È™Ÿm È™´p E´¨]eLfim GqYÙfl E⁄YÙ´] Gu\ Æ]ÙÆtœm £X

NÙuflL˚[ ÿu˚YdL A±ÆVXÙp ÿ•kß⁄d°\’.

H\jRÙZ 4500 ™p≠Vu Bi”Lfidœ ÿu]˙W E⁄YÙ] È™´p E´¨]eLs

E⁄YÙ]’ ̆ RÙPoTÙ] ◊Lr˘Tt\ ̇ LÙhTÙ˙P ̇ YßlT¨QÙUd ̇ LÙhTÙ” (Chemi-
cal evolution theory). A˚Rl˙TÙX˙Y TÙuv˘To™VÙ L⁄’˙LÙfim ̆ RÙPok’

ÆYÙßdLlT”°\’.

È™Ÿm ̆ NqYÙn °WLÿm J˙W

ÿ˚\´pRÙu E⁄YÙ]˘Ru\Ùp

È™´p LÙQlT”Y˚Rl

˙TÙX˙Y E´¨]eLs ̆ NqYÙn

°WLjß¤m LÙQlT”UpXYÙ?
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˙TWiPjßu ̇ Yfl H˙R‡m °WLeL∞p E´o ̇ RÙu± GßoTÙWÙUp È™˚V

YkR˚Pkß⁄dLXÙm GuT’ RÙu TÙuv˘To™VÙ ̇ LÙhTÙ”. È™´p ≈rkR

G¨ ShNjßWj’LsL∞p Li”©•dLlThP L¨Ul ˘TÙ⁄hLs CRtœf

NÙu\ÙL A˚U°u\].

Ti˚PdLÙX È™´p C⁄kR œ±l©hP „r®˚XL∞p ˘T⁄eLPp

RiΩ¨¤s[ ̇ Yßl˘TÙ⁄hLfidœ HtThP UÙt\eL∞u Æ˚[YÙL E´o

EtTjßVÙ]’ Gu\ L⁄j˙R ̇ Yßl T¨QÙUd ̇ LÙhTÙPÙL UÙ±V’. Bn‹f

NÙuflLs A•lT˚P´p A±ÆVp EXLm C˚R ˘TÙ’YÙL

Htfld˘LÙi”s[’. WxV A±ÆVp A±OWÙ°V H.I.JTÙ¨‡m (1924)

©¨hºx A±ÆVp A±OWÙ°V ˘_.©.Gv.aÙp˙P‡m (1929) CkRd

˙LÙhTÙh˚Pd Li”©•jRÙoLs.

TPÆ[dLm (8.1) TœlTÙn‹ ˘Nn’ ˙Yßl T¨QÙUd ˙LÙhTÙh˚Pl Tt±V

J⁄ œ±l◊ RVÙo ˘Nn’ A±ÆVp œ±l˙Th•p G›R‹m.

H. I. JlTÙ¨u

˘_. ©. Gv.

aÙp˙Pu

œ±l◊Ls

$ Ti˚PdLÙX È™´u Y∞UiPXm ˛ £\l©Vp◊Ls

$ Bt\p E˚\ÆPeLs

$ ˘T⁄eLP≠u E⁄YÙdLm

$ E´o˘NpL∞u EtTjßdœ YØYœjR ˙Yßf ˘NVpTÙ”Ls

Ti˚PdLÙX È™´u Y∞UiPXm

$ ˚ahW_u, ˚ShW_u, LÙoTu

˚P Bd˚N”, ¡˙Ru, Am˙UÙ

≤VÙ, øWÙÆ, ̊ ahW_u Np˚T”

˙TÙu\ YÙŸdLs LÙQlThP]

$ —RkßW Bd£_u Cp˚X.

Bt\p E˚\ÆPeLs

$ C•, ™u]p

$ ◊\ FRÙ Lßo ≈f—Ls

$ G¨U˚X ̆ Y•l◊Ls

G∞V E´o ÍXd·flLs

$ A™˙]Ù A™XeLs

$ ˙UÙ˙]ÙNÙdL˚W”Ls

$ ˚ShW_u ˙TvLs

$ ˘LÙ›l◊ A™XeLs ÿR≠
V˚Y

£dLXÙ]E´o ÍXd·flLs

$ ◊WRm

$ ˙TÙ≠ NÙdL˚W”Ls

$ ®Îd∞˙VÙ˚P”Ls

$ ˘LÙ›l◊Ls ÿR≠V˚Y

ÿRp ˘Np

®Îd∞d A™XeLs, ˘LÙ›l◊ E˚\Ls

TPÆ[dLm 8.1 ̇ YßlT¨QÙUm

Y∞UiPX øWÙÆ œ∞of£ A˚Pk’ ˘RÙPof£VÙLl ˘TnR U˚ZVÙp ˘T⁄eLPpLs E⁄YÙ´].
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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   Ÿ˙W ˛ ™pXo Bn‹

¡˙Ru, A˙UÙ-≤-VÙ,

øWÙÆ

Li-QÙ-•d œ”˚Y

E´o 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˚Xf ˘NVt-̊ L-VÙL E⁄-YÙd° Î˙WŸm ™p-X-⁄m Bn-‹-L˚[

SPj-ß-]o.

∏˙Z RWl-Th-”s[ TP-Æ-[d-Lj-̊ R-Ÿm(8.2)Æ[dLj˚RŸm œ±l◊L∞u A•lT˚P´p

Tœl-TÙn‹ ̆ Nn’ œ±l◊ RVÙ-̈ j’ A±-Æ-Vp œ±l-̇ Th-•p G›R‹m

vPÙu≠ ™pXo

aWÙp” Î˙W

œ±l◊Ls

$ Ti˚PdLÙX È™´u Y∞UiPXÿm LiQÙ•d œ”˚Y´p Es[

˙Yßd LÙW¶Lfim

$ ˙Yßf ˘NVpTÙh•tœl ©u◊ E⁄YÙ] E´o ÍXd·flLs

Ti˚PdLÙX È™´u ˘T⁄eLPp ø¨p ˙LÙ•dLQdLÙ] Bi”L[ÙL

˘RÙPok’ ®u\ ˙Yßl T¨QÙUf ˘NVpL∞u Æ˚[YÙL L¨Uf ˙NoUeLs

E⁄YÙ´]. E´o EtTjßŸPu ˘RÙPo◊˚PV CkR ÿd°V ®˚XLs LÙX

Y¨˚NlT• TPÆ[dLUÙdLlTh”s[˚R (8.3) œ±l◊L∞u A•lT˚P´p

TœlTÙn‹ ˘Nn’ œ±l◊ RVÙo ˘Nn’ A±ÆVp œ±l˙Th•p G›R‹m.

È™-́ u Y∞-Ui-P-Xj-ß-¤s[ C•, -™u-]p ̇ TÙu\ Bt-\-¤dœl 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 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 TWYXÙL

Htfld ̆ LÙs[l-Th-P-’.
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œ±l◊Ls

$ ÿRp˘Np

$ ◊˙WÙ˙L¨VÙh”L∞u E⁄YÙdLm

$ Î˙L¨VÙh”L∞u E⁄YÙdLm

$ TX˘Np E´¨L∞u E⁄UÙt\m

E´o EtTjßŸPu ˘RÙPo◊˚PV HWÙ[UÙ] ◊ßoLfidœ Æ˚PLÙiTRtœ

EXL[Æp HWÙ[UÙ] Bn‹d Lt\pLs Cuflm ̆ RÙPo°u\]. A˚Rl˙TÙX˙Y

˙Ytfl°WLeL∞¤s[ E´¨u ÿu≤˚XŸm ÿd°V BnYÙL ˙Ut˘LÙs[l

T”°\’.

TPÆ[dLm 8.3 LÙXY¨˚N AhPY˚Q

(™p≠Vu Bi”Lfidœ ÿu◊)

◊˙WÙ˙L¨VÙh”Ls

ÿRp ˘Np

Î˙L¨VÙh”Ls

Î˙L¨VÙh LÙX≤

TX˘Np E´¨

2

1

3

4

5

3800

È™´p E´o

EtTjß

3500
◊˙WÙ˙L¨VÙh”

L∞u
E⁄YÙdLm

1500

Î˙L¨VÙh”L∞u

E⁄YÙdLm

1000

TX˘Np E´¨L∞u

E⁄YÙdLm
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E´Wt\ ÍXd·flLs ßº˘W] C˚QYRu TX]ÙL˙Y E´o E⁄UÙt\m

S˚P˘Tfl°\’. ˙LÙPÙ]d ˙LÙ• Æi˙LÙsL∞u TœßL∞p C’ ®LrkRRÙ

Gu\ Æi˘Y∞ Bn‹Ls Cuflm S˚P˘Tfl°u\].

Bn‹L∞u Etfl˙SÙdLp YÙ´XÙL °˚PdLl˘Tflm NÙuflL∞u

A•lT˚P´p ÿ•‹L˚[ E⁄YÙdœY˙R A±ÆVp ÿ˚\VÙœm.

U≤R‡P˙] A±ÆV¤m ˙RÙu±V’. AR]Ùp U≤R≤u

E⁄UÙt\jßtœl TX Bi”Lfidœ ÿuTÙL˙Y ®LrkR E´o

EtTjßŸm E´o T¨QÙUÿm GqYÙfl A˚UV˙Yi”m Gufl

Æ[dLU∞dL ̇ S¨˚PVÙL NÙuflLs °˚PdLÙRRpXYÙ? AR]Ùp CkR

CWi” ’˚\L∞¤ÿs[ A±ÆVp L⁄j’Lfidœj ˘RÙPof£VÙ]

UÙt\eLs Y⁄Y’i”. C’ A±ÆV≠u Gp˚Xdœ EhThPRpX.

°˚PdLl ˘Tflm NÙuflL∞u A•lT˚P´p E⁄YÙœm ◊ßV

˘NnßL˚[ ÿuÿ•ÆpXÙUp Htfld˘LÙs[‹m Rt˙TÙ’

Es[Yt˚\ UfldL˙YÙ Htfld˘LÙsY˙RÙ B] BoY˙U A±ÆVp

Sm©d˚Ldœ BRÙWUÙœm.

E´o T¨QÙUm ˛ ˙LÙhTÙ”Ls YÙ´XÙL

ÿR≠p ̆ RÙu±V ̆ NpLs ÿRp Rt˙TÙ’ LÙQlT”m TpY˚L˚U Y˚WŸs[

E´¨L∞u T¨QÙU YWXÙt˚\ A±ÆVp ÿ˚\´p ˙LÙhTÙ”L[ÙL

Æ[dLU∞dL TX A±ÆVXÙ[oLfim ÿVt£jR]o. C˚Rl˙TÙu\

ÿVt£L∞p ÿRXÙYRÙL A˚UY’ ©Wg— SÙh˚Pf NÙokR E´¨Vp

A±OWÙ] Àu TÙl•vh XÙUÙod°‡˚PVRÙœm.

XÙUÙod°^m

E´¨Ls YÙrSÙ∞p ˘Tflm œQeL˙[ —VUÙLl ˘Tflm œQeLs Bœm.

C’˙TÙu\ œQeLs R˚Xÿ˚\L∞u YÙ´XÙL Ju±˚Qk’ ◊ßV

E´¨]Y˚LLs E⁄YÙ°u\] Gufl XÙUÙod Æ[d°]Ùo. XÙUÙod°u

·tfllT• Ti˚Pd LÙXeL∞p ø[m œ˚\kR L›j’˚PV

JhPLf£Æe°Ls LÙQlThP]. EQ‹j Rh”lTÙ”

HtThPRu TX]ÙL A˚Y T•lT•VÙLd L›j˚R øh•

EVWÿs[ UWeL˚[f NÙok’ YÙrkR]. ARu TX]ÙL

ø[m ·•V L›j˚RŸ˚PV JhPLf£Æe°Ls

R˚Xÿ˚\Ls YÙ´XÙL E⁄YÙ´] TPm (8.1). B]Ùp

C˚Rl˙TÙu\ —VUÙLl ˘Tflm œQeLs TWmT˚WVÙLd

LPjRlT”Yßp˚X GuTR]Ùp CkR Æ[dLj˚R

A±ÆVp EXLm Htfld˘LÙs[Æp˚X.XÙUÙod
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TPm 8.1

NÙoXv NÙoÆu

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 YW˙Yt˚Tl ˘Tt\’.

PÙo-Æ-≤u LlTp TV-Qm

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-’. LÙXl-TLÙv 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.

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 C⁄kR’.- 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˚LA±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’.

∏˙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.
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TP-Æ-[d-Lm 8.4  LXlTLÙv œ⁄ÆLs

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

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 ˘LÙjß 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].

TPÆ[dLjßp œ±l©PlTh”s[ ©\ œ⁄ÆLfi˚PV AX°u £\l©Vp

◊L˚[d Li”©•dL‹m.

œ±l-◊-Ls

$ œ⁄-Æ-L-∞u GkR £\l-©-Vp◊ PÙo-Æ-˚]d LYok-R’?

$ CkR £\l-©-Vp◊ œ⁄-Æ-L-∞u ®˚X®t©tœ 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[]. TPÆ[dLj˚RŸm (8.5)

Æ[d-LeL˚[Ÿm, TœlTÙn‹ ̆ Nn’ œ±l◊L∞u A•lT˚P´p  œ±l◊ RVÙo-

˘Nn’ A±-Æ-Vp œ±l-˙Th-•p G›R‹m.

 WÙToh

UÙp-Áv

 N
T-

72
7-

8-
B

IO
LO

G
Y-

10
-T

-V
O

L.
2
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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-”-°u\]

R˚X-ÿ˚\ R˚X-ÿ-˚\-VÙ-Ld °˚PjR UÙfl-TÙ-”-L∞u ˘RÙœl◊

◊ßV E´-¨]- Y˚LL-∞u Et-Tjß .

TP-Æ-[d-Lm 8.5 CVt˚Lj ˙Ro‹d ˘LÙs˚L

CVt˚Lj ˙Ro-‹d ˘LÙs˚L

Jq-˘YÙ⁄ E´-¨-]-ÿm ®˚X®tLÙÆ•‡m AßL Nk-R-ß-L˚[ Et-Tjß ˘Nn-°u-\-]. A˚Y EQ-

Æt-LÙ-L-‹m YÙØPj-ßt-LÙ-L-‹m C˚QdLÙL‹m ̇ TÙWÙ-”-°u-\-]. E -̈́ -]e-L-∞u Gi-¶d˚L Aß-

Lÿm °˚Pd-œm ˘TÙ⁄h-L∞u œ˚\‹m Cl-˙TÙ-WÙhPm ™Ld L”˚UVÙLd LÙWQUÙ°u\].

E´ -̈]e-L-∞p HWÙ[UÙ] UÙfl-TÙ-”-Ls ̆ Y∞l-T-”-°u-\-], UÙfl-TÙ-”-Ls  HtTPXÙm.  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 ®˚X-®t°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 (CVt˚Lj ˙Ro‹) 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-”-°-\’.

œ±l◊Ls

$ E´¨]eLfid°˚P˙VŸs[ ˙TÙh• L”˚UVÙYRtLÙ] „r®˚X

$ UÙflTÙ”Lfim CVt˚L ˙Ro‹m

$ ◊ßV E´¨]eLs E⁄YÙRp
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∂Î˙LÙ

ºÆ¨v

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 RÙu 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 .  UÙflTÙ”Lfidœf NUUÙ] ßºo

UÙt\eL˙[  E´¨]eL˚[l T¨QÙUjßtœ

A˚Zj’f ̆ Np°u\] G] ©u◊ Æ[dLlThP’.

E´-¨-L-∞p ˘RÙPof-£-VÙL UÙfl-TÙ-”-Ls Ht-T-”-°u-\-] Gufl A±k-RÙ-¤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] æºo 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±‹, ̆ Np-L-̊ [l

Tt-±V ◊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 PÙoÆ≤Nm

(Neo Darwinism) Gufl A±-Vl-T-”-°-\-’.

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

BRÙW-UÙL HWÙ-[UÙ] NÙu-fl-Ls C⁄d-°u-\-]. ̆ RÙp-¤-́ -̈ -Vp LpÆ, Y•YÆVp

Jl◊˚UdLpÆ, EPp ̆ NVp A±ÆVp 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˚[d Lt-\-¤dœ Eh-T-”j-ß-]Ùo-Ls.

35 ™p≠Vu Bi”Lfidœ ÿu]o °˚PjR ™Ll TZ˚UVÙ] T•Ÿ⁄Ye-

L∞p LÙQlThP ◊˙WÙLÙ¨˙VÙh”Lfi˚PVRÙœm. Tp˙Yfl TÙ˚\ A”dœL∞-

≠⁄k’ °˚PjR T•Ÿ⁄YeLs ◊˙WÙLÙ¨˙VÙh”L∞p C⁄k’ ÎLÙ¨˙VÙh”Ls

Y˚W Es[ T¨QÙUj˚Rj ’p≠VUÙL A˚PVÙ[lT”j’°u\]. ˘Np

A±ÆVp, ÍXd·fl E´¨Vp GuT˚Y T•Ÿ⁄Yf NÙuflL˚[d A±ÆVp

ÿ˚\´p LtTRtœ ER‹°u\].. CjR˚LV Lt\pL∞≠⁄k’ °˚Pdœm

ÿ•‹Ls G˚Y?
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TP-Æ-[d-Lm 8.7 Y•YÆVp Jl◊˚Ud LpÆ

©u-]o E⁄-YÙ] T•-Ÿ-⁄-

Ye-L-fid-œf £d-L-XÙ]

A˚Ul-◊ Es[’

Ti-̊ PV T•-Ÿ-⁄-Ye-

Lfidœ G∞V A˚Ul◊

Es[’

£X T•-Ÿ-⁄-Ye-Ls

E´¨Lfid-°-˚P-˙V Es[

˘RÙPo-˚Td LÙh-”-°u-\].

TP-Æ-[d-Lm 8.6 T•Ÿ⁄YeLs A∞dœm NÙuflLs

Y•YÆVp Jl◊˚Ud LpÆ

RWl-Th-”s[ TPe-L˚[ Et-fl-˙SÙd° Tp-≠, ˘Y¸YÙp, ß™eLXm 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-”-°u\].

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-QUÙœm. 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.

∏˙Z RWl-Th-”s[ TP-Æ-[d-Lj-̊ Rl (8.6) Tœl-TÙn‹ ̆ Nn’ œ±l◊ RVÙ-̈ -dL‹m.
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˙Yßf- ̆ NVp-L-̊ [d

Lh”lT”j’T˚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 E´o ˙Yß´V¤m EPp ˘NV≠V¤m

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 Eh-◊\ A˚Ul-©-¤s[ Cj-R-˚LV Jt-fl-

˚U-Ls Efl-ßl-T-”j-’-°u\] Ap-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 ̆ NVp CV-¤m

÷i-‘-´o-L-fim RÙY-We-L-fim, ÆXe-œ-L-fim TÙo-˚Ydœ GqY[˙YÙ

˙YflThP-˚Y. B]Ù-¤m CYt-±-‡-˚PV ˘Np A˚Ul-◊m E´o-˘N-Vp-L-fim

Jl-◊˚U E˚P-V˚Y.

TP-Æ-[d-Lm (8.8) I Et-fl-˙SÙd-œe-Ls.

E´o T¨-QÙ-Uj˚Rl Tt±V Ck-Rd L⁄j-’d-Ls R⁄m NÙuflLs Gu]?

Cu-˚\V ˙Yfl-ThP E´-¨- -]e-L-fid-˘Lp-XÙm J⁄ ˘TÙ’ ÍRÙ-˚R-Vo

C⁄kß⁄dLXÙm Gufl Cd-L-⁄j-’-dL-∞-≠-⁄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.  ◊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≤-

R⁄-̊ PV Õ˙UÙ-œ-̇ [Ù-©-≤-¤s[ ¿hPÙ ˘RÙP-̈ u A™˙]Ù A™-Xe-L˚[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-’d-Ls Ah-P-Y-̊ Q-

VÙd-Ll-Th”s[’. 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≤R Õ˙UÙ-œ-˙[Ù-©-≤u ¿hPÙ ̆ RÙP¨¤s[ A™˙]Ù A™-Xe-
L∞p LÙQlT”m ̇ Yfl-TÙ”

UÙt-\-™p˚X.

Ko A™˙]Ù A™-Xm UÙfl-Th” LÙQl-T-”m.

31 A™˙]Ù A™-Xe-Ls UÙfl-Th” C⁄d-œm.

AhPY˚Q 8.1

E -̈́ -]m

£m-TÙu≥

˘LÙ¨pXÙ

G≠

C’ J⁄- ̆ TÙ’ ÍRÙ˚R-V-̈ -≠-⁄k’ °˚[-°-̊ [-L-[Ù-Ll ©¨k’ E⁄-YÙ] T -̈QÙUl-

T-Pm E⁄-YÙdL ™Lf £\kR ÿ˚\VÙœm.

Cj-R-˚LV ÍXd-·-fl Lt-\p ˙Yfl-ThP E´-¨-]e-L-∞u T¨-QÙ-Uj ˘RÙPo-˚Td

Li-”-©-•dL ER-‹-°-\’

œ±l-◊-Ls

$ T¨-QÙ-Uj-ßp U≤-R-‡-Pu ALu\ ˘RÙPo-◊s[ E´-¨-]m G’? CqYÙfl

L⁄-Rd LÙWQm Gu]?

$ T -̈QÙ-Uj-ßp U≤-R-‡-Pu ̆ S⁄e-°V ̆ RÙPo-◊s[ E -́̈ -]m G’? CqYÙfl

L⁄-Rd LÙWQm Gu]?

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-eL˚[Ÿm (8.9, 8.10) RL-Yp-L˚[Ÿm

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≤-Ru, £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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U≤-Ru£m-TÙu≥˘LÙ¨pXÙJWÙe-Eh-PÙu°l-TuœWeœ

TP-Æ-[d-Lm 8.9 U≤Rl T¨QÙUm

˘Nod-̇ LÙ-©j-ßd-̇ LÙ-́ ˙P

£±V-Í-˚[, ø[-ÿs[ YÙp-Ls

E˚P-V˚Y.

˙aÙ™-̇ ]Ù-́ -•˙V

Y[of-£-V-̊ PkR Í˚[, —Rk-ß-W-UÙL

A˚N-Ÿm ˚LLs

Bkj-̇ WÙ-̇ TÙ-́ -•˙V

œ±l-◊-Ls

$ £\l©Vp◊L-∞p U≤-R-‡-Pu ™L- ̆ S⁄e-°V ̆ RÙPo-◊-̊ PV E -́̈ -]m G’?

$ Bkj˙WÙ˙TÙ´•˙V, ˘Nod˙LÙ™jßd˙LÙ´˙P, ˙aÙ™˙]Ù´•˙V

CYt±u Ju˙\Ù˘PÙuflP]Ù] ˘RÙPo◊ Gu]?

$ ˙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\ ·tfl Tt±V

EeLs L⁄j’dL˚[j RW‹m.

S≈] U≤R≤u T¨QÙU YWXÙtfll TÙ˚RŸPu ˘RÙPo◊˚PV TPÆ[dLm

∏˙Z ˘LÙ”dLlTh”s[’. AR˚]l TœlTÙn‹ ˘Nn’ U≤Ru Cu˚\V

®˚X˚V A˚PV E´¨Vp A•lT˚PVÙ] UÙt\eLs GqYÙfl ERÆ◊¨kR]

Gu\ ÿ•˚Y E⁄YÙdL‹m.
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TP-Æ-[d-Lm 8.8

U≤Rl T¨QÙU YWXÙt±u

ÿd°V ®˚XLs

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].

Bvh-W˙XÙ ©j-Rd-Lv AT-Wu-£v

$ ˘U≠kR EPp.

$ Bl-©-¨d-LÙ-Æp C⁄k’ T•-Ÿ-⁄-Ye-Ls

°˚PjR].

˙aÙ˙UÙ-a-©-≠v

$ 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].

˙aÙ˙UÙ-G-Wd-Pv

$ L•-]-UÙ] ∏rj-RÙ-˚P-Ÿm ˘T¨V Tt-L-

fim ®™ok’ ®tTRtLÙ] ß\‡m.

$ Bl-©-¨d-LÙ-Æ-≠-⁄k-’m B£-VÙ-Æ-≠-⁄k-

’m T•-Ÿ-⁄-Ye-Ls °˚Pj-R]

˙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].

˙aÙ˙UÙ NÙl-©-Vuv

$ S≈] U≤-Ru.

$ ÿRp T•-Ÿ-⁄-Ye-Ls ©WÙu-≥-

≠-⁄k’ °˚Pj-R].
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U≤-R≤u T -̈QÙU YW-XÙtfll TÙ˚R-́ p ©\ E -́̈ -]e-L-∞-P-™-⁄k’ U≤R˚]

˙Yfl-T-”j-’m £\l©Vp◊Ls 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-’-°-u\]YÙ?

EX-Lj-ß-¤s[ E -̈́ -]l Tp-Y-̊ L˚U TZeLÙXj˚R ÆP- ™L-‹m EfN Lh-Pj˚R

A˚PkR’ RtLÙXjßXÙœm. B]Ùp Cufl U≤-R-≤u œfld∏”Ls ÍXm

E´¨]l Tp-Y-˚L˚Udœ BTj’ Ht-T-”m ®˚X E⁄YÙ°Ÿs[’. C’-Y˚W

Ik’ ˘UÙjR C]-A-Ø-‹-Ls SPk-R] Gu-flm, C] AØÆtœ ©u AßL ˙YL-

UÙL E´-¨-]l Tp-Y-˚L˚U ◊’l-©d-Ll-Th-P-RÙ-L-‹m T¨-QÙU YW-XÙfl ·fl°-\-

’.

◊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 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 Cd˙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⁄-°-\’.
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E´¨Vp ̨  X

1. CVt˚L ˙Ro-‹d ˘LÙs˚L ÿu˚Ydœm L⁄j’ VÙ’?

a) E´-¨u Et-Tj-ß.

b) E´-¨-]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 -̈́ ]l TpY˚L˚U

Gq-YÙfl  E⁄-YÙ]’ GuT˚Rd œ±l-©-”m ÿd-°V L⁄j-’-dL˚[

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’°u\]YÙ? ©\ E -̈́ -]e-L-∞u ®˚X-®t˚T C˚Y Gq-

YÙfl TÙßd-°-u\]?

4. T¨QÙUd ˙LÙhTÙh˚P Æ[dœm NÙuflLs G˚Y˘VpXÙm G]

©¨jR±k’ Æ[dL‹m.

$ 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°d 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.

$ ˙Yßl T¨QÙUd ˙LÙhTÙh•tœ A±ÆVp ÿ˚\´XÙ] NÙuflLs

A∞jR A±ÆVXÙ[oL˚[d œ±jR RLYpL˚[f ˙NL¨j’ ˘RÙœl◊

RVÙo ˘NnV‹m.
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CkßV AW£VX˚Ul◊f NhPm

TÙLm 4 A

CkßVd œ•UdL∞u A•lT˚Pd LP˚ULs

51 A ©¨‹d·fl

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

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

∏Rj˚RŸm UßjR¤m;

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

GiQeL˚[ ˘Sg£p ®fljßl ©uTtflRp;

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

®˚X®fljßd LÙlTÙtflRp;

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

◊¨V‹m RVÙWÙ´⁄jRp;

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

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

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

HtT”j’m ˘NVpL˚[ Æh˘PÙØjRp;

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

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

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

˘LÙsfiR¤m;

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

Es[±‹jß\m, ∫oß⁄jRjß\m B°VYt˚\ Y[ojRp.

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

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

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

TWl◊L∞¤m ÿRu˚U ®˚X GnR ÿV¤Rp;

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

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

HtT”jßd ˘LÙ”jRp;

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

LP˚UL[Ùœm.

CVt-̊ L, CVt˚L Y[e-L-̊ [-l TÙ’-LÙl˙TÙm!

SÙm YÙ›-°u\ —t-fll-◊-\j-̊ Rl ˙T¶d-LÙl-T-ßp LÙ”-L-fidœ ™L ÿd-°Vl Teœ

Es-[-’. A⁄k-’m —j-Rj Ri-Ωo, ÁV-LÙt-fl, Y∞Ui-PX ̆ Yl-T-®˚X J›e-L-̊ Ul-◊,

LÙX-®-̊ X-̊ Vj æo-UÙ-≤j-Rp, Sm EQ-Æu E˚\-Æ-PUÙ] B] ˙Y[Ùi˚U TÙ’-

LÙl◊ G] E -̈́ u ®˚X-̇ Tt-±tœ E¨V ÿd-°V LÙW-¶-Ls Jq-̆ YÙu-±-¤m ̇ N™l-

TÙ-[o Sm LÙ”-L-̇ [.

LÙ”-L-∞p Y£l-T-]˙Y Y] E -̈́ -]e-Ls. Y] E -̈́ -]e-Ls Jq-̆ YÙu-flm A˚Y

YÙr-°u\ „Z-≠p AYt-±tœ E¨V LP-̊ U-́ -̊ ]f ̆ Nn-°u-\-]. RÙY-We-L-∞u UL-Wk-

Rf ˙Nod-̊ L, Æ˚R TW-‹-Rp, LÙ”-L-∞u ˘RÙPof£ Gu-T-]-Yt-±p E -̈́ -]e-L-fidœ

ÿd-°-Vl Teœ Ei-”.

CVp-TÙ] CVt-̊ Ll Tœ-ß-L-[Ù] LÙ”-Ls, ˘TÙn-̊ L-Ls, Sß-Ls, Y]-E-́ -̈ -]e-Ls

B°-V-Yt-̊ \l TÙ’-LÙl-T-’m TÙW-U-̈ l-T-’m Sm Jq-̆ YÙ-⁄-Y-̈ u LP-̊ U-VÙ-œm. Aj-

’-Pu NL E -̈́ -]e-L-∞-Pm L⁄˚Q LÙh-”-T-Yo-L-[ÙL C⁄dL ˙Yi-”m G] AW-£-

VX˚Ul-©u 51 (g) ©¨‹ A˚]j-’d œ•-U-dL˚[Ÿm ®˚]-Óh-”-°-\-’.

Y]m˛ Y] E -̈́ ] TÙ’-LÙl-©tœ Y]j-’˚\ S˚P-ÿ-̊ \l-T-”j-’-°u\ £X

˘NVp-TÙ-”-Ls.

• Y] A±-Æ-Vp TW-Y˚X ÿu-≤-̊ XlT”jß Ts-∞d-·-Pe-L-∞p Y] Uu-\e-

Ls.

• CVt-˚L-˙VÙ-•-˚VkR Cu-Tf-—t-fl-XÙ˚Y Fd-œ-Æl-T-R˚]f NÙok’

CVt˚Lf —t-flXÙ ˚UVe-Ls.

• Y]m ˛ Y] E -̈́ ]d Lp-Æ-́ ˚]f NÙok’ CVt-̊ Ld Lt-\p ÿLÙm-Ls.

• ˘TÙ’ CPe-L˚[l T—-̊ U-U-V-UÙd-œ-Rp.

• ˙NÙ˚X-L-∞u TÙ’-LÙl-◊dœ ®ß ER-Æ.

• LPp B˚U TÙ’-LÙl-◊j-ßh-Pm.

• T—-̊ U-VÙd-œ-Rp ’˚\-́ p ˘NVp-ß-\u ™dL Su-̆ LÙ-̊ P-Ls A∞d-°u-\-

Yo-L-fidœ "Y] ™j-ßW' Æ⁄’.

• Y]j-ßu ˘Y∞˙V Es[ YÙØPd Lh-P-̊ Ul-◊-Ls, E -̈́ Vl Tp-Y-̊ L˚U

Gu-T-]-Yt˚\ TÙ’- LÙl-T-Yo-L-fidœ "CVt˚L ™j-ßW' Æ⁄’.

• Y]l TÙ’-LÙl-©p ˘TÙ’f NÍ-Lj-ß-]-̈ u Te-°˚] Efl-ßl-T-”j-’-Y-Rtœ

E¨V œ•-U-Lu-Ls TÙ’-LÙl◊ ®Lrf-£-Ls.

Y]j-’-̊ \-́ u CX-YN A˚Zl◊ Gi 18004254733
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