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_] 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.

˙R£-V-∏-Rm



Au◊ UÙQ-Yf-̆ Np-Ye-L˙[,

E -̈́ u Jt˚\ ˘Np-≠-≠-⁄k’ E´¨ EX-Lj-ßu Tp-Y-̊ L˚UŸ˚PV £X

At-◊-Re-L˚[ ˙SÙd-°l-T-V-¶jR Ee-L-fidœf £X ◊ßV TÙPe-L-fim A‡-

T-Ye--L-fim Ce-œj RWl-Th-”s-[-]. „ -̈V-≤-≠-⁄k’ °˚Pd-œm Bt-\-̊ Xl

TVu-T-”jß EQ‹ Et-Tjß ˘Nn-Ÿm J∞f-˙Nod˚L, U≤R EP-≠-¤s[

Tp-Y-˚L˚U Efll◊ Ui-P-Xe-Ls, A˚Y ˘Nn-°u-\ £d-L-XÙ] E´o

˙Y˚XLs, EPp Y[of-£dœd LÙW-Q-UÙ] ˘Np © -̈Rp, E -́̈ -]e-L-∞u

R≤j-Ru˚U ®˚X ®flj-Rl-T-”-Y-Ru ©u-]-¶-́ p Es[ A±Æ-Vp Gu-

T]Yt˚\ ®f-N-V-UÙL øe-Ls Æ⁄m-◊-≈o-Ls.

®-Wk-R-Wj ˙RP-≠u YÙ -́XÙ-Lj-RÙu Cu-̊ \V A±-Æ-Vp  EX-Lm E⁄-YÙd-

Ll-Th-”s-[’. ˘RÙPok’ Es[ ˙RP˙X SÙ˚[V A±-Æ-Vp Y[of-£dœ

Cu-±-V-˚U-VÙ-R-RÙ-°-\-’. ®Wk-R-W-UÙ] Et-fl-˙SÙd-Lp-L-fim Bn-‹-L-fim

TœlTÙn-‹-L-fi˙U A±-Æ-Vp Li-̇ QÙh-Pe-L˚[ S≈-]j-ßt-œ C›j-’f

˘Np-°u-\]. AR-]Ùp RÙu Etfl ˙SÙd-œ-Y-Rt-œm Bn‹ ˘Nn’ TÙol-T-

Rtœm Ceœj RWl-Th-”s[ YÙnl-◊-L˚[ ÿ•k-R-Y˚W TVu-T-”jR

˙Yi”m. A˚Y Ee-L-̊ [l ◊ßV Li-”-©-•l-◊-L˚[ ˘NnV YØ-Y-œd-œm.

E -̈́ -L-fid-̆ Lp-XÙm EQ-̊ Y-Ÿm E´o YÙŸ-̊ Y-Ÿm A∞d-°u\ RÙY-We-

L˚[ Sh” Y[oj-’-Y-Rt-œm ̇ T‘Y-Rt-œm SÙm LY-]m ̆ N¤jR ̇ Yi”m.

E´of ˘NVp-TÙ-”-L˚[f ˘Nn-°u\ Efll◊ Ui-P-Xe-L-∞u A˚Ul-̊ T-Ÿm

AYt-±u £d-L-XÙ] ˘NVp-TÙ-”-L-̊ [-Ÿm A±V Sm-UÙp CVX ˙Yi”m.

E´o EX-Lj-ßu ˘RÙPof-£-˚V-Ÿm E´¨]e-L-∞u R≤j-Ru-˚U-˚VŸm

®˚X-®-flj-’-°u\ ˘Np-©-¨-R-≠u ÿd-°-Vj-’-Yj-˚R Eh-˘LÙi” A±-Æ-V-

≠u At-◊-Rm ®˚\kR YØ-L˚[ ˙SÙd° øe-Ls TV-¶d-L-XÙm. A±--Æu

Et-NÙ-Lj--̊ Rl Te-°-P-XÙm.

YÙrj-’d-L-fi-Pu,

ÿ˚]-Yo. ©. H. TÙj-ßUÙ,

CVd-œ-]o,

Gv.£.-C. Bo. •.
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Cl ◊j-R-Lj-ßp YN-ßd-LÙLf £X œ±-¬-”-Ls
TVu-T-”j-Rl-Th-”s-[]

AßL YÙ£l-©tœ

(Ußl-©-”-R-¤dœ Eh-T-”jR ̇ Yi-•-V-

ßp˚X)

ÿd-°-V- Lt-\p A˚P-‹-L-s

Ußl-©-P-XÙm

˘RÙPo-̆ N-Vp-TÙ-”-Ls



TPm 1.1

CkR UWe-L-∞-u C˚X-

Ls TX A”d-œ

-L-[ÙLd LÙQl-T-”-Y’

GR-]Ùp?

Ee-Ls L⁄j˚Rd œ±l-©-”L.

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

Tp-Y-̊ Lj RÙY-We-L-∞-¤s[ C˚X-L-∞u J›e-L-̊ Ul-̊ Td LY-≤d-L.
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E -̈́ -Vp ̨  IX

TP-Æ-[d-Lm 1.1

œ±l-◊-Ls

$ ◊Ro ˘N•-L-∞-¤m Jt-̊ \j-R• UWe-L-∞-¤m Ko C˚X ˙Y˘\Ù⁄ C˚X˚V

U˚\d-LÙR ÿ˚\-́ p J›e-L-̊ UdLlTh-•-⁄l-T’ GRt-LÙL?

$ UWe-L-∞u ˙Up-°-̊ [-L-fid-œm ∏r°˚[L-fid-œm ø[m J˙W ˙TÙu-fls-

[RÙ? AR-]Ùp Es[ TVu Gu]?

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

RÙY-We-L-∞u ®˚X-˙Tt-±t-œf „¨V J∞ Cu-±-V-˚U-VÙ-R-RÙ-œm. C˚X-L-∞p

™L AßL „¨V J∞ Æ›-Y-Rt-LÙ] J›e-L-˚Ul◊ Gp-XÙj RÙY-We-L-∞-¤m

Es-[-’.

RÙYW Y[of-£-́ p „¨V J∞ Cu-±-V-̊ U-VÙ-R’ GR-]Ùp?

Ee-Ls ÿ•-‹-L˚[ G›-’-L.

∏˙Z- RWl-Th-”s[ TP-Æ-[d-Lj-˚R-Ÿm (1.1) L⁄j’ Æ[d-Lj-˚R-Ÿm œ±l-◊-L-

fidœj -Rd-L-YÙfl Tœl-TÙn‹ ˘Nn-L. E]’ ÿ•-Æu Ei-̊ Uj Ru-̊ U-̊ Vl

T -̇̈ NÙ-R˚] ˘Nn-L.

E´o CVd-Le-L-̊ [f ˘Nn-Y-Rtœ E -̈́ -L-fidœ Bt-\p ˙R˚Yl-T-”-°-\-’.È™-

´u Bt-\≠u E˚\-Æ-Pm „¨V]Ùœm. J∞f-̇ Nod˚L  (Photosynthesis) Æ˚]-

´u TV-]ÙL E´o EX-Lj˚R ®˚X-®-flj-’-Y-Rt-œj ˙R˚Y-VÙ] Bt-\p °˚Pd-

°-\-’. Cq-Æ-̊ ]-́ u YÙ -́XÙ-Lj RÙY-We-Ls „¨V Bt-\˚X ˙Yß-Bt-\XÙL

UÙt-fl-°u-\-]. „¨V Bt-\˚X ÆXe-œ-L-[Ùp ˙SW-•-VÙ-Ll TVu-T-”jR CV-XÙ’.

A˚Y Bt-\-¤d-LÙL ˙SW-•-VÙ-L˙YÙ Ap-XÙ-U˙XÙ RÙY-We-L-̊ [f NÙok-’s-[-].

E´-Wt\ EX-°-≠-⁄k’ E´o EX-Lj-ß-tœs Bt-\p ÷˚Z-Y-Rt-LÙ] YÙ´˙X

J∞f-̇ Nod˚L Gufl ·\-XÙm.
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E -̈́ -Vp˛ IX

C˚X-L-∞u A•l-T
-œ-ß-́ p Tf˚N ®\m

œ˚\-YÙL C⁄d-Ld LÙW-
Qm Gu]?

∏r-◊-\j-̇ RÙp

˙Ut◊-\j-̇ RÙp

T—m-L-¶-Lm

C˚X´u A˚Ul◊ C˚X-́ ¤s[ ˘Np

TPm 1.2 --C-˚X-L-∞u Es˙[

œ±l-◊-Ls

$ C˚X-́ u Gl-T-œ-ß-́ p T—mL¶-Le-Ls ·”-Rp LÙQl-T-”-°u-\]?

$ C˚X-́ u A•l-T-œ-ß-́ p Tf-̊ N-®-\m œ˚\-Vd LÙW-Qm Gu]?

J∞f-̇ Nod˚L S˚P-̆ T-fl-Y’ T—mL¶-Lj-ß-XpXYÙ? T—mL¶-Lj-ßu A˚Ul◊

ARtœ GkR A[-‹d-œl ˘TÙ⁄j-R-ÿ-˚P-V’? ∏˙Z RWl-Th-”s[ TPm (1.3),

Æ[dLm Gu-T-]--Yt-̊ \l Tœl-TÙn‹ ˘Nn’ œ±l-◊-L-∞u A•lT˚P´p A±-

Æ-Vp œ±l-̇ Th-•p œ±l◊ RVÙ-̈ d-L.

œ±l-◊-Ls

$ „¨V Bt-\˚X ˙SW-•-VÙL Eh-̆ LÙs[ CV-¤m E -̈́ ]l©¨‹ G’?

$ Bt-\p, ÆXe-œ-L-̊ [f ˘Nu-\-̊ P-Y’ Gq-YÙfl?

$ J∞f-̇ Nod-̊ L-́ u ÿd-°-Vj-’-Ym VÙ’?

√j-RÙ-Æu Nk-̇ R-Lj-̊ Rd LY-≤j-RÙ-Vp-XYÙ? ∏˙Z

RWl-Th-”s[ Æ[d-Lj-˚R-Ÿm TPj-˚R-Ÿm (1.2)

Tœl-TÙn‹ ˘Nn’ œ±l-◊-L-∞u A•l-T-̊ P-́ p

LXk-’-̊ W-VÙ-”-L. œ±l◊ RVÙ-̈ d-L.

T—kRÙY-We-L-∞p J∞f-˙Nod˚L S˚P-˘T-fl-Y’ ™L

ÿd-°-V-UÙL C˚X-L-∞p ˚Yj-RÙ-œm. C˚X-L-fid-œl

Tf˚N ®\j˚R A∞l-T’ T—mL¶-Le-Ls G]j ̆ R -̈Ÿ-

Up-XYÙ? C˚X-́ p J⁄ N’W ™p≠ ¡h-P-̈ p NWÙ-N¨ Ik’

Xh-Nm T—mL¶-Le-Ls LÙQl-T-”m. C˚X-́ u ˙Ut-TÙ-

Lj-ßp A•l-TÙ-Lj-ßp C⁄l-T˚R ÆPd ·”-R-XÙL L¶-

Le-Ls LÙQl-T-”-°u-\-].
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E -̈́ -Vp ̨  IX

vh-̇ WÙUÙ

vh-̇ WÙUÙ XÙ˘UpXÙ

°WÙ]Ù

C˚X-´¤s[ ˘Np T—m-L-¶-Lm
TPm 1.3

CWh-̊ Pf-—-Yo

T—mL¶-Lj-ßu A˚Ul◊

CWh-̊ Pf-—-Y-WÙp ˘TÙß-Vl-ThP J⁄ ˘Np˙X T—mL¶-Lm (Chloroplast). T—m

L¶-Lj-ßp  ®˚\k-’s[ øo--Ul-T-œ-ß˙V vh-̇ WÙUÙ (Stroma). Ju-±u ˙Up

Ju-\ÙL A”d-°-˚Yd-Ll-Th-”s[ TP-X˙U °WÙ]Ù (Grana). °WÙ-]Ùd-L˚[

C˚Qd-œm TPX A”d-œ-Ls vh-̇ WÙUÙ XÙ˘Up-XÙd-Ls (Stroma lamelle). „¨V

J∞˚V Eh-°-W-°d-œm ß\-‡-̊ PV ®\-™-Ls °WÙ-]Ùd-L-∞p LÙQl-T-”-°u-\].

Tf-̊ N-Vm a (Chlorophyll a), Tf-̊ N-Vm b  (Chlorophyll b), L˙WÙh-•u (Carotene),
NÙk-̇ RÙ-©p (Xanthophyll) ÿR-≠V ®\-™-Ls °WÙ-]Ù-Æp LÙQl-T-”-°u-\-]. Tf-

˚N-Vm a˛dœ øXm LXkR Tf-̊ N-®-\ÿm Tf-̊ N-Vm b˛dœ Ug-Ns LXkR Tf˚N

®\-ÿm L˙WÙh-•-‡dœ Ug-Ns LXkR BWg— ®\-ÿm LÙQl-T-”-°u-\-]. CkR

®\-™-L-fidœ J∞˚V Eh-°-W-°d-œm ß\u Ei-”. B]Ùp Tf-̊ N-Vm a dœ Uh-

”˙U J∞f-̇ Nod-̊ L-́ p ˙SW-•-VÙ-Ll Te-œ-̆ T-\-C-V-¤m. ©\ ®\-™-Ls J∞˚V

Eh-°-W-°j’ Tf-̊ N-Vm a dœ T -̈UÙt-\m ˘Nn-°-\-’. AR-]Ùp C˚Y ’˚Q ®\-

™-Ls (accessory pigments) Gufl A˚ZdLlT”°u\].

œ±l-◊-Ls

$ T—mL¶-Lj-ßu Tœ-ß-Ls G˚Y?

$ T—mL¶-Lj-ßp LÙQl-T-”m ®\-™-Ls G˚Y?

$ ’˚Q ®\-™-L-∞u ˙Y˚X Gu]?

®Xj-ß-¤s[ ÿd-°V Et-Tj-ß-VÙ-[o T—k-RÙ-Y-We-L-[p-XYÙ? ®Xj˚R ÆPl TWk-

R-Rp-XYÙ LPp? At-◊-R-UÙ] Tp-Y-˚L˚U LP-≠-¤s[ YÙr-Ui-P-Xj-ß-¤m

Ei”. £±V E´-¨-Ls ÿRp ©Wm-UÙi-P-UÙ] ß™-e-L-Xe-Ls Y˚W LÙQl-

T”m ̆ T⁄e-L-P-≠p, ÿd-°V Et-Tj-ß-VÙ-[o VÙWÙL C⁄d-œm? TP Æ[d-Lm (1.2)I

Et-fll-TÙod-L. œ±l-◊-L-∞u A•l-T-̊ P-́ p LXk-’-̊ W-VÙ• ÿ•-‹-L˚[ A±-ÆVp

œ±l-̇ Th-•p G›-R-‹m.
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E -̈́ -Vp˛ IX

Bp-LÙd-L-fim ©\

øoj-RÙ-Y-We-L-fim

T\-̊ Y-Ls ®X-

E-́ -̈ -Ls

a\pjy≥

¡u-L-fim ©\ øoj-

RÙ-Y-We-L-fim

Bd-≥_u

J∞f-̇ Nod˚L

EQ‹

TP-Æ-[d-Lm 1.2

˘T⁄eLPp Gu\ YÙr-Ui-P-Xm

Bd-≥-_u

^o-LÙ-̇ NÙ- L-Pp
Bp-LÙd-L-∞u EX-Lm Tp-Y-˚L-˚U-Ÿ-

˚PV-̊ Y, AYt-±p APe-°-Ÿs[ ÿd-°V

®\-™-L-∞u A[-̊ Yl ˘TÙflj’ Tf˚N,

£Yl-◊, RÆh” ®\j-ß-¤s[ Bp-LÙd-Ls

Es-[-]. A[-Æ-¤m Tp-Y-̊ L˚U LÙQl-

T-”-°-\’. ÷i-¶-V˚Y ÿRp TX¡h-Po-

Ls ø[-ÿ˚PV˚Y Y˚W. ˘T¨V C]j-

ß-¤s[ RÆh” ®\-ÿ-̊ PV Bp-LÙ-RÙu

^o-LÙ-Nm(Sargassum). C˚Y APok’

Y[-⁄m YPdœ Ah-XÙu-•d ̆ T⁄e-L-Pp

Tœß ^o-LÙ˙NÙ LPp Gufl A±-Vl-T-”-

°-\’. ¡u-Ls, B˚U-Ls, Si-”-Ls ÿR-

≠V HWÙ-[-UÙ] E -̈́ -L-∞u YÙr-Ui-P-

XUÙ-œm Cl-T-œ-ß.

C’ LlTp-TÙ˚R

Cp-XÙR J˙W J⁄

˘T⁄e-L-Pp Tœ-ß-

VÙ-œm.

EQ‹ Uh”-UpX

Bd-≥_u A∞d-L-‹m

œ±l-◊-Ls

$ ˘T⁄e-L-Pp Gu\ YÙr-Ui-P-Xj-ßp

ÿd-°V Et-Tj-ß-VÙ-[o VÙo?

$ ˘T⁄e-L-Pp UÙN-˚P-Rp  E´-¨-L˚[

Gq-YÙfl TÙßd-œm?

Et-Tj-ß-VÙ-[-¨-P-™-⁄k’ EQ‹ Uh-”UÙ

°˚Pd-°-\’?

TPj-̊ Rd LY-≤j-æoL[p-XYÙ?

¡u-L-fim ©\ øoj-

RÙYWe-L-fim
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E -̈́ -Vp ̨  IX

J∞f-˙Nod-˚L-´u TV-

]ÙL Bd-≥-_u ˙RÙu-fl-

°-\’ G]d Li-P-±k-RÙo.

˙_ÙNl l√vh≠

J∞f-̇ Nod-̊ L-́ u Æ˚[-

YÙL ̆ Y∞-Y-⁄m Bd≥-_-

≤u E˚\-Æ-Pm øo Gufl

Li-P-±k-RÙo.

YÙu øp J∞f-˙Nod-˚L-´u TV-

]ÙL œfid-̇ LÙv E⁄-YÙ-

Y-Ru Tp-̇ Yfl ®˚X-L˚[

Æ[d-°-]Ùo.

E -̈́ -L-∞u ®˚X-̇ Tt-±tœ Bd-≥-_u Cu-±-V-̊ U-VÙ-R-’. Y∞-Ui-P-Xj-ßp Bd-≥_u

A˚PY’ J∞f-̇ Nod-̊ L-́ -]Ù-XÙ-œm G] øe-Ls A±k-ß-⁄d-°-»o-Ls Ap-XYÙ? Y∞-Ui-

PX YÙŸ-Æp —UÙo 70 ÿRp 80 Æ›d-LÙ” Bd-≥_-‡m J∞f-̇ Nod˚L YØ Y∞-Ui-P-Xj-

ßtœ A∞l-T’ ̆ T⁄e-L-P-≠-¤s[ BpLÙd-L-[Ù-œm.

TX Bn-YÙ-[o-L-∞u øi-P-LÙX Bn-‹-L-s Ut-flm ̇ NÙR-̊ ]-L-∞u TV-]ÙL J∞f-

˙Nod-̊ L Æ˚]-́ u WL-£-Ve-Ls ˘Y∞l-Th-P-]. CYo-L-fis ÿd-°-V-UÙ] £X

Bn-YÙ-[o-L-̊ [-Ÿm AYo-L-∞u Li-P-±-Rp-L-̊ [-Ÿm SÙm Cl-̇ TÙ’ ˘R¨k’

˘LÙs-[-XÙm.

CkR Ui-P-Xj-ßp Li-”-©-•l-◊-Ls SPj-ßV ©\ A±-Æ-VXÙ-[o-L-̊ [d œ±j’

RL-Yp ßWh• J⁄ A-±ÆVp Tßl-̊ Tj RVÙ-̈ d-L.

J∞f-̇ Nod-̊ L-́ u ̇ Yß-́ -Vp

J∞f-̇ Nod-̊ L-́ u YÙ -́XÙ-Lj RÙY-We-Ls EQ-̊ Y-Ÿm Bd≥-_-̊ ]-Ÿm Gq-

YÙfl RVÙ-̈ d-°u-\]?

J∞f-̇ Nod-̊ Ldœ ø⁄m LÙo-Tu˚PBd-̊ N-”m ˙R˚Y G] Ee-L-fid-œj ˘R -̈

Ÿ-Up-XYÙ? C’ J⁄ £d-L-XÙ] ˘NV-XÙ-œm. C˚R ˙Yß-́ -Vp ˘UÙØ-́ p G›-ß-

-́⁄l-T-̊ Rd LY-≤d-L.

6 CO2 + 6 H2O    „ -̈V-J∞    C6 H12O6 + 6 O2

(œfid˙LÙv)

˘Up-≈u LÙp-Æu
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E -̈́ -Vp˛ IX

J∞f-̇ No-d˚L

J∞-®˚X C⁄s ®˚X

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

$ Bd-≥-_u, ˚ah-W-_u, Bt-\p ÍXd-

·-fl-Ls (ATP) Gu-T˚Y RVÙ-̈ d-Ll-T-”-

°u-\-].

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

$ J∞ ˙R˚Y-́ p˚X

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

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

$ vh-̇ WÙ-UÙ-Æp ˚Yj’ S˚P-

˘T-fl-°-\-’.

CkR ˙Yß-Æ˚] ÿ›-˚U-V-˚P-Y’ C⁄

®˚X-L-∞-XÙ-œm.-

R-Wl-Th-”s[ Æ[d-Ll-T-Pj-̊ Rl Tœl-TÙn‹

˘Nn’ J-∞f-̇ Nod˚L Æ˚]-Ÿ-Pu ˘RÙPo-◊-

˚PV J›-œl-T-Pj-̊ Rl Èojß ˘Nn-L.

1. J∞-˙R-˚Yl-T-”m ®˚X

(Light Reaction)

T—mL¶-Lj-ß-¤s[ °WÙ-]Ù-Æp ˚Yj’ J∞

®˚X S˚P-˘T-fl-°-\-’. Ck-®-˚X-´p J∞-

Bt\p ˙Yß Bt-\-XÙL UÙt\l-Th” ATP
ÍXd-·flL-∞p ˙N™d-Ll-T-”-°-\-’, C˚X˚V

A˚PkR øo © -̈Y-̊ Pk’ ̊ ah-W-_-‡m Bd-

≥-_-‡-UÙL UÙfl-Y’ J∞®-̊ X-́ -XÙ-œm.  Cq-

Æ-˚]-´p —Rk-ß-W-UÙ-œm Bd-≥-_u ÍXd-

·-fl-L˚[ RÙY-We-Ls ̆ Y∞-Æ-”-Y-’-Pu ̊ ah-W-_u ÍXd-·-fl-L˚[ J∞f-̇ Nod-

˚L-́ u CWi-PÙ-Y’ ®˚X-́ p TVu-T-”j-R-‹m ˘Nn-°u-\-].

2.. J∞-˙R-˚Y-´p-XÙR ®˚X

(Dark Reaction)
T—mL¶-Lj-ß-¤s[ vh-̇ WÙ-UÙ-Æp ̊ Yj’ S˚P-̆ T-flm Cf˘NV¤dœ J∞ TVu-

T-”j-Rl-T-”-Y-ßp-̊ X. J∞ ®˚X-́ p RVÙ-̈ d-Ll-ThP ATP ÍXd-·-±-¤s[ Bt-

\-̊ Xl TVu-T-”jß ̊ ah-W-_-̊ ]d LÙo-Tu ̊ P Bd-̊ N-”-Pu C˚Qj’ œfid-

˙LÙ-̂ ÙL UÙt-fl-Y’ Ck-®-̊ X-́ -XÙ-œm. J∞ ®˚X-́ u ̆ RÙPof-£-VÙL C⁄s-®˚X

S˚P-̆ T-fl-°-\-’. B˚L-VÙp J∞°-̊ Pl-T’ œ˚\-Ÿm ˙TÙ’ J∞ ®˚X ®u-fl-Æ-

”-Y-’-Pu C⁄s ®˚X-Ÿm ®u-fl-Æ-”-°-\-’. C⁄s ®˚X-´p S˚P-˘T-flm

˙YßÆ˚]-L-˚[d Li-”-©-•jR’ ˘Up-Æu LÙp-Æu Gu\ A±-Æ-V-XÙo

BYÙo. C’ LÙp-Æu —Zt£ (Calvin cycle) Gu-flm A±-Vl-T-”-°-\-’.

ATP Gu\ Bt-\p SÙQ-Ve-Ls

E-´o ˘Np-L-∞p Y[o-£˚RUÙt\ Æ˚]-Ls

˘RÙPok’ S˚P-˘T\ ˙Yi-”-UÙ-]Ùp Bt-\p

°˚PdL ˙Yi-•-Ÿs-[-’. Bt-\p ˘RÙPok’ ˚L

UÙfl-Y-Rt-œl TVu-T-”j-Rl-T-”m ÍXd-·fl

ATPBœm. A•-̇ ]Ù-£u h˚W TÙv-̇ Th Gu-T-

Ru —⁄d-L˙U ATP. CkR ÍXd-·-fl-Ls ˘Np-≠u

Bt-\p SÙQ-Vm Gu-fl A˚Zd-Ll-T-”-°u-\-].

ATP ÍXd-·-fl-Ls £˚R-‹tfl ADP Ÿm TÙv-̇ Th-

”-UÙL UÙflm ˙TÙ’ ˘Y∞l-T-”m Bt-\-˚Xl

TVu-T-”jß ̆ Np-L-∞p NÙRÙ-WQ ̇ YßÆ˚]-Ls,

R˚Nj-ß-—d-L-∞u A˚N‹ ÿR-≠V E´o Æ˚]-

Ls S˚P-̆ T-fl-°u-\-].
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E -̈́ -Vp ̨  IX

RÙY-Wj-ßu Tp-̇ Yfl Tœ-ß-L-∞p Tp-

˙Yfl Y•-Ye-L-∞p ˙N™l-T-Rtœ.

UÙl-̆ TÙ-⁄s

(°Ze-œ-Y-˚L-Ls)

◊W-Rm

(TV-fl-Y-̊ L-Ls)

˘LÙ›l◊

(Gi-˘Qn-Æ-˚R-Ls)

lWd-˙PÙv

(TZ-Y-̊ L-Ls)

—d--˙WÙv

(L⁄m◊)

TP-Æ-[d-Lm 1.3

Gp-XÙj RÙY-We-L-fim œfid-̇ LÙ˚^

J∞f-̇ Nod-̊ L-́ u TV-]ÙL Bd-≥-_u ˘Y∞-̇ Vt-\l-T-

”-°-\’ G] SÙm ◊¨k’ ̆ LÙi-̇ PÙ-Up-XYÙ? C˚Rl-Tt±

·”-Rp A±-Y-Rtœ J⁄ T -̈̇ NÙ-R˚] A˚Ul◊ TPm

(1.4) Cp LÙh-Pl-Th-”s-[-’. B£-̈ -V-̈ u ER-Æ-Ÿ-Pu CkR

A˚Ul˚T Yœl--T-̊ \-́ p J›e-œ-T-”j-R-‹m. „¨V J∞

˙SW-•-VÙLl T”m-̇ TÙ-’m Ap-XÙ-U-¤m YÙŸ ˘Y∞-̇ V-fl

Y-ß-¤s[ ˙Yfl-TÙh˚P Etfl˙SÙdL‹m. ÿ•-‹-L˚[

A±-Æ-Vp œ±l-̇ Th-•p G›-’-L.

œfid-˙LÙ-≥u ˙Yß-UÙt-\e-Ls

≈QÙ-Æu Nk-̇ R-Lm ®VÙ-V-UÙ-]’ Ap-XYÙ?

J∞f-˙Nod-˚L-´u Æ˚[-YÙ-Lj-˙RÙu-flm œfid-˙LÙ-

≥tœ ARu ©u Gu] S˚P-̆ T-fl-°-\’? ∏˙Z ̆ LÙ”d-

-Ll-Th-”s[ Æ[d-Lj-˚R-Ÿm TP-Æ-[d-Lj-˚R-Ÿm (1.3)

Tœl-TÙn‹ ˘Nn’ RÙY-We-L-∞p œfid-̇ LÙ-≥tœ Ht-

T-”m ̇ Yß-UÙt-\e-L-̊ [d œ±j’ œ±l◊ RVÙ-̈ j’ A±-

Æ-Vp œ±l˙Th•p ˙Nod-L-‹m.

œfid-̇ LÙv ø¨p ™L-Æ-̊ W-YÙLd L˚W-Y-RÙp A˚Rj RÙYW EP≠p ˙N™dL

CV-XÙ-’. AR-]Ùp RÙY-We-Ls œfid-˙LÙ˚^ UÙl-˘TÙ-⁄s Y•-Æp C˚X-L-

∞p ˙N™d-°u-\-]. E´o-Æ-̊ ]-L-fid-LÙ] Bt-\p E˚\-Æ-P-UÙ-L-‹m Y[of-

£d-œj ˙R˚Y-VÙ] ˘TÙ⁄h-L˚[ E⁄-YÙd-œ-Y-Rt-œm RÙY-We-Ls UÙl-̆ TÙ-⁄h-

L-̊ [l TVu-T-”j-’-°u-\-]. Uh-”--™u± UÙl-̆ TÙ-⁄-s ©t-TÙ” —d-̇ WÙ-̂ ÙL UÙfl-

Y-’-Pu ◊˙[Ù-Vm œZp-Ls YØVÙ-Ll ©\ RÙY-Wl-T-œ-ß-L˚[ A˚Pk’ Tp-

˙Yfl Y•-Ye-L-∞p ˙N™d-Ll-T-P-‹m ˘Nn-°u-\-’.

YÙŸd-

œ-™r-Ls
øoj-

RÙY-Wm

TPm 1.4

øo

Et-Tj-ß- ˘Nn-°u-\-]. G≤p RÙYW EQ-

Æ-≠-⁄k’ UÙl-˘TÙ-⁄-fim ◊WRÿm

˘LÙ›l-◊m Gq-YÙfl °˚PdLl -

˘T-fl-°u-\]?
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E -̈́ -Vp˛ IX

˙Yßf-̇ Nod˚L

È™-́ -¤s[ GpXÙ Et-Tj-ß-VÙ-[o-L-fim

J∞f-̇ Nod-̊ L-̊ Vf NÙok-ß-⁄l-T-Yo-Ls

Ap-X. ®Xj-ß-¤m LP-≠-¤m Es[

NpTo TÙd-º-̈ VÙ CRtœ G”j-’d-LÙh-

PÙ-œm C˚Y ˙Yßd-·h-”l-˘TÙ-⁄h-

L˚[ £˚Rj’ Bt-\˚X Et-Tjß

˘Nn-°u\]. Cf-˘N-V˙X ˙Yßf-

˙Nod˚L (Chemosynthesis).

BflR-XÙL Es-[-’,

SpX œ∞of£!

œ±l-◊-Ls

$ UÙl-̆ TÙ-⁄s GkR Y•-Yj-ßp Tp-̇ Yfl RÙY-

WlTœß-L-fid-œf ˙N™l-T-Rt-LÙ-Ld ˘LÙi”

˘Np-Xl-T-”-°-\’?

$ Gk-˘RkR Y•-Ye-L-∞p EQ‹ Tp-Y-˚Lj

RÙYWe-L-∞p ˙N™d-Ll-T-”-°-\’?

Tp-Y-̊ Lj RÙY-We-L-∞-≠-⁄k’ ˙Yfl-ThP Fh-Pf-

Nj’d-Ls °˚Pl-T’ Gq-YÙfl G]l-◊-̈ k-R-Rp-XYÙ?

RÙY-We-Ls È™-́ u ÷˚W-¬-Wp-Ls

E -̈́ -L-∞u ®˚X-̇ Tt-±t-œj RÙY-We-Ls ̆ Nn-Ÿm ̇ N˚Y

A[-Yt-\-RÙ-œm. RÙY-We-Ls ™L Æ˚X œ˚\k-R-’m TV-

‡-̊ P-V-’m CVt-̊ L-VÙ-]-’-UÙ] YÙŸ —j-æ-L-̈ l◊ A˚Ul-

˚T-Ÿ-̊ P-V-̊ Y. Y∞-Ui-P-Xj-ß≠-⁄k’ LÙo-Tu ˚PVÙd-

˚N˚P Eh-L-Y-⁄-Y-’-Pu Bd-≥-_˚] ˘Y∞-́ ”-Y-Ru

YÙ´-XÙL Æ˚X UßdL ÿ•-VÙR ˙N˚Y˚V E´-¨-

EXLjßtœj RÙY--We-Ls ˘Nn-°u-\]. RÙY-We-Ls J⁄

Pu LÙo-Tu-˚P-VÙd-˚N-˚Pl TVu-T-”j-’m ˙TÙ’ 118

°˙XÙ-°-WÙm Bd-≥-_˚] ˘Y∞-Æ-”-°u\] Gu-T’ NÙRÙ-WQd LQd-LÙ-œm.

È™-́ p RÙY-We-Ls œ˚\-Y-̊ Rl ˘TÙflj’ CkR Ufl —Zt£ A˚Ul◊ Cp-XÙ-U-

XÙ-Y-’-Pu YÙŸ UÙN-̊ P-Rp Aß-

L-UÙ-L-‹m ˘Nn-°-\-’.  TPj˚R

Etfl˙SÙd-L. RÙY-We-L-∞u ÿd-

°Vj’-Yj-̊ Rl Tt± œ±l-◊-L-∞u

A•l-T-̊ P-́ p œ±l◊ RVÙ-̈ d-L.

œ±l-◊-Ls

$ RÙY-We-Ls È™-´u ÷˚W-

¬Wp-Ls.

$ RÙY-We-Ls A∞d-œm

˙N˚Y-Ls.

Y]e-L-˚[l TÙ’-LÙdL Sm-UÙp
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E -̈́ -Vp ̨  IX

Gu] ˘NnV CV-¤m?

Y]e-L-∞u AØ-‹, Y∞-Ui-P-Xm UÙN-̊ P-Rp Gu-T-]-Yt-±u Æ˚[-‹-L˙[ È™

˘Yl-T-U-̊ P-Rp, È™-̆ Yl-T-U-̊ P-R-≠u LÙW-Qe-Ls, ©u Æ˚[-‹-Ls, ®Yojß

˘Nn-Rp Gu-T-]-Yt-˚\l Tt-±d ·”-Rp RL-Yp-Ls ßWh• È™ ˘Yl-T-U-˚P-

R¤m U≤-R-̈ u ®˚X-̇ T-flm Gu\ R˚Xl-©p J⁄ L⁄j-R-We˚L Ht-TÙ” ˘Nn-

V‹m.
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E -̈́ -Vp˛ IX

$ J∞f-̇ Nod˚L S˚P-̆ T\ ER-‹m ÆRj-ßp C˚X-L-fid-œs[ £\l-©-Vp˚T

Etfl ˙SÙd° Æ[d-œ-°-\Ùo-Ls.

$ T—mL¶-Lj-ßu A˚Ul˚T ©¨j-R-±k’ Æ[d-œ-°-\Ùo-Ls.

$ LPp Gu\ YÙr-Ui-P-Xj-ß-¤s[ J∞f-̇ Nod-̊ L-́ u ÿd-°-Vj-’-Yj˚R

A±k-’˘LÙi” Æ[d-œ-°-\Ùo-Ls.

$ J∞f-̇ Nod-̊ L-́ u  ®˚X-L-̊ [l ◊¨k-’-̆ LÙi” Æ[d-œ-°-\Ùo-Ls.

$ J∞f-˙Nod-˚L-´u Æ˚[-YÙL Bd-≥-_u ˘Y∞l-T-”-°\’ Gu-T-˚Rd

LÙh-”m T -̇̈ NÙ-R-̊ ]-̊ Vf ˘NnV ßh-P-™-”-°-\Ùo-Ls.

$ J∞f-̇ Nod-̊ L-́ u ÿd-°-Vj-’-Yj-̊ Rl ◊¨k-’-̆ LÙi” RÙY-Wl TÙ’-LÙl-

◊f ˘NVp-TÙ-”-L-∞p D”-T-”-°-\Ùo-Ls.

1. ∏˙Z RWl-Th-”s-[-̊ Y-́ p J∞f-̇ Nod-̊ L-́ p Te-œ-̆ T-flm ÿd-°V ®\™

G’?

A. Tf-̊ N-Vm a

B. Tf-̊ N-Vm b

C. NÙk-˙RÙ-©p

D. L˙WÙh-•u

2. J∞f-̇ Nod-̊ L-́ u ˙Yßf-N-Uu-TÙh˚P ®Wl-◊-L.

....................+ ..............  
„ -̈V-J∞

 ............... + 6 O2

3. Ah-P-Y-̊ Q˚V ®-Wl-◊L

˘TÙ⁄s ÿd°V Fh-Pf-Nj’

1. TVfl/LP˚X ◊W-Rm

2. Gi-̆ Qn ...................

3. NÙRm ...................
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E -̈́ -Vp ̨  IX

Bt-\p

LÙo-Tu ̊ PVÙd-̊ N”

Bd-≥-_u

œfid-̇ LÙv

øo

1. v˚T-̇ WÙ-̊ LWÙ Gu\ Tf˚N ®\ Bp-LÙ-̊ Yf ˙NL-̈ j’ B£-̈ -V-̈ u ER-

Æ-Ÿ-Pu ÷i-̇ QÙd° YØ-VÙL Et-fl-̇ SÙd° T—m-L-¶-Lj-ßu Y•-Yj-̊ Rd

Li-P-±-L.

2. J∞f-̇ Nod˚L TP-Æ-[d-L-UÙ-Lj RWl-Th-”s-[˚R LY-≤d-L. CRtœ JlTÙ]

TPÆ-[d-Le-Ls RVÙ-̈ j’ Yœl-T-̊ \-́ p LÙh-£dœ ˚Yd-L-‹m.



˙U˙X ̆ LÙ”d-Ll-Th-”s-[-̊ Y-́ p EPp SX-YÙrd-̊ Ldœ ™Ll-̆ TÙ-⁄j-R-UÙ-]˚Y

G˚Y? Ee-L-[’ L⁄j-̊ Rd œ±l-©-P-‹m.

EQ‹ YØ-VÙL SUd-œd °˚PdL ˙Yi-•V Fh-Pf-Nj-’d-Ls VÙ˚Y?

$ LÙo-̇ TÙ-̊ ah-̇ Wh $

$ $

$ $

SU’ EP-≠p CkR Fh-Pf-Nj-’d-Ls ˘Nn-Ÿm ˙Y˚X-Ls VÙ˚Y? RWl-Th-”s[

Ah-P-Y˚Q (2.1) I Èojß ˘Nn-L.

Fh-Pf-Nj’ ˙Y˚X

LÙo-̇ TÙ-̊ ah-̇ Wh

◊W-Rm

˘LÙ›l◊

RÙ’ El-◊-Ls

˚Yh-P-™u-Ls

øo

Ah-P-Y˚Q 2.1
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E -̈́ Vp ̨  IX

TPm 2.1 U≤-R-≤u ˘N¨j-Rp Ui-P-Xm

L-̊ P-YÙn-Tt-Ls (molar)
..................................

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

TP-Æ-[d-Lm 2.1 Tp-Y-˚Ll-Tt-Ls

ÿu-L-̊ P-YÙn-Tt-Ls(premolar)
..................................

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

˘Yh-”l-Tt-Ls (incisor)
EQ˚Y L•j’ ÿ±l-T-Rtœ ER-‹-

°u-\-].

˙LÙ˚Wl-Tt-Ls (canine)
.............................................

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

SÙm Ei-‘m EQ-‹l ̆ TÙ⁄h-Ls Aq-YÙ˙\ EP-≠-‡s EhL-Y-Wl-T-”-Y-ßp˚X

Gufl Ee-L-fid-œj ˘R -̈ŸUp-XYÙ?

£d-L-XÙ] EQ-‹l-̆ TÙ-⁄h-L˚[ Eh-L-Y-⁄-Y-Rtœ ELkR ÆRj-ßp G∞-V-·-fl-L-

[Ùd° UÙt-flm ˘NV˙X ˘N¨j-Rp (digestion).

TPm (2.1) T -̇̈ NÙ-R˚] ˘Nn-V-‹m.

˘N¨j-Rp Ui-P--Xj-ßu Tœ-ß-L-̊ [l ©¨j-R-±k’ A˚P-VÙ-[l-T-”j-’-L.

£fl-’-Ls-L-[ÙdL

˘N¨j-Rp Æ˚] YÙ´-≠-⁄k˙R

BWm-TUÙ-°-\-’. Ceœ ̊ Yj’ EQ‹

Su-\ÙL ˘Uufl A˚Wj’ £fl ’Ls-

L-[ÙL UÙt-\l-T-”-°-\-’. CRt-œl-

˘TÙ⁄j-R-UÙ] A˚Ul-◊m J›e-L-

˚U‹m Tt-L-fidœ Ei-”, U≤-R-

≤u YÙ´p Tt-Ls J›e-œ-T-”j-Rl-

Th-•-⁄l-T-Ru TPÆ[d-Lm- (2.1) ®Wl-

◊L.
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E -̈́ Vp˛ IX

˘Y∞ A˚Ul-©-¤m ˙Y˚X-́ -¤m ˙Yt-fl-̊ U-Ÿ-̊ P-V-̊ Y-VÙ-́ -‡m Es A˚Ul-

©p Tt-Ls AßL Jt-fl-̊ U-L-̊ [d LÙh-”-°u-\-].

TP Æ[d-Lm (2.2) Tœl-TÙn‹ ̆ Nn’ Tt-L-∞u Eh-◊\ A˚Ul-̊ Tl Tt-±V œ±l◊

RVÙ-¨d-L.

EQ-‹l-̆ TÙ-⁄h-L˚[ £fl ’Ls-L-[Ùd-œ-Y-ßp Tt-L-∞u A˚Ul◊ GkR A[-‹d-

œl ˘TÙ⁄jR-UÙ-]’ G]l ◊¨k-R-Rp-XYÙ? Cf-̆ N-V-≠p SÙd-°u Teœ Gu]?

EQ-‹l-˘TÙ-⁄h-L˚[ E™r-ø-⁄-Pu ˙Noj-’d-L-Xl-T-’-Pu Tt-L-fidœ ˘Uufl

A˚Wl-T-Rtœ ˙Yi-•V ERÆ ˘Nn-Y-’m SÙd-LÙ-œm. ˙U¤m SÙd-°-¤s[ —˚Y-

˘UÙh-”-Ls —˚Y A±-V-‹m ER-‹-°u-\-].

E™-r-øo Cp˚X˘Vu-\Ùp

™L--‹m —˚Y-Ÿ-̊ PV EQ-‹l ˘TÙ-⁄h-L-̊ [d œ±j’ ®˚]d-œm ˙TÙ˙R SU’

YÙ´p øo Fflm. E™røo Et-Tjß ˘Nn-Vl-T-”-Y’ Ge˙L?˘N¨j-Rp Æ˚]-

´p E™rø⁄dœ H˙R-‡m Teœ EiPÙ?

TPj-̊ R-Ÿm (2.2) Æ[d-Lj-̊ R-Ÿm œ±l-◊-L-∞u A•l-T-̊ P-

´p Tœl-TÙn‹ ˘Nn’ E™r øo —Wl-©-́ u ÿd-°-Vj-’-

Yj˚R A±-Æ-Vp œ±l-̇ Th-•p G›-’-L.

Íufl ̇ _Ù• E™r-øo —Wl-©-Ls YÙ´p LÙQl-T-”-°u\].

E™r-øo —Wl-©-L-∞-≠-⁄k’ —Wd-œm E™r-ø-̈ p N˚X-Y¨

A™-̇ Xv(Salivary amylase), ̊ X˙NÙ-̊ Nm(lysozyme) Gu\

˘SÙß-øo-Ue-L-fim ™Îd-L-—m APe-°-Ÿs-[-].

L˚PYÙnlTp˙LÙ˚WlTp

TP-Æ-[d-Lm 2.2 Tp-≠u A˚Ul◊

£L-Wm

L›j’

  ˙Yo

£L-Wm

L›j’

˙Yo

C]ÙUp : ˘Yi˚U ®\m,

L•-]-UÙ] Tœ-ß, E -́-Wt-\-̊ Y.

˘Pu-˚Pu: Tp Ei-”-Ti-

QlTh-•-⁄d-œm E -́⁄s[ ß—.

Tpl : Tpl œØd-œs LÙQl-

T-”m ™⁄-’-YÙ] C˚Ql-◊j-

ß-—, Wj-RdœZp-L-fim ≠ml-

œZp-L-fim SWm-©-˚Z-L-fim

LÙQl-T-”-°u-\-].

£˘Uuh : RÙ˚P-́ -¤s[ œØ-

L-∞p Tp˚X Efl-ß-VÙL ®flj-

’m LÙp-£ -Vm APe-°V

C˚Ql-◊j-ß—.

TPm 2.2 E™r-øo-—-Wl-©-Ls

E™r-øo

-—-Wl-©-Ls
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EQ˚Y Y›-Y-›l-◊s-[-RÙL UÙt± Æ›e-œ-Y-Rtœ Ht-\-YÙfl UÙt-fl-Y-’-™-ÎdLv

Bœm, EQ-Æu YØ Es˙[ ÷˚Z-Ÿm ˙SÙV-‘d-L˚[ KW-[‹ Y˚W AØl-T-

Rtœ ˚X˙NÙ-˚Nm ER-‹-°-\-’. N˚XY¨ A™-˙Xv UÙl-˘TÙ-⁄-∞u J⁄ Tœ-

ß˚V UÙph-̇ PÙv Gu\ ∫≤-VÙL UÙt-fl-°-\-’.

œ±l-◊-Ls

 E™r-ø-̈ -¤s[ ·fl-Ls

 E™rø¨u ˙Y˚X-Ls

N˚XY¨ A™-̇ X-£u ˘NV-̊ Xl T -̇̈ NÙ-R˚] ˘Nn-Y-Rtœ E¨V ˙NÙR-̊ ]˚V

B£ -̈̊ V-́ u ER-Æ-Ÿ-Pu ˘Nn--’-TÙod-L-‹m. T¨˙NÙR-̊ ]d œ±l◊ RVÙ-̈ j’

A±-Æ-Vp œ±l-̇ Th-•p G›-’-L.

˘NVp Y¨˚N

$ CWi” ˙NÙR-̊ ]dœZÙn-L-∞p 5ml ≈Rm Lg-£j-Ri-Ωo G”d-L-‹m.

$ ÿRp ˙NÙR-˚]dœZÙ-´p £X ’∞ A˙VÙ-•u L˚W-Np ˙Nod-L. ®\

UÙt-\j-̊ Rd LY-≤d-L.

$ CWi-PÙ-Y-’ ˙NÙR-̊ ]d-œ-ZÙ-́ -¤s[ Lg-£j-Ri-Ω-̈ p 5ml E™røo

˙Noj’ Su-\ÙLd œ¤d-L-‹m.

$ £±’ ̇ SWj-ßt-œl-©u J⁄ £fl Tœß G”j’ A˙VÙ-•u L˚W-Np ̇ NodL.

®\-UÙt-\j-̊ Rd LY-≤d-L-‹m.

$ ¡ß-Ÿs[ Tœ-ß-́ p 3ml  ˘T]-•dhv ¨˙V-_uh (Benedict's reagent)
˙Noj’ „PÙd-œ-L. ®\-UÙt-\j-̊ Rd LY-≤d-L.

œ±l◊ : UÙl-̆ TÙ-⁄-∞p A˙VÙ-•u L˚W-Np ˙Nod-œm ˙TÙ’ øX ®\-UÙL UÙfl-

°-\-’. UÙp-h˙PÙv ˙TÙu\ ∫≤ APe-°V L˚W-N˚X ˘T]-•dhv ¨˙V-_uh

˙Noj’ „PÙd-œm ˙TÙ’ ∫≤-́ u APoj-ß-̊ Vl ˘TÙflj’ Tf-̊ N, Ug-Ns,

BWg-—, £Yl◊ Gu\ ®\e-L-∞p H˙R-‡m Jufl °˚Pd-°-\-’.

L±Ls Juflm ˙Nod-LÙ-Up NÙRj˚R £±’ ˙SWm ˘Uufl A˚Wdœm ˙TÙ’

£±’ C≤l◊ A‡T-Yl-T-”-Y-Ru ©u-]Ùp C⁄d-œm ̇ Yß-́ -V˚X ◊¨k-’-̆ LÙi-

ºo-L-[p-XYÙ?

EQ-‹dœZÙ-´-‡s˙[

YÙ´-‡-˚P-V-‹m ˘RÙPo-◊-˚PV Tœ-ß-L-fi-˚P-

V‹m TPm (2.3) Etfl ˙SÙd-L-‹m. YÙ -́≠-⁄k’

EQ‹ EQ-‹dœZÙ-´-‡s ÷˚Z-Y’ ˘RÙi-

˚P-´u YØ-VÙ-œm. ˘RÙi-˚P-´-≠-⁄k˙R

—YÙNd œZÙ-Ÿm BWm-T-UÙ-°-\-’.

SÙ£ A˚\

Ai-QÙdœ

Es-SÙdœ

SÙdœ

˘RÙi-̊ Pl-T-œß

Gl©œ˙[Ùh-•v

Íf-—d-œ-Zp

EQ‹dœZÙn

TPm. 2.3 YÙŸm ˘RÙPo◊˚PV TœßLfim
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˘RÙi-̊ P-́ -‡s ß\d-œm

SÙ£j-’-YÙ-Wj˚R EsSÙdœ

A˚Pj-’-Æ-”-°-\-’.

SÙd-°u ©u-T-œß EQ˚Y

Gl-©-œ-˙[Ùh-•-£u ˙Ut-

Tœß YØ EQ-‹dœZÙ-´-

‡s LPjß Æ”-°-\-’.

Ai-QÙd-°u ER-Æ-Ÿ-Pu SÙdœ EQ˚Y

A›jß E⁄i-̊ P-L[ÙL UÙt-fl-°-\-’.

Íf-—d-œ-Zp ˙U¤-Vok’

Gl -© -œ -˙[Ùh -• -£ -]Ùp

A˚Pd-Ll-T-”-°-\-’.

TP-Æ-[d-Lm 2.3  EQ‹ Æ›e-œ-Y’ Gq-YÙfl?

EQ‹ C˚Wl-

˚T-´tœ
................................................................................................................

SÙm Æ›e-œm EQ-‹l-̆ TÙ-⁄s —YÙ-Nd-œ-ZÙ-́ -‡s ˘Np-XÙ-Up EQ-‹dœZÙ-́ -

‡s˙[ N -̈VÙL ÷˚ZY’ Gq-YÙfl?

TP-Æ-[d-Lm (2.3) œ±l-◊-L-∞u A•l-T-̊ P-́ p Tœl-TÙn‹ ̆ Nn’ EQ˚Y Æ›e-

œ-Y-’-Pu ˘RÙPo-◊-̊ PV J›-œ-T-Pj˚R ®Wl-◊-L.

C˚Wl-˚T-´tœ

EQ‹ C˚Wl-̊ T-̊ Vf ̆ Nu-\-̊ P-Y’ EQ-‹dœZÙ-́ -¤s[ ̆ T¨v-PÙ-p-£v Gu\

A˚X-Y-•-Æ-¤s[ A˚N-Æ-]Ùp G] øe-Ls A±k-ß-⁄d-°-»o-L-[p-XYÙ?

YÙ´p ˚Yj’ £±-R-[‹ Uh-”˙U ˘N¨jR EQ-‹l-̆ TÙ-⁄h-Ls C˚Wl-̊ T˚V

A˚Pk’ ·”-R-XÙL ̆ N¨d-LlT”°-\-’. C˚Wl-̊ T-́ -¤s[ ̆ N¨j-Rp Æ˚]-ŸPu

˘RÙPo-◊-̊ PV TPm (2.5), TP-Æ-[d-Lm (2.4) ÿR-≠-V-Yt-̊ \-Ÿm Æ[d-Lj-̊ R-Ÿm

œ±l-◊-L-∞u A•l-T-̊ P-́ p Tœl-TÙn‹ ˘Nn’ œ±l◊ RVÙ-WÙd-L-‹m.

EQ-‹dœZÙn

C˚Wl˚T

TPm 2.4 EQ-‹dœZÙ-´p ˘T¨v-PÙp-£v
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C˚Wl-̊ T-

øo

˚ah-̇ WÙ-

œ-̇ [Ù-̈ d

A™-Xm

™Îd-Lv

˘Tl-£u

EQ-Æ-¤s[ ˙SÙV-‘d-L˚[ AØd-°-

\-’. C˚Wl-̊ T-́ p S˚P-̆ T-flm ˘N¨j-

Rp Æ˚]d-œl ˘TÙ⁄j-R-UÙ] pH
J›e-œ-T-”j-’-°-\-’.

˘N¨j-Rp øo-Ue-L-∞u Æ˚]-L-∞-≠-⁄k’

C˚Wl-̊ T-—-Y-̊ Wl TÙ’-LÙd-°-\-’.

◊W-Rj-ßu J⁄ Tœ-ß˚V ˘Tl-̇ PÙ-‡-L-

[ÙL UÙt-fl-°-\-’.

TP-Æ-[d-Lm 2.4  C˚Wl-̊ T-øo-̨ -LÙ-W-¶-L-fim ˙Y˚X-Ÿm

TPm 2.5  C˚Wl-̊ T-́ -¤s[ ˘T¨v-PÙp-£v

Yh-Pj-R-̊ N-Ls

œ±l-◊-Ls

$ C˚Wl-̊ T-́ p ˚Yj’ EQ-Ætœ Ht-T-”m UÙt-\m

$ C˚Wl˚T ø -̈¤s[ LÙW-¶-L-fim AYt-±u ˙Y˚X-Ÿm

£fl-œ-P-≠tœ

EQ-Æu ˘N¨j-Rp ÿ›-̊ U-V-̊ P-Y-’m Eh-L-Y-⁄-Rp S˚P-̆ T-fl-Y-’m £fl-œ-P-

≠p ˚Yj-RÙ-œm. C˚Wl-̊ T-́ -≠-⁄k’ ·r-Y-•-Yj-ß-¤s[ EQ‹ £fl-œ-P-≠u

ÿu-T-œ-ß-VÙ] ÿu £fl-œ-P-≠-‡s ÷˚Z-°-\-’, Ae-œ-̊ Yj’ Lp-ƒ-Wp, L˚Q-

Vm Gu-T˚Y —Wd-œm øo-Ue-L-fi-Pu ˘NVp-◊--̈ k’ EQ-Æu ˘N¨j-Rp Æ˚]-

˘RÙ-Po-°-\-’. ÿu-£-fl-œ-P≠u ˘N¨j-Rp Æ˚] TP-Æ-[d-Lj-ß-‡-̊ P-V-‹m (2.5)

œ±l-◊-L-fi-̊ P-V-‹m ER-Æ-Ÿ-Pu Tœl-TÙn‹ ˘Nn’ A±-Æ-Vp œ±l-̇ Th-•p

G›-’-L.

C˚Wl-̊ T-́ -¤s[ ˘T¨v-PÙp-£v EQ˚Y C•j’ ·r Y•-Yj-ß-XÙd-œ-°-\-’.

C˚Wl-̊ T-́ u L˚P-£l-T-œ-ß-́ -¤s[ R≤l-ThPY˚L Yh-Pj-R-̊ N-Ls EQ‹

C˚Wl-̊ T-́ p ̇ Yi-”-U-[‹ ̇ SWm ®˚X-®t-T˚R Efl-ßl-T-”j-’-°-\-’. C˚W-l˚T

—Y-̈ p LÙQl-T-”m —Wl-©-Ls —Wd-œm C˚Wl-̊ T-ø-̈ -¤s[ LÙW-¶-Ls ˘N¨j-Rp

Æ˚]-́ p ÿd-°V Teœ Y°d-°u-\-].
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˘Y•-œi” LÙh-•V YØ
C˚Wl-̊ T-́ u A˚Ul-̊ Td œ±j-’m ˘N¨j-Rp

Ui-P-Xj-ßu Æ˚]-L-˚[d œ±j-’m ·”-Rp A±‹

°˚PdL ER-Æ-V’ J⁄ ˘Y•-œi” G]j ˘R¨-ŸUÙ?

AXd-≥v ̆ Nuh UÙoh-•u Gu\ Bh-•-̊ P-V-≤u Y´t-

±p Gßo-TÙ-WÙ-Up ˘Y•-œi” ’˚[jR ˙TÙ’ AYo

C\k’ Æ”-YÙo G] Gp-̇ XÙ-⁄m ®˚]j-R-]o. B]Ùp

A˘U-̈ d-LÙ-̊ Yf NÙokR PÙd-Po Æp-≠-Vm ©Î-Uih ®WÙ-

˚Nl-T-P-Æp-̊ X. Afl˚Y £°t-̊ N-̊ V-Ÿm U⁄k-’-L-̊ [-

Ÿm UÙt-±d UÙt-±d-̆ LÙ-”j’ ˙NÙR˚] ˘Nn’ TÙoj-RÙo.

ÿ•-Æp Bh-•-˚P-Vu E´o ©˚Zj-’d-˘LÙi-PÙo.

B]Ùp C˚Wl-̊ T˚V ˘Y∞-́ -≠-⁄k’ TÙod-œm ÆRj-

ßp J⁄ ’YÙ-Wm Gg-£-V-’. CkR ’YÙ-Wm YØ Æp-≠-Vm

©Î-Uih C˚Wl-̊ T˚V Et-fl-̇ SÙd° C˚Wl-̊ T-̊ Vd

œ±j-’m ˘N¨j-Rp Æ˚]˚Vd œ±j-’m A±-Æ-Vp

ÿ˚\l-T• Lt-\±k-RÙo. CkR Bn‹ ˘N¨j-Rp Ui-P-Xj-

˚Rd œ±j’ ·”-Rp A±V ER-Æ-V-’.

—Wl©        ˘N¨j-Rpøo    ˘SÙß-øo            Æ˚]-Ls

˘Tlh-•-̇ Pv ˘Tlh-˚P˚P A™˙]Ù A™-XUÙL UÙt-fl-°-\’

£fl-œ-Pp £fl-œ-Pp øo ˚P^Ùd-L-

—Wl-©-Ls (Intestinal ˚W”Ls

(Intestinal glands) juice) $ UÙph-̇ Pv   UÙph-̇ PÙ˚^ œfid-̇ LÙ-NÙL UÙt-fl-°-\’.

$ XÙdh-̇ Pv   XÙd-̇ PÙ˚^ œfid-̇ LÙ-—m LÙXd˙PÙ—UÙL UÙt-fl-°-\’

$ —d-̇ Wv  —d-̇ WÙ˚^ œfid-̇ LÙ-—m ©Wd-̇ PÙ-—-UÙL UÙtfl-°-\’

Ah-P-Y˚Q 2.2 £fl-œ-Pp øo-U-ÿm ˘N¨j-R-¤m

TP-Æ-[d-Lm 2.5 Lp-ƒ-W-¤m L˚Q-V-—-Wl-©-Ÿm

UÙl-̆ TÙ-⁄s
L˚QV A™-Xm

UÙp-h˙PÙv

◊W-Rm
•¨l-≥u

˘Tlh-̊ P-”-Ls

˘LÙ›l◊
L˚QV ≠l-̇ Tv

°∞-̂ -WÙp + ̆ LÙ›l◊ A™-Xm

œ±l-◊-Ls

$ ˘N¨j-Rp Æ˚]-́ p L˚Q-V-—-Wl-

©-́ u Teœ

$ ˘N¨j-Rp Æ˚]-́ p Lp-ƒ-W-≠u Teœ

H\dœ-˚\V ÿ›-˚U-VÙL ˘N¨jR

EQ‹ ÿu-£-fl-œ-P-≠-≠-⁄k’ ÿu-̇ ]Ùd-

°f ̆ Np-°-\-’. ∏˙Z ̆ LÙ”d-Ll-Th-”s[

Ah-P-Y˚Q (2.2) œ±l-◊-L-∞u A•l-T-

˚P-́ p Tœl-TÙn‹ ̆ Nn-’, £fl œP-≠p

˘RÙPok-’s[ ˘N¨j-Rp Æ˚]-L-̊ [d

œ±j’ œ±l◊ RVÙ-¨j’ A±-Æ-Vp

œ±l-̇ Th-•p G›-’-L.

L˚Q-V-—-Wl© (Pancreas)
L˚QV ø˚Wf —Wd-°-\-’. Cßp A™-̇ Xv, ≠l-

˙Tv,  •¨l-≥u Gu\ ˘SÙß-øo-Ue-Ls APe-°-

Ÿs-[-].

Lp-ƒ-Wp (Liver)
Lp-ƒ-Wp Et-Tj-ß-̆ Nn-Ÿm ©j-R-øo ˘LÙ›l-̊ Tf

£fl ’Ls-L-[Ùd-œ-Y-’-Pu EQ˚Y LÙWj-Ru-̊ U-

Ÿ-̊ P-V-RÙL UÙt-\-‹m ˘Nn-°-\-’. Lp-ƒ-Wp Aß-L-

UÙ-Lf —Wd-œm ©j-R-øo ©j-R-øol˚T´p ˙N™d-

Ll-T-”-°-\’.

©j-R-øol˚T

ÿu-£-fl-œ-Pp
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XÙd-•-Vp (lacteal)

˘LÙ›l◊ A™-X-ÿm

°∞-N-WÙ-fim Eh LY-Wl-

T-”-°u-\-].

TP-Æ-[d-Lm 2.6  Æp-X-£u A˚U-Æ-P-ÿm A˚Ul-◊m

RU-≤-́ u °˚[

£˚W-́ u °˚[

Æp-Xv Wj-Rj-Rk-’-°-Ls

œfid-̇ LÙ-—m ©Wd-̇ PÙ-

—m LÙXd-˙PÙ -—m

A™˙]Ù A™-Xÿm

Eh-L-Y-Wl-T-”-°u-\-].

œ±l-◊-Ls

 £fl-œ-Pp øo-Uj-ß-¤s[ ˘SÙß-øo-Ue-Ls

 ˘Tlh-̊ P-”-L-∞u ˘N¨j-Rp

 ˚P NÙd-L-̊ W-”-L-∞u ˘NVp-TÙ”

Fh-Pf-Nj-’d-Ls Wj-Rj-ßtœ

◊W-Rm, ˘LÙ›l-◊, LÙo-̇ TÙ-̊ ah-̇ Wh ÿR-≠-V˚Y ˘N¨l-T-Ru TV-]ÙL Ht-T-”m

G∞V ·fl-Ls G˚Y?

◊W-Rm : ............................................................................................................

˘LÙ›l◊ : ............................................................................................................

LÙo-̇ TÙ-̊ ah-̇ Wh : ...........................................................................................................

CkR G∞V ·fl-L-∞u Eh-L-Y-⁄-R-¤dœ £fl œP-≠u A˚Ul◊ Gq-YÙfl ˘TÙ⁄k-

ß-Ÿs-[’? RWl-Th-”s[ TP-Æ-[d-Lj-̊ R-Ÿm (2.6) Æ[d-Lj-̊ R-Ÿm Tœl-TÙn‹

˘Nn’ A±-Æ-Vp œ±l-̇ Th-•p G›-’-L.

≠ml œZp

U≤-R-≤u £fl-œ-Pp Ik’ ÿRp Bfl ¡h-Po ø[-ÿ-̊ P-V’. Y´t-\-̊ \-́ p HWÙ[m

UPd-œ-L-[ÙL —t± Y˚[k’ £fl-œ-Pp LÙQl-T-”-°-\-’. AR-]Ùp £fl-œ-Pp YØ-

VÙL EQ‹ ˘U’-YÙL Uh-”˙U ˘Np-°-\-’, A’ Uh-”-UpX £fl œP-≠u Eh

-—-Y-̈ p HWÙ-[m UPd-œ-Ls Es-[-]. C˚Y ˘N¨j-Rp Æ˚]dœ ER-‹-°u-\-].

£fl-œ-P-≠u —Y-̈ p LÙQl-T-”m ÷i-¶V ÆWp-Ls ˙TÙu\ Tœ-ß-L˙[ Æp-X-—-

Ls (Villi). C˚Y £fl œP-≠u Es˙[ Fh-Pf-Nj-’d-L˚[ Eh-L-Y-⁄m ˙Ut-T-Wl-

©u A[˚Y TX-U-Peœ Aß-L-̈ d-°u-\]. J⁄ Y¨˚N ˘Np-L-[Ùp ˘TÙß-Vl-
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ThP Æp-X-—-L-∞p Wj-RjRk-’-°-L-fim ≠ml Rk-’-°-L-[Ù] XÙd-•-Vp-L-fim LÙQl-

T-”-°u-\-]. Fh-Pf-Nj-’d-L-fi-̊ P-V-‹m —UÙo 90% ø -̈‡-̊ P-V-‹m Eh-L-Yo-Rp

S˚P-̆ T-fl-Y’ Æp-Xv YØ-VÙ-œm.

œ±l-◊-Ls

$ £fl-œ-P-≠u ø[m.

$ Æp-X-—-L-fim Eh-L-Yo-Rp ˙Ut-T-Wl-◊m.

$ Wj-Rj--Rk-’-°-L-∞p G-∞V ·fl-L-∞u Eh-L-Yo-Rp.

$ XÙd-•-Vp-L-∞p G∞V ·fl-L-∞u Eh-L-Yo-Rp.

˘T⁄e-œ-P-≠-‡s

Fh-Pf-Nj-’d-L-∞u Eh-L-Yo-R-¤d-œl ©u ˘N¨j-Rp LØ‹l-̆ TÙ-⁄h-Ls ˘T⁄e-

œ-P-¤d-œf ˘Np-°-\-’. £fl œP-≠p ˚Yj’ Eh-L-Yo-Rp ˘Nn-Vl-ThP ©\œ Gg-

—m Aß-L-UÙ] El-◊d-L-fim Ri-Ω-⁄m ˘T⁄e-œ-P-≠p ˚Yj’ Eh-L-Y-Wl-T-”-

°\’. U≤-R-≤u ˘T⁄e-œ-P-≠p YÙ›m £X TÙd-•-¨-VÙd-Ls ˚Yh-P-™u K

˙TÙu\ ˘TÙ⁄h-L˚[ Et-Tjß ˘Nn-°u-\-]. CRu Eh-L-Yo-R-¤m ˘T⁄e-œ-P-

≠p ˚Yj’ S˚P-̆ T-fl-°-\’. ˘RÙPok’ ˘N¨jRp LØ-‹l-̆ TÙ-⁄h-Ls UXl-̊ T-

´p ˙NL-̈ d-Ll-Th” UXj-’-YÙ-Wm YØ ˘Y∞-̇ Vt-\l-T-”-°\-’.

Eh-L-Y-⁄-Rp Æ˚]-Ls YØ-VÙL

Fh-Pf-Nj-’d-Ls EP-≠-‡s Eh-L--Y-Wl-T-”-°u-\] G] øe-Ls ◊¨k’ ˘LÙi-ºo-

Ls. ˘Np-≠u Es-̇ [-Ÿm ˘Y∞-̇ V-Ÿm ˘TÙ⁄h-L-∞u LPj-Rp S˚P-̆ T-fl-Y’

£X ˘NVp-Ls YØ-VÙ-œm. ∏˙Z RWl-Th-”s[ Æ[d-Lj˚R œ±l-◊-L-∞u A•l-

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

TW-‹-Rp (Diffusion)

TPm (2.6) Etfl ˙SÙd-L-‹m. ÍXd-·-fl-

Ls APojß ·•V Tœ-ß-´-≠-⁄k’

APojß œ˚\kR Tœ-ßd-œf —V-UÙ-

Ll TW-‹m ˘NV˙X TW-‹-Rp. ˘Np-T-P-

Xj-ßu YØ-VÙ-Lf ˘Np-≠u Es-˙[-

Ÿm ̆ Y∞-̇ V-Ÿm ̆ TÙ⁄-∞u ÍXd-·fl-

Ls TW-‹-Rp YØ Æ®-̇ VÙ-Lm ̆ NnVl- TPm 2.6 TW-‹Rp

APojß

·”-Rp APojß NUm
APojß

œ˚\‹
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T-”-°u-\-]. TP-Xj-ßu C⁄-T-œ-ß-´-¤m APoj-ß -N-U-UÙ--Y’ Y˚W Cf-˘N-Vp

˘RÙPok’ S˚P-̆ T-flm. Cf-̆ N-V-¤dœ Bt\p ˙R˚Y-́ p-̊ X.

G.LÙ: XÙd-• -Vp œZÙn-L -∞p ˘LÙ›l◊ A™-Xjß‡˚PV‹-m °∞-N -

WÙ≠‡˚PV‹m Eh-L-YWp.

Nq-Ó-”-T-W-Yp (Osmosis)

TPm (2.7) Et-fl-̇ SÙd-L. øo-

Í-Xd-·-fl-Ls APojß ·•-

V-T-œ-ß-´-≠-⁄k’ œ˚\kR

Tœ-ßdœ J⁄ ̇ Ro‹jß-\-‡-

˚PV Nq-‹-Y-Ø-VÙ-Ll TW-

‹m ˘NV˙X Nq-Ó”

TWYp. APojß NU-UÙ-Y’

Y˚W Cf-˘N-Vp ˘RÙPo-

°\’. Cf-˘N -V -¤dœ

Bt\p TVu-T-”j-Rl-T-”-Y-

ßp˚X.

G.LÙ: £fl-œ-P-≠-¤m ˘T⁄e-œ-P-≠-¤m ø¨u Eh-L-Yo-Rp.

˘Np-T-PXj-ß-¤s[ ◊WR ÍXd-·-fl-L-∞u ER-Æ-VÙp £X ÍXd-·-fl-L-∞u TW-

‹Rp S˚P-̆ T-fl-°-\-’. Cf-̆ N-V˙X ̆ T£-≠-̇ PhPh •l-Î-Nu (Facilitated diffusion).
Wj-Rj-Rk-’-°-L-∞p œfid-̇ LÙv, lWd-̇ PÙv, LÙXd-̇ PÙv ÿR-≠-V-Yt-±-‡-̊ P-V-

‹m A™˙]Ù A™Xjß‡˚PV‹m Eh-L-Yo-Rp CRtœ J⁄ G”j-’d-LÙh-PÙœm.

£X „r-®-̊ X-L-∞-p APojß ˙Yfl-TÙh-•u A•l-T-̊ P-́ p Ap-XÙ-Up —Uk’

˘Np-¤m ◊W-Re-L-∞u ER-Æ-Ÿ-Pu ÍXd-·-fl-Ls Eh-L-Y-Wl-T-”-°u-\-]. Bt-\p

TVu-T-”j-ß-Ÿs[ Cf-̆ N-V˙X Bd-•q •WÙuv-̇ TÙoh (Active transport). œfid-

˙LÙv, El-◊-Ls Gu-T-]-Yt-±u Eh-L-Y-oRp CRtœ G”j-’d-LÙh-PÙ-œm.

œ±l-◊-Ls

$ ˘Np-L-∞p ˘TÙ⁄h-L-∞u LPj-R-¤dœ ER-‹m ˘NVp-Ls G˚Y?

$ TW-‹-R-¤d-œm Nq-Ó” TW-Y-¤d-œm C˚P˙V Es[ Jt-fl˚U ˙Yt-fl-̊ U-

Ls VÙ˚Y?

$ TW-‹-Rp, ˘T£-≠-̇ Ph-Ph •l-Î-N-≤-≠-⁄k’ Gq-YÙfl ˙Yfl-Th-”s-[-’?

$ ©\ Eh-L-Yo-Rp ˘NVp-TÙ-”-L-∞-≠-⁄k’ Bd-•q •WÙu-v-̇ TÙoh-•t-œ-̈ V

˙Yfl-TÙ” Gu]?

TPm 2.7 Nq-Ó-”-T-W-Yp

øo ÍXd-·-fl-L-∞u

APojß NUm

øo ÍXd-·-fl-

L-∞u APojß

·”-Rp

øo ÍXd-·-fl-L-

∞u APojß

œ˚\‹

˙Ro-‹j-ß-\-‡-̊ PV Nq‹

øo ÍXd-

·fl
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EQ-‹l-TÙ-˚R-´p S˚P-˘T-flm TX £d-L-XÙ] ˘NVp-TÙ-”-L-∞-]Ùp ˘N¨j-Rp

Æ˚] ÿ›-̊ U-V-̊ P-°-\-’. CRtœ SÙuœ ÿRp Ik’ U¶d-·o ̇ SWm- ̇ R˚Yl-

T-”-°-\ -’. CRtœ Ht-\ -YÙfl SÙm EQ‹ Ei-‘m ˙SWj˚R J›e-œ

-T-”jR ˙Yi-”m. ˘N¨j-Rp YØ ˘Y∞l-T-”m Fh-Pf-Nj-’d-L˙[ EPp SXj˚R

®˚X-®-flj-’-°-\-’. —˚Y˚V Uh-”m L⁄j-ßt-̆ LÙi” EQ-̊ Yj ˙Rok-̆ R-”j-

RÙp EP-¤dœj ˙R˚Y-VÙ] GpXÙ Fh-Pf-Nj-’d-L-fim °˚PdL YÙnl-©p˚X.

˙LÙXÙ ˙TÙu\ TÙ]e-Ls, Gi-̆ Q´p YfljR EQ-‹l-̆ TÙ-⁄h-Ls, —˚Yd-œm

®\j-ßt-œm ˙Yi• ˙Yßl-̆ TÙ-⁄h-Ls LXkR EQ‹ Gu-T-]-Yt˚\ ˘RÙPok’

TVu-T-”j-’-Y’ EPp SXj-ßtœ ELk-R’ Ap-X. ˘N¨j-Rp Ui-P-Xj-ßu

B˙WÙd-°-Vj˚R ®˚X-®-flj-’-Y-Rt-œm ARu £\kR ˘NVp-TÙh-•t-œm ER-‹m

EQ-‹l-˘TÙ-⁄h-L-˚[-Ÿm EQ-‹l TZd-Le-L-˚[-Ÿm SÙm Htfld˘LÙs[

˙Yi”m.

$ Tt-L-∞u A˚Ul-˚T-Ÿm J›e-L-˚Ul-˚T-Ÿm ˘N¨j-Rp Æ˚]-Ÿ-Pu

˘RÙPo◊--T-”jß ÆY-̈ d-°-\Ùo-Ls.

$ EQ-‹l ˘TÙ⁄h-L-fid-œf ˘N¨j-Rp Æ˚]-́ p Ht-T-”m UÙt-\e-L-̊ [l

Tœl-TÙn‹ ˘Nn’ NUol-©d-°-\Ùo-Ls.

$ Tp-̇ Yfl ˘SÙß-øo-Ls ˘N¨j-Rp Æ˚]-́ p Y°d-œm Te-°-̊ ]l ©¨j-R-

±k’ AYt-±u ˘NV˚X ÆY-̈ d-°-\Ùo-Ls.

$ £flœP-≠u A˚Ul◊ Eh-L-Yo-R-¤dœ Gq-YÙfl ER-‹-°-\’ GuT˚R

Æ[dœ-°-\Ùo-Ls.

$ Fh-Pf-Nj-’d-L-∞u ÿd-°-Vj-’-Yj-̊ Rl Tœl-TÙn‹ ˘Nn’ ÿu-̊ Yd-°-

\Ùo-Ls.

$ ˘TÙ⁄h-L-∞u LPj-R-¤dœ ER-‹m Tp-˙Yfl ˘NVp-L-˚[l ©¨j-R-±k’

ÆY-¨d-°-\Ùo-Ls.

$ EPp SXj-’dœ ER-‹m EQ-‹l-T-Zd-Le-L-̊ [l ©¨j-R-±k’ YÙrd-̊ L-

´p L˚P-©-•d-°-\Ùo-Ls.

1. ©j-R-ø-⁄-Pu ˘RÙPo-◊-̊ PV N -̈VÙ] ·t-fl-L-̊ [d Li-P-±-L.

A) Lp-ƒ-W-≠p Et-Tjß ˘Nn-Vl-T-”-°-\-’.

B) ˘SÙß-øo-Ls LÙQl-T-”-°u\].

C) C˚Wl-̊ T-́ p —WdLl-T-”-°-\-’.

D) ˘LÙ›l-̊ Tf £fl ’Ls-L-[ÙL UÙt-fl-°-\’.
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2. U≤-R-≤u ˘N¨j-Rp Æ˚]-Ÿ-Pu ˘RÙPo-◊-̊ PV Ah-P-Y-̊ Q˚V ®Wl-◊-L.

EQ-‹l-TÙ-̊ R-́ u Tœß ˘SÙß-øo ˘NVp

YÙn ....................... UÙl-̆ TÙ-⁄s  UÙph-̇ PÙv

....................... ˘Tl-£u .......................

£fl-œ-Pp ....................... UÙph-̇ PÙv  œfid-̇ LÙv

....................... ˘Tlh-•-̇ Pv .......................

3. Eh-L-Yo-Rp ˙Ut-T-Wl◊ Aß-L-̈ l-©tœ £fl-œ-P-≠u A˚Ul◊ Gq-YÙfl ER-

‹-°-fl’ G] ÆY-̈ d-L.

$ °˚Pd-Ll-̆ T-flm ̆ TÙ⁄h-L-̊ [l TVu-T-”jß Tp-≠u Eh-◊\ A˚Ul-̊ Td

LÙh-”m UÙß¨ RVÙ-̈ j’ Yœl-©p LÙh-£dœ ˚Yd-L.

$ Ts∞ EPp-SX Uu-\j-ß-u R˚X-̊ U-́ p  TÙWm-T-̈ V EQ-‹m ’¨R EQ-

‹m Gu\ R˚Xl-©p ÆYÙ-Rm Ju˚\ Ht-TÙ” ˘Nn-L.



TP-Æ-[d-Lm 3.1 CWj-Rj-ßu ˙Y˚X-Ls

CWj-Rm

Bd-≥-_u,

LÙo-Tu-̊ P-VÙd-

˚N” CYt-±u

˙TÙd-œ-Y-Wj’

˙SÙnj-R-˚Pj

ß\u ®˚X-®-flj-

Rp

EPp-˘Yl-T-®˚X

J›e-œ-T-”j-Rp

LØ-‹l-̆ TÙ-⁄h

-L-∞u ˙TÙd-œ-Y-

Wj’

aÙo-̇ UÙu-L˚[

˘NVp-T-”m CPe-L-

fidœd˘LÙi”

˘Np-¤-Rp

˘N¨j-R-≠u TV-]Ù-Lj ˙RÙu-flm

Fh-Pf-Nj-’d-Ls ˘Np-L˚[

A˚P-°u-\]. C˚Y ˘Np-L-̊ [f

 ˘Nu-\-̊ P-Y’ Gq-YÙfl?

æ◊-Æu Nk-̇ R-Lj-̊ Rd LY-≤j-æo-L-[p-XYÙ? E]’ L⁄j’ Gu]? ˘N¨j-R-≠u

TV-]Ù-Lj ˙RÙu-flm G∞V ·fl-L-∞-≠-⁄k’ EP-¤d-œj ˙R˚Y-VÙ] Bt-\p

˘Y∞l-T-”-Y’ ˘Np-L-∞p ˚Yj-RÙ-œm. AR-]Ùp CkR Fh-Pf-Nj’dLs ˘Np-L-

˚[f ˘Nu-\-̊ PV ˙Yi-”m. Cq-̇ Y-̊ X˚Vf ˘Nn-Y’ CWj-R-UÙ-œm. C˚Y-

Vu± CWj-Rm ˙Yfl GkR ˙Y˚X-L-˚[f ˘Nn-°-\’? TP-Æ-[d-Lm (3.1) Et-fl-

˙SÙd-L. CWj-Rj-ßu ˙Y˚X-Ls ˘RÙPo-TÙ] œ±l◊ RVÙ-̈ d-L.
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©[ÙvUÙ 55%

CWj-R-̆ Np-Ls45%

TPm 3.1

CWj-Rj-ßu LÙW-¶-Ls

CWj-Rj-ßu ÿd-°-Vj-’-Yj-˚Rl ◊¨k’ ˘LÙi-ºo-L[p-X-YÙ.  Cq-Y-

[‹ ̇ Y˚X-L-̊ [f ̆ Nn-Ÿm CWj-Rm CZd-Ll-T-”-Y’ EPp-̆ N-Vp-L˚[

™L ̇ UÙN-UÙL TÙßd-œm. Tp-̇ Yfl ̇ Y˚X-L-̊ [f ̆ Nn-Y-Rt-œl ̆ TÙ⁄j-

R-UÙ] A˚Ul◊ CWj-Rj-ßt-œ Ei-”. J⁄ øo-Uj-ß-—-YÙ] CWj-Rj-ßp

©[ÙvUÙ (Plasma) Gu\ øo-Ul Tœ-ß-Ÿm CWjR ˘Np-L-fim APe-°-

Ÿs-[-].

J⁄ ̇ NÙR-̊ ]d œZÙ-́ p CWj-Rm Lh•-VÙ-R-̊ Xj R˚P ̆ Nn-Ÿm EDTA
(Ethylene Diamine Tetra Aceticacid) ˙TÙu\ ˙Yßl-˘TÙ-⁄h-L-˚[f

˙Noj’ £±’ ̇ SWm ̊ Yj-RÙp TPj-ßp (3.1) LÙh-•-́ -⁄l-T-̊ Rl ̇ TÙufl

CWjR ˘NpL-̊ [-Ÿm øo-Ul-T-œ-ß-̊ V-Ÿm ˙Yfl-©-̈ j-’d LÙQ CV-¤m.

TPj˚R Etfl ̇ SÙd° Cd-LÙ-W-¶-L-fid-°-̊ P-̇ V-Ÿs[ ̇ Yfl-TÙ-”-L-̊ [l

©¨j-R-±-L.

©[ÙvUÙ

CWj-Rj-ßp 55% Y⁄-°u-\, C[m Ug-Ns ®\-ÿ-̊ PV øo-U˙U ©[Ùv-UÙ. CWjR

˘Np-Ls ©[Ùv-UÙ-Æp LÙQl-T-”-°u-\-]. ̆ N¨j-R-≠u TV-]Ù-Lj ̇ RÙu-flm œfid-

˙LÙv, A™˙]Ù A™-Xe-Ls, ˘LÙ›l◊ A™--Xe-Ls, °∞-N-WÙp ÿR-≠V G∞V

·fl-Ls ©[ÙvUÙ YØ-VÙL ˘Np-L-̊ [f ˘Nu-\-̊ P-°u-\-]. ∏˙Z RWl-Th-”s[

TP-Æ-[d-Lm (3.2) œ±l-◊-L-∞u ER-Æ-Ÿ-Pu Tœl-TÙn‹ ˘Nn’ ©[Ùv-UÙ-̊ Yl

Tt-±V œ±l◊ RVÙ-̈ d-L.

-Bp-◊-™u

CWjR A›j-

Rj˚R J›e-œ-

T-”j-’-°-\’

   œ˙[Ù-◊-≠u

˙SÙn-jR˚P-LÙl-©tœ

ER-‹m Bu•TÙ•-

Ls Et-Tjß ˘NnV

ER-‹-°-\-’.

˚Tl-¨-˙]Ù-_u

CWj-Rm Lh-•-VÙ-R-

≠p ÿd-°V Te-œ-

Y-°d-°-\-’.

$ ˘LÙ›l◊

$ ∫≤

$ El-◊-Ls

$ Î¨VÙ

$ Î¨d A™-Xm

$ aÙo-˙UÙu-Ls

©[ÙvUÙ

øo ◊W-Re-Ls ©\ ·fl-Ls

(90% --̨  92% Y˚W) (7% ˛ 8% Y˚W) (1% ˛ 2% Y˚W)

TP-Æ-[d-Lm 3.2  ©[Ùv-UÙ-˛-·-fl-Ls

œ±l-◊-Ls

$ ©[Ùv-UÙ-Æu ÿd-°V ·fl-Ls

$ ©[Ùv-UÙ-Æu ˙Y˚X

$ ©[Ùv-UÙ-Æ¤s[ ◊W-Re-Ls
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TPm 3.2

CWj-R-˘Np-Ls

CWjR ˘Np-L-∞u ®Wk-RW v-̊ X˚P ÷i-

˙QÙd-°-´u YÙ´-XÙL Et-fll-TÙod-L-‹m.

Etfl-˙SÙd-°V LÙh-£˚V Ah-P-Y˚Q

´¤s[ (3.1)  TPe-L-fi-Pu  Jl-◊-˚Ul

T”j’L. Gk-̆ RkR CWjR ˘Np-L˚[ EeL-

[Ùp ©¨j-R-±V ÿ•-°-\-’. TPm (3.2) ®Wl-

◊L.

Ah-P-Y˚Q (3.1)  Tœl-TÙn‹ ˘Nn’ Tp-Y˚L

CWjR ̆ Np-L-̊ [d œ±j’ œ±l◊ RVÙ-̈ j’ A±-

Æ-Vp œ±l-̇ Th-•p ̇ Nod-L‹m.

˘R∞-YÙ] Y•-Y-

™p˚X

Cp˚X

®\-™p˚X

Cp˚X

2.5 Xh-Nm ÿRp

3.5 Xh-Nm Y˚W.

Wj-Rm Lh-•-VÙ-Rp

˘R∞-YÙ] Y•-Y-™p˚X

Ei-”, ˙Yfl--ThP Y•-Ym

®\-™p˚X

Cp˚X

5000 ÿRp 10000 Y˚W

˙SÙnj-R˚P LÙl◊

•vd Y•-Ym

Cp˚X

£Yl◊

Õ˙UÙ-œ-̇ [Ù-©u

45 ÿRp 60 Xh-Nm

Y˚W

—YÙN YÙŸd-L-∞u

˙TÙd-œ-Y-Wj’

Y•-Ym

Eh-L⁄

®\m

®\™

Gi-¶d˚L

(J⁄ ™p≠ ≠h-

Po CWj-Rm)

˙Y˚X

˙T˙^Ù-©p ®Îh-̇ WÙ-©p D≥-̇ ]Ù-©p

≠m-̇ TÙ-̊ Nh ˙UÙ˙]Ù-̊ Nh

Ah-P-Y˚Q 3.1   CWjR ˘Np-Ls˛£-\l-©-Vp-◊-Ls

R≤j-

Ru˚U

£Yl◊ CWjR A‘d-Ls ˘Ys˚[ CWjR A‘d-Ls ©˙[h-̆ Xh-”-Ls

(Erythrocytes) (Leucocytes) (Platelets)



34

E -̈́ --Vp ̨  IX

$ 18 ÿRp 60 tœm C˚P˙V YV-’-̊ P-

V-Yo-Ls CWj-R-RÙ-]m ˘Nn-V-XÙm.

$ CWj-R-RÙ-]m Su˘LÙ˚P-VÙ-[-⁄dœ

GkR J⁄ EPp-S-Xl-©-Wf-£-̊ ]-̊ V-Ÿm

Ht-T-”j-’-Y-ßp˚X.

SÙu CWj-R

RÙ]m ˘NnV

ÿ•-ŸUÙ?

B˙WÙd-°-V-UÙ] J⁄ ÿßokR ST-¨u EP-≠-¤s[ CWj-Rj-ßu A[‹ Ik’

≠h-Po ÿRp Ik-R-̊ W-≠h-Po Y˚W-VÙ-œm. ˙SÙn, CWj-Rl-̇ TÙdœ ˙TÙu\ LÙW-

Qe-L-[Ùp CWjRjßu A[‹ T•l-T-•-VÙ-Ld œ˚\-°-\-’. C’ TX £d-Lp-L-fid-

œm LÙW-Q-UÙ-°-\-’. Cj-R-̊ LV „r-®-̊ X-L-∞p E´˚W ®˚X-®-fljR ˙Y˘\Ù-⁄-Y-

¨u CWj-Rm ˙R˚Yl-T-”-°-\-’.

CWj-RRÙ]j-ßu ULj-’-Yj˚R A•l--T-̊ P-VÙd° —Y-̆ WÙh• RVÙ--̈ j’ LÙh-£dœ

˚Yd-L.

CWjR KhP œZp-Ls

CWj-Rm EPp-ÿ-›-Y-’m CWj-Rd-œ-Zp-Ls YØ-VÙL C˚P-Æ-PÙ’ K•d-̆ LÙi-•-

⁄d-°-\’ G] Ee-L-fid-œj-̆ R-̈ -Ÿm. ˚LLs, LÙp-Ls,Li ÿR-≠V EPp-TÙ-Le-

L˚[ Et-fl-̇ SÙd-°-]Ùp CWj-Rd-œ-Zp-L-̊ [j ˘R∞-YÙ-Ld LÙQ CV-¤m, GpXÙ

™≤-́ u Nk-̇ R-Lj-̊ Rd LY-≤j-æo-L-[p-XYÙ?

∏˙Z ˘LÙ”d-Ll-Th-”s[ £fl œ±l-̊ Tl T•d-L-‹m.

"CWj-R-RÙ-]m E´o-RÙ-]m' Gufl ·fl-Y’ GR-]Ùp? LXk-

’-˚W-VÙ-”-L.
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RU≤

Rk-’°

£˚W

TPm 3.3 -CWj-Rd-œ-Zp-Ls

Ah-P-Y˚Q 3.2  -CWj-Rd-œ-Zp-L-∞u R≤j-Ru-̊ U-Ls

CWj-Rd œZp-L-fim J˙W ˙TÙu-fls-[RÙ? SU’ EP-≠¤s[ CWj-Rd-œ-Zp-L-̊ [d œ±j’

·”-Rp A±-Y-Rt-œd ∏˙Z RWl-Th-”s[ TP-Æ-[d-Lj˚R (3.3) Et-fllTÙod-L-‹m.

£˚W (Vein)

$ CWj-Rj˚R C⁄-R-Vj-ßt-œd ˘LÙi-”-̆ Np--°-\-’.

$ L]m œ˚\kR —Yo.

$ YÙp-‹-Ls LÙQl-T-”-°u-\-].

$ œ˚\kR ˙YLj-ß-¤m A›j-Rj-ß-¤-ÿs[

CWj-R-l˙TÙdœYWj-’.

RU≤ (Artery)

$ C⁄R-Vj-ß-≠-⁄k’ CWj-Rj-̊ Rd ˘LÙi-”-̆ Np-°-\-’.

$ R•-Uu ·•V —Yo.

$ YÙp-‹-Ls LÙQl-T-”-Y-ßp-̊ X.

$ AßL ˙YLj-ß-¤m A›j-Rj-ß-¤-ÿs[ CWjRl˙TÙd-œ-

YWj’.

Rk-’-°-Ls (Capillaries)

$ RU-≤-L-̊ [-Ÿm £˚W-L-̊ [-Ÿm C˚Qd-œm

˘Up-≠V œZp-Ls

$ J⁄ Y¨˚N ˘Np-Ls ˘LÙi” E⁄-YÙ] —Yo.

$ —Y-̈ p ™L ÷i-¶V ’˚[-Ls.

$ YÙp-‹-Ls LÙQl-T-”-Y-ßp-̊ X.

$ œ˚\kR ˙YLj-ß-¤m A›j-Rj-ß-¤-ÿs[ CWjRl˙TÙd-œ-Y-Wj’.

-T-P-Æ-[d-Lm 3.3  Tp-Y˚L CWj-Rd-œ-Zp-Ls

Tp-Y˚L CWj-Rd-œ-Zp-L-∞u R≤j-Ru-˚U-L˚[ G›ß Ah-P-Y˚Q (3.2) I

®Wl-◊L.

C⁄R-Vj-ß-≠-⁄k’- ◊\l-T-”m ˘T¨V RU-≤-Ls £fl RU-≤-L-[Ù-L-

‹m £fl RU-≤-Ls Rk-’-°-L-[Ù-L-‹m © -̈°u-\-]. ˘RÙPok’ CkR

Rk-’-°-Ls ˙Nok’ £fl £˚W-L-fim £fl £˚W-Ls ˙Nok’ ˘T¨V

£˚W-L-fim E⁄-YÙ° C⁄-R-Vj-ßp ÿ•-Y-̊ P-°u-\-].

¡s Ru-̊ U-Ÿ-̊ PV

˘Y∞d-L-Y-Nm

R˚N A”d-œ-Ls

YÙp‹

 R≤j-Ru˚U-Ls RU-≤ £˚W Rk-’°

—Yo

YÙp-‹-Ls

CWj-Rl-˙TÙd-œ-Y-Wj’

¡s Ru-̊ U-Ÿ-̊ PV

˘Y∞d-L-Y-Nm

R˚N-A-”d-œ-Ls
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Rk-’-°-Ls
≠ml-œ-Zp

    CWj-Rm

Rk-’°-

≠ml

øo-Um Rk-’-°-L-∞-‡s

¡i-”m ̆ Np-°-\’

˘Np-Ls

˘Np-C-̊ P-̆ Y∞

ß—-øo-Um

œfid-̇ LÙvv, O2
LØ-‹l-˘TÙ-⁄h-Ls, CO2

ß—øo-Um

˘Np

≠ml Rk-’°

TP-Æ-[d-Lm 3.4

ß—øo-Um E⁄-YÙ-R-¤m

Gßo J›d-œm

   RU≤

£˚W

CWj-Rm

ß—øo-Um ̆ Np-C-̊ P-̆ Y-∞dœ

£Yl◊

CWj-R-A‘

CWjR Kh-Pm -̨
A˚PTh-P-’m ß\k-R-’m

U≤-Ru Eh-TP TX E´-¨-L-∞-¤m

CWjR Kh-Pm S˚P-̆ T-fl-Y’ CWj-Rd-

œ-Zp YØ-VÙ-œm. Ceœ CWj-Rm ˙SW-

•-VÙ-Lf ˘Np-L˚[ A˚P-Y-ßp-˚X.

Cj-R-̊ LV CWjR Kh-Pm A˚P-ThP

CWjRKh-P-Ui-P-Xm (Closed
circulation)  G]l-T-”m. B]Ùp LWl-

TÙu Èf-£, £Xkß ÿR-≠V E´-¨-L-

∞p CWj-Rj-ßtœ Jl-TÙ] EPp-øo-

Um (Haemolymph) EPp A˚\-L-∞p

®˚\k’ ®t-T-’-Pu EPp-ß-—d-L-fi-

Pu ˙SW-•-VÙ-Lj ˘RÙPo◊ ˘LÙi”m

LÙQl-T-”-°-\-’. Cj-R-̊ LV CWj-R Kh-

Pm ß\kR CWjR KhP Ui-P-Xm

(Open circulation) G]l-T-”m.

CWj-Rj-ß-≠-⁄k’ ˘Np-≠tœ

U≤-R-̈ p CWj-Rm K-”-Y’ CWj-Rd-œ-Zp-Ls YØ-VÙL Uh-”-̇ U S˚P-̆ T-fl-°-\’.

Aq-YÙ-̆ \-≤p CWj-Rjß-≠-⁄k’ Fh-Pf-Nj-’d-L-fim Bd-≥-_-‡m ©\ ˙R˚Y-

VÙ] ·fl-L-fim ˘Np-L-fid-œd °˚Pl-T’ Gq-YÙfl?

∏˙Z RWl-Th-”s[ TP-Æ-[d-L-ÿm (3.4) RL-Y-̊ X-Ÿm œ±l-◊-L-∞u A•l-T-̊ P-

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

Rk-’-°-Ls YØ-VÙL CWj-Rm K”m-̇ TÙ’ Rk-’° —Y-̈ -¤s[

÷i-’-̊ [-Ls YØ -C-Wj-Rj-ß-¤s[ ©[ÙvUÙ, ˘NpC˚P-

˘Y-∞-́ -‡s L£k’ C\e-œ-°-\-’. ̆ Np-≠-̊ P-̆ Y-∞-́ p E⁄-

YÙ-œm Ck-øo-U˙U ß— øo-Um (Tissue fluid). Cßp £Yl◊

CWjR A‘d-L-fim ◊W-R-Í-Xd-·-fl-L-fim LÙQl-T-”-Y-

ßp˚X. ß— øo-Uj-ßt-œm ˘Np-L-fidœ ™˚P˙V ˘TÙ⁄s

T -̈UÙt-\m S˚P-̆ T-fl-°-\-’. Fh-Pf-Nj-’d-Ls, Bd-≥-_u,

©\-̇ R-̊ Y-VÙ] ·fl-Ls Gu-T˚Y ˘Np-L-fid-œm LÙo-Tu-

˚P-VÙd-̊ N-”, LØ-‹l-̆ TÙ-⁄s-Ls ÿR-≠-V˚Y ̆ Np-≠-≠-⁄k’

˘Y∞l-T-œ-ßd-œm CP UÙt-\m ˘Nn-Vl-T-”-°u-\-].

œ±l-◊-Ls

$ CWj-Rj-ß-≠-⁄k’ Fh-Pf-Nj-’d-L-∞u ˙TÙd-œ-Y-Wj’

$ ˘Np-≠-≠-⁄k’ LØ-‹l˘TÙ⁄h-L-∞u ˙TÙd-œ-Y-Wj-’.

$ ß—øo-Um E⁄-YÙ-œm ÆRm.
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Ui-Ω-Wp (Spleen)
≠ml Ui-P-Xj-ß-¤s[ ™Ll-˘T-¨V Efll◊

Ui-Ω-Wp. C’ Y´t-\-̊ \-́ p C˚Wl-̊ T-́ u

CP’ TÙLj-ßp A˚Uk-’s-[’. ˙SÙV-‘d-L-

˚[-Ÿm ˘NV-Xt\ £Yl◊ CWjR A‘d-L-̊ [-

Ÿm AØl-T˙R CRu ÿd-°V ˙Y˚X. £±V

A[-Æp CWjRj˚R˙N™j’

˚Yl-T-R-]Ùp CR˚] EP

≠u CWjR Ye° Gu-flm

            ·fl-Y-’i-”.

˙TÙd-œ-Y-Wj’ ≠ml YØ-VÙ-L-‹m

˙SÙn-jR˚PLÙl-©-¤m Fh-Pf-Nj-’d-L-∞u ˙TÙd-œ-Y-Wj-ß-¤m CWjR KhP Ui-

P-Xj-̊ Rl-̇ TÙp ÿd-°-Vj-’-Y-ÿ-̊ PV J⁄ Ui-P-X˙U ≠ml Ui-P-Xm. TPj-̊ R-

Ÿm (3.4) Æ[d-Lj-̊ R-Ÿm œ±l-◊-L-∞u A•l-T-̊ P-́ p Tœl-TÙn‹ ˘Nn’ ≠ml

Ui-P-Xj-̊ Rl Tt± œ±l◊ RVÙ-̈ dL.

˘Np-≠-̊ P-̆ Y-∞-L-∞p CWj-Rj-Rk-’-°-Ls Uh-”-™u± J⁄ ÿ˚] Í•V £±V

œZp-L-fim LÙQl-T-”-°u-\-]. C˚Y˙V ≠ml Rk-’-°-Ls. ˘Np-≠-̊ P-̆ Y-∞-́ -≠-

⁄k’ ß—-øo-Uj-ßu AßL Tœ-ß-Ÿm CWjRjRk-’-°-L-∞-‡s ¡i-”m ÷˚Z-°-\-’.

ß—øo-Uj-ßu ¡ß-TÙ-Lm ≠ml Rk-’-°-L˚[ A˚P-°-\’. ≠ml Rk-’-°-L˚[

A˚PkR ß— øo-U˙U ≠ml (Lymph). ß— øo-Uj-̊ Rl ̇ TÙu˙\ ≠m-©-¤m £Yl◊

CWjR A‘d-L-fim ˘T¨V ◊WR ÍXd-·-fl-L-fim LÙQl-T-”-Y-ßp-̊ X.

≠ml Rk-’-°-Ls ˙Nok’ £fl ≠ml œZp-Ls ˙RÙu-fl-

°u-\-]. £fl ≠ml œZp-Ls ̇ Nok’ ̆ T¨V ≠ml œZp-

Ls E⁄-YÙ-°u-\-]. ˘T¨V ≠ml œZp-Ls ˘T⁄g-£-

˚W-´p ß\d-°u-\-]. £±-V-’m ˘T¨-V-’-UÙ] ≠ml

œZp-L-fim ≠ml ˙SÙ”-L-fim (Lymph nodes) ≠m-◊m

Ui-Ω-W-¤m ˙NokR˙R ≠ml Ui-P-Xm. ß— øo-Uj˚R

¡i-”m CWj-Rj-ßp ˙Nol-T-’-Pu £fl-œ-P-≠-≠-⁄k’

˘LÙ›l◊ A™-Xj-̊ R-Ÿm °∞-N-WÙ˚X-Ÿm Eh-L-Y-⁄-Y-

Rt-œm ˙TÙd-œ-Y-Wj-’d-œm ≠ml ER-‹-°-\-’.

≠ml œZp-L-∞u C˚P-́ -̊ P˙V LÙQl-T-”m ≠ml

˙SÙ”-Ls ≠m-˙TÙ-˚Nh Gu\ J⁄ Y˚L ˘Ys˚[

CWjR A‘d-L-∞u J⁄ ÿd-°V Et-Tjß ˚UV-UÙ-œm

CkR ˙SÙ”-Ls YØ-VÙL ≠ml LPk’ ˘Np-

¤m ˙TÙ’ Aßp LÙQl-T-”m ˙SÙV-‘d-L-

[Ù] TÙd-º-¨-VÙ-dL˚[ ˘Ys˚[ CWjR

A‘d-Ls AØd-°u-\-]. Cq-YÙfl EP-≠u

˙SÙnj-R˚P LÙl-◊f ˘NVp-L-∞-¤m ≠ml

Ui-P-Xm Te-œ-Y-°d-°-\-’.

œ±l-◊-Ls

$ ≠ml Rk-’-°-L-fim ≠m-◊m.

$ ≠ml Ui-P-Xj-ßu Tœ-ß-Ls.

$ ≠ml Ui-P-Xj-ßu ˙Y˚X-Ls

≠ml œZp

≠ml-̇ SÙ”

TPm 3.4

≠ml-Ui-P-Xm

Ui-Ω-Wp

UiΩWp
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˘T⁄g-£˚W

-EP-≠u Tp-̇ Yfl Tœ-ß-

L-∞-≠-⁄k’ CWj-Rj-̊ Rd

˘LÙi” Y⁄-°-\-’.

YX’ Hh-̈ -Vm

TpU]¨ RU≤

-CWj-Rj˚R ÷˚W-¬-W-¤d-œd

˘LÙi” ˘Np-°-\-’.

Tp-U-]¨ £˚W

-÷˚W-¬-W-≠-≠-⁄k’ CWj-Rj-

˚Rd ˘LÙi” Y⁄-°-\’

CP’  Hh-̈ -Vm

CP’ ˘Yuh-̈ -°s

YX’ ˘Yuh-̈ -°s

ULÙ-R-U≤

CWj-Rj˚R EP-≠u Tp-̇ Yfl Tœ-ß-

L-fidœd ˘LÙi” ˘Np-°-\’

 -Bd-≥-_-≤u A[‹ œ˚\kR CWj-Rm

 -Bd-≥-_-≤u A[‹ ·•V CWj-Rm

TPÆ[d-Lm 3.6  C⁄-R-Vj-ßu ˘S”d-œ-̆ Yh-”j-̇ RÙt-\m

CWjR Kh-Pj-ßp C⁄R-Vj-ßu Teœ Gu]? C⁄-R-Vj-ßu A˚Ul-◊m Tœ-ß-L-

fim ˘RÙPo-◊-̊ PV ∏˙Z RWl-Th-”s[ Æ[d-Lj-̊ R-Ÿm TPe-L-̊ [-Ÿm (3.5, 3.6)

Tœl-TÙn‹ ˘Nn’ TP-Æ-[d-Lm (3.5) Èojß ˘Nn-L.

C⁄-R-Vm (Heart)

Td-Lj-̇ RÙ” Td-Lm ˙Nok-ß-⁄d-œm CWi” Tm-◊-L-fidœ Jl-TÙ-]’

U≤R C⁄-R-Vm. J⁄ Tm◊ ̇ TÙufl C⁄-R-Vm ̆ RÙPok’ ̆ NVp-T-”-Y-

R-]Ùp CWj-Rm CWj-Rd-œ-Zp YØ-VÙ-Lj ˘RÙPok’ J›-œ-°-\-’. UÙo-

T-̊ \-́ p UÙo-̆ T-¤m-©t-œl ©u-◊-\m CWi” ÷˚W-¬-Wp-L-fi-̊ P-V-

‹m C˚P-́ p CP’ Td-Lj˚R ̇ SÙd° £±’ NÙnk’ C⁄-R-Vm ®˚X-

˘LÙi-”s-[-’. U≤R C⁄-R-Vm ̇ LÙi Y•-Y-ÿ-̊ P-V-’.  J⁄ ST-̈ u

C⁄-R-Vm  AkR ST-̈ u ˚Ll©•´u A[‹ LÙQl-T-”m. C⁄-R-Vj-

˚Rl ˘TÙßk’ LÙQl-T-”m CWh-˚Pl TP-X˙U ˘T¨-LÙo-•-Vm

(Pericardium). Ck-Rl-T-P-Xe-L-fid-°-̊ P˙V ˘T -̈LÙo-•-Vp øo-Um ®˚\k-’s-[-’.

C⁄-R-Vm ’•d-œm ˙TÙ’ TP-Xe-L-fid-°-̊ P˙V Ht-T-”m EWÙn-̊ Yd œ˚\l-T-

Rt-œl ˘T -̈LÙo-•-Vp øo-Um ER-‹-°-\-’.

TPm 3.5

C⁄-R-Vj-ßu C⁄l©Pm
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C⁄-R-Vj-ß-≠-⁄k’ CWj-Rj-˚Rd

˘LÙi” ˘Np-¤m œZp-Ls

   A˚U-Æ-Pm, A[-‹, Y•-Ym

C⁄-R-Vj-ßtœ CWj-Rj-˚Rd

˘LÙi” Y⁄m œZp-Ls
    C⁄-R-Vj-ß-¤s[ A˚\-Ls

TPÆ[d-Lm 3.5  C⁄-R-V-ÿm AR-̇ ]Ù” ˘RÙPo-◊-̊ PV CWj-Rd-œ-Zp-L-fim

C⁄-R-Vj-ßu A˚\-Ls R˚Nf-—-Y-̈ -]Ùp Ju˙\Ù” Jufl ˙Yfl-©-̈ d-Ll-Th-”s-

[-]. ̆ Yuh-̈ -°sL∞u —Yo Hh-̈ -Ve-L-∞u —Y-̊ W-ÆP L]m ·•-V-RÙ-œm. CP’

˘Yuh-̈ °-∞u —Y˙W ™Ld L]m ·•-V-’. CRt-œd LÙW-Qm Gu]?

C⁄-R-Vj-ßu YØ-VÙL K”m CWj--Rj˚R Lh-”l-T-”j-’-Y’ YÙp-‹-L-[Ù-œm. C⁄R-

Vj-ß-¤s[ ÿd°V YÙp-‹-L-∞u TPm (3.7) Tœl-TÙn‹ ˘Nn’ Ah-P-Y-̊ Q˚V

(3.3) Èoj-ß-̆ NnL.

ÍÆ-Rr YÙp‹

D -̈Rr YÙp‹

ULÙ-R-U≤ YÙp‹

Tp-U-]¨ RU≤ YÙp‹

TPm 3.7  C⁄-R-Vj-ß-¤s[ YÙp-‹-Ls
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YÙp‹ A˚U-Æ-Pm ˙Y˚X

$ $ CP’ Hh-̈ -Vj-ß-≠-⁄k’ CP’ ̆ Yuh¨°--fidœ

$ D -̈Rr YÙr‹ CWj-Rm ̆ Np-Y-Rtœ ER-‹-°-\’

$ CP’ ˘Yu-h-̈ -°-∞≠-⁄k’ CP’ Hh-̈ -Vj

ßtœ CWj-Rm Gßo ß˚N-́ p ˘NpY˚Rj-

R˚P˘Nn-°-\’.

$ YX’ Hh-̈ -Vj-ßt-œm $

$ YX’ ˘Yuh-̈ -°-∞t-œm $

C˚P-́ p

$ $

$ TpU]¨RU≤ $ Tp-U-]¨ RU-≤-L-∞-≠-⁄k’ YX’ ˘Yuh

YÙp‹ ¨°-fidœs[ CWj-Rj-ßu Gßo ß˚N

-́ ¤s[ Kh-Pj-̊ Rj R˚P ˘Nn-°-\-’.

$ ULÙRU-≤-́ u ˘RÙPd $ CWj-Rm ULÙRU-≤-́ -‡s ÷˚ZYRtœ

$ Ll Tœ-ß-́ p ER-‹-°-\-’.

$

Ah-P-Y˚Q 3.3  C⁄-R-Vj-ß-¤s[ YÙp-‹-Ls

3. ˘Yuh-¨-°sLs ÿ›-

˚U-VÙL —⁄e-œ-

°u\]. CRrYÙp-‹-

Ls A˚P-°u-\-]. CWj-

Rm ULÙ-R-U-≤, Tp-U-

]¨ RU≤ GuT˚Y

YØ-VÙL ̆ Y∞˙V ̆ Np-

°-\-’.

4. Hh¨Ve-Lfim ˘Yuh-̈ -°s-

L-fim Ju-fl-˙Nok’ Æ¨-Y-

˚P-°u-\-]. J⁄ CR-Vj-’-

•l◊ ÿ›-˚U-V-˚P-°-\-’.

ÿRp Lh-Pm ˘RÙPo-°-\-’.

1. ÷˚W-¬-W -≠-≠-⁄k’m ©\

EPp Tœ-ß-L-∞-⁄k-’m CWj-

Rm Hh-̈ -Vj˚R A˚P-°-\-’.

Hh¨VeL∞p CWjRm

®˚\°\’. Hh-̈ -Ve-Ls ÿ›-

˚U-VÙL Æ¨-Y-˚P-°u-\-].

Hh-̈ -Ve-L-∞-≠-⁄k’ CWj-Rm

CVp-TÙL ˘Yu-h¨-°-fi-L-

fid-œf ˘Np-°-\’. ˘Yuh-̈ -

°s HL-̇ R-Nm ®˚\-°-\-’.

2. Hh-¨-Ve-Ls —⁄e-œ-

°u-\]. Hh-̈ -Ve-L-∞p

Gg-£-Ÿs[ CWj-R-ÿm

˘Yuh¨°s-L-fidœf

˘Np-°-\ -’. ˘Yuh-¨-

°sLs ÿ›-˚U-VÙL

Æ¨-Y-˚P-°u-\-].

TP-Æ-[d-Lm 3.6  CR-V-’-•l-◊-˛-Lh-Pe-Ls

C⁄-R-Vj-ßu J⁄ £\l-©-Vp◊ A’ ˘RÙPok’ J˙W ∫WÙ-Lj ’•j-’d ˘LÙi-•-

⁄d-°-\’ Gu-T-RÙ-œm. C⁄-R-Vj-ßu —⁄e° Æ -̈Rp-L-fid-œj ˘RÙPd-Lm œ±l-

T’m ’•l©u ®Wd˚L J›e-œ-T-”j-’-Y-’m YX’ Hh-̈ -Vj-ßu ˙Ut-T-œ-ß-́ -

¤s[ ˚N˙]Ù-Hh-̈ -Vp-̇ SÙ” (S A Node) Gu\ Tœ-ß-́ -¤s[ £\l◊j R˚N-L-[Ù-

œm. Cl-T-œß ˙Tv-̇ Ud-Lo (Pacemaker) Gu-\-±-Vl-T-”-°-\-’.

CR-Vj-’-•l-©u Lh-Pe-Ls

TP-Æ-[d-Lm (3.6) I Tœl-TÙn‹ ˘Nn’ CR-Vj-’-•l-̊ Td œ±j’ G∞V Æ[d-

Lm RVÙ-̈ j’ A±-Æ-Vp œ±l-̇ Th-•p ˙Nod-L-‹m.
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TP-Æ-[d-Lm 3.7  Tpv A±-V-XÙm

Ee-Ls ˚Lj-Ri-•p SÙ•j-’-•l◊

A‡TYlT”m CPj-̊ Rd Li-P-±-L.

AkR CPj-ßp LÙ°-Rj˚R ˚Yd-L-

‹m. LÙ°-Rj-ßu ÷≤l-T-œ-ß-´u

A˚N˚Y Etfl ˙SÙd-L-‹m.

ÿd-̇ LÙ-Q Y•-Æp LÙ°-Rm ˘Yh•

G”d-L. TPj-ßp Es-[-̊ Rl ˙TÙufl

LÙ°-Rj˚R UPd-L-‹m.

TP-Æ-[d-Lm 3.8  v©d-̇ UÙ-

UÙ-̇ ]Ù-¡h-Po

C⁄-RV A˚\-Ls —⁄e-œ-R˙X £v-̇ PÙp (Systole). Ck-Rd Lh-Pj-ßp CWj-Rm

Hh-̈ -Ve-L-∞-≠-⁄k’ ˘Yuh-̈ -°s-L-fid-œm Ae-°-⁄k’ ˘Y∞-̇ V-Ÿm ˘Np-°-\-’.

˘RÙPok’ Hh-̈ -Ve-L-fi-Pu ˘Yuh-̈ -°s-L-fim Kn‹ ˘Tfl-°u-\]. CkR Kn‹

®˚X˙V PVv-̇ PÙp (Diastole). Ck-Rd Lh-Pj-ßp C⁄-RV A˚\-L-∞p CWj-

Rm ®˚\-°-\-’. J⁄ £v-̇ PÙ-∞-Ÿm PVv-̇ PÙ-∞-Ÿm ˙Nok-R˙R CR-Vj-’-•l◊.

CRtœ —UÙo0.8 Æ]Ù• ˙R˚Yl-T-”m.

Jq-̆ YÙ⁄ ÿ˚\-Ÿm C⁄R-Vm —⁄e-œm ˙TÙ’ —UÙo 70 ™p≠ ≠h-Po CWj-

Rm RU-≤-L-fis Tml ˘Nn-Vl-T-”-°-\-’. CkR AßL  CWj-Rm RU-≤-L-∞p

Ht-T-”j-’m A›j-R˙U £v-˙PÙ-≠d A›j-Rm (Systolic pressure). C’

120mmHg Bœm. C⁄-R-Vm ÿ›-̊ U-VÙL Æ -̈Y-̊ P-Ÿm ˙TÙ’ A˙R A[‹

CWj-Rm C⁄R-Vj-ß-‡s ̆ Np-°-\-’. Ck-®-̊ X-́ p RU-≤-L-∞p Ht-T-”m œ˚\kR

A›j-R˙U PVv-˙PÙ-≠d A›j-Rm (Diastolic pressure). C’ 80 mmHg
Bœm. CkR CWi” A›j-Re-L-̊ [-Ÿm ˙Noj’ J⁄ ST-̈ u  CWjR A›j-Rm

LQd-°-Pl-T-”-°-\-’. v©d-̇ UÙ-UÙ-̇ ]Ù-¡h-Po (Sphygmomanometer) Gu\ L⁄Æ

CWjR A›j-Rm A[d-Ll- T-Vu-T-”-jRlT”°-\-’.

C⁄-R-Vm J⁄ ®™-Pj-ßp NWÙ-N¨ 72 ÿ˚\ Gu\ J›e-°p ’•d-°-\-’. C⁄-R-

Vjßu —⁄e° Æ -̈R-≠u TV-]Ù-Lj ˙RÙu-flm A˚Xf-N-X-]m RU-≤-́ u —Y-

¨p ÿ›-Y-’-UÙL Ht-T-”-j’Y˙R SÙ•j-’-•l◊ (Pulse). SÙ•j-’-•l-©u ®Wdœ CR-

Vj-’-•l-©u ®Wd-°tœ Jl-TÙ-]-RÙ-œm. SUdœ SU’ SÙ•j-’-•l˚T A±-VXÙUÙ?

TPÆ-[d-Lm (3.7) Etfl ̇ SÙd° —V-UÙL SÙ•j-’-•l˚T A±-Y-Rtœ ÿVt£ ̆ NnL.

LÙ°-Rj-ßu A˚N˚Y ˙SÙd° SÙ•j-’-•l-©u Gi-¶d˚L J⁄ ®™-Pj-ßp Gq-

Y-[‹ G]d œ±d-L-‹m. £X ®™-Pe-Ls EPt-T-́ t£ ˘NnR©u ¡i-”m SÙ•j-’-

•l˚Td œ±d-L-‹m. Gu] ˙Yt-fl˚U LÙi-°-»o-Ls? LÙW-Qm Gu]? ˚Lj-

Ri” Ap-X’ ˙Y˘\kR EPp Tœ-ß-́ p SU’ SÙ•j-’-•l◊ A‡TYl-T-”m?

$ ˘St-±-́ u C⁄ Td-Le-Ls

$
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 Bd-≥-_-≤u A[‹ œ˚\kR CWj-Rm

 Bd-≥-_-≤u A[‹ ·•V CWj-Rm

£vP-™d —Zt£

Tp-U-]-̈ -—-Zt£

TP-Æ-[d-Lm 3.8  CWh˚P CWjR —Zt£

÷˚W-¬-Wp

Tp-U-]¨£˚WTp-U-]¨ RU≤

CP’ Hh-̈ -VmYX’ Hh-̈ -Vm

CP’ ̆ Yuh-̈ -°sYX’ ˘Yuh-̈ -°s

EPp-ß-—d-Ls

˘T⁄g-£˚W ULÙ-R-U≤

CWh˚P CWjR —Zt£

Bd-≥_-̊ ]f ˘NpL-fid-œd ˘LÙi” ˘Np-Y’ Gu-T’ CWj-Rj-ßu ÿd-°V

˙Y˚X-L-∞p Ju-\Ù-œm. CWj-Rj-ßtœ Bd-≥-_u °˚Pl-T’ ÷˚W-¬-W-≠-≠-⁄k-

RÙ-œm, Tp-U-]¨ £˚W-Ls YØ C⁄-R-Vj˚R A˚P-Ÿm Bd-≥-_u A[‹ ·•V

CWj-Rm ULÙ-R-U-≤-YØ EP-≠u GpXÙ Tœ-ß-L-fid-œm Æ®-̇ VÙ-Lm ˘Nn-Vl-T-”-

°-\-’. ∏˙Z RWl-Th-”s[ TP-Æ-[d-Lj-̊ R-Ÿm (3.8) RL-Y-̊ X-Ÿm Tœl-TÙn‹ ̆ Nn’

CWjR —Zt£-̊ Vd œ±jR J›-œ-T-Pm Èoj-ß-̆ Nn-L.

J˙W A[‹ CWj-Rm C⁄-R-Vj-ß-u YØ-VÙL C⁄-ÿ˚\ LPk’ ˘Np-°-\’ G] TP-

Æ-[d-Lj-ß-≠-⁄k’ ˘R¨k-R-Rp-X-YÙ. Cq-Y-˚L-VÙ] CWjR—Zt-£˙V CWh˚P

—Zt£ (Double circulation). Tp-U-]¨ —Zt-£-Ÿm (Pulmonary circulation) £v-P-™d

—Zt-£-Ÿm (Systemic circulation) Cßp Eh-T-”-°u-\-].

YX’ ˘Yuh-̈ -°-∞-≠-⁄k’ ˘RÙPe° ÷˚W-¬-W˚X A˚Pk’ CP’ Hh-̈ -Vj-ßp

ÿ•-Y-̊ P-Ÿm CWjR —Zt-£˙V Tp-U-]¨ —Zt-£. B]Ùp CP’ ˘Yuh-̈ -°-∞-≠-

⁄k’ ˘RÙPe° EPp ÿ›-Y-’m K• YX’ Hh-̈ -Vj-ßp ÿ•-Y-̊ P-Ÿm C-WjR

—Zt£ £vP-™d —Zt-£. CWh˚P CWjR —Zt£ CWj-Rj-ß-¤s[ Bd-≥-_-≤u

A[‹ œ˚\k’ ˙TÙLÙ-R-YÙfl ®˚X ®fljR ER-‹-°-\-’.
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œP-≠-¤s[

Rk-’-°-Ls
˘al-TÙh-•d

˙TÙoh-Pp £˚W

˘al-TÙh-•d £˚W˘T⁄g-£˚WC⁄-R-Vm

Lp-ƒ-W-≠-¤s[

Rk-’-°-Ls

Bd-≥-_-≤u
A[‹ ·•V

CWj-Rm

CP’
˘Yuh-̈ -

°s

EP-≠u Tp ˙Yfl-
T-œ-ß-Ls

Bd-≥-_u A[‹
œ˚\kR CWj-Rm

YX’
Hh-̈ -Vm

£v-P-™d —Zt£

C⁄-R-Vm

˘al-TÙh-•d

˙TÙoh-Pp £˚W

Lp-ƒ-Wp

œPp

-TP-m 3.9  ˘al-TÙh-•d ˙TÙoh-Pp Ui-P-Xm

˘alTÙh-•d

£˚W

Rk-’-°-Ls

Rk-’-°-Ls

˙TÙoh-Pp CWjR —Zt£

Efll-◊-L-∞-≠-⁄k’ C⁄-R-Vj-ßtœ CWj-Rj-̊ Rd ̆ LÙi-

”-Y-⁄m œZp-L˙[ £˚W-Ls. B]Ùp £X £˚W-Ls

C⁄-R-Vj˚R A˚P-VÙ-Up Efll-◊-L-∞-≠-⁄k’ ©\

Efll-◊-L-fidœ CWj-Rj˚R G”j-’f-̆ Np-°u\-].  Cj-

R˚LV £˚W-Ls ˙TÙoh-Pp £˚W-Ls G]l-T-”m.

C˚Y J⁄ Efll-©p Rk-’-°-L-[Ù-Lj ˘RÙPe°

˙Y˘\Ù⁄ Efll-©p Rk-’-°-L-[ÙL ÿ•-Y-̊ P-°u-\-].

˙TÙoh-Pp £˚W-Ls Eh-ThP CWjR —Zt-£˙V ̇ TÙoh-

Pp Ui-P-Xm. ˘al-TÙh-•d ˙TÙoh-Pp (Hepatic
portal) Ui-P-Xm CRtœ G”j-’d-LÙh-PÙ-œm.

RWl-Th-”s[ TPj-˚R-Ÿm (3.9) J›œTPj-˚R-Ÿm Et-fl-

˙SÙd°, ̆ al-TÙh-•d ̇ TÙoh-Pp Ui-P-Xj-̊ R-d œ±j’ ÿ•-‹-L-̊ [ E⁄YÙd-L-‹m.
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C⁄-R-Vj-ßu B˙WÙd-°-

Vj-ßt-œm J⁄ ß]UÙ?

Cj-ß-]j-ßu ÿd-°-Vj-’-

Ym Gu]?

FhPd-·-fl-Ls Lp-ƒ-W˚X A˚P-Y’ GRt-LÙL?

Y[o-£˚RUÙt\ Æ˚]-L-∞u ˚UV˙U Lp-ƒ-Wp. ˘N¨j-R-≠u TV-]Ù-Lj ˙RÙu-

flm Fh-Pd·fl-L-fidœ Lp-ƒ-W-≠p ˚Yj’ TX-ÆR UÙt-\e-Ls Ht-T-”-°u-\-].

œfid-̇ LÙ˚N °˚[d-̇ LÙ-_-]ÙL UÙt± ̇ N™l-T-’. ̆ LÙ›l◊ A™-Xe-L-∞-≠-⁄k’

Bt-\˚X ˘Y∞-̇ Vt-fl-Rp, ˘LÙ[vh-WÙ-≠u Et-Tjß ÿR-≠-V˚Y CYt-±p Eh-

T-”-T˚Y. A’-‹-Uu± Lp-ƒ-W-≠-¤s[ R≤l-ThP R˚P-LÙl◊ ˘Np-Ls EQ-‹l-

TÙ-̊ R-́ -≠-⁄k’ CWj-Rj-ßp ÷˚ZV YÙnl-◊s[ ˙SÙV-‘d-L-[Ù] ÷i-‡ -̈́ -

L˚[ AØd-°u-\-].

C⁄-R-Vj-ß-u B˙WÙd-°-Vm E´o-̇ TÙu-\’

C⁄-RV ˙SÙVÙ-∞-L-∞u Gi-¶d˚L SÙs-˙RÙ-flm ·•-Y-⁄-

°u\’. UÙ±V EQ-‹-ÿ-̊ \, EPt-T-́ t-£d œ˚\‹ ÿR-≠-V˚Y

C⁄-R-Vj-ßu SX-̊ ]l TÙßd-œm £X LÙW-¶-L-[Ù-œm.

CWjRKhP Ui-P-Xj-ßu SX-̊ ]l TÙ’-LÙl-T’ ™L ÿd-°-Vj-

’-Ym YÙnk-R-RÙ-œm. ∏˙Z RWl-Th-”s[ Æ[d-Lj˚R œ±l-◊-L-∞u A•l-

T-̊ P-́ p Tœl-TÙn‹ ˘Nn’ C⁄-R-Vj-ßu SX-̊ ]d œ±j’ A±-Æ-Vp

œ±l-̇ Th-•p G›-’-L.

˘LÙ›l◊ APe-°V EQ˚Y Aß-L-UÙL Ei-T-RÙp RU-≤-L-∞u —Yo-L-

∞p ˘LÙ›l◊ T•-Vd LÙW-Q-UÙ-°-\-’. CkR ®˚Xdœ Aß-̇ WÙv-°-«-̇ WÙ-

£v  (Atherosclerosis) Gu-To. Aß-̇ WÙv-°-«-̇ WÙ-N-£u TV-]ÙL RU-≤-́ u

Es-[-[‹ œ˚\-°-\-’. Uh-”-™u± CWj-Rd-œ-Z≠u —Yo ¡s-Ru-̊ U˚V

CZk’ L•-]-ÿ-̊ P-V-RÙL UÙfl-°-\-’. ¡s-Ru˚U CZkR CWj-Rd-œ-Z-≠-‡s

CWj-Rm Tml ˘Nn-Vl-T-”m ˙TÙ’ ARu CWjR A›j-Rm ·”-°-\-’.

C’ £fl-R-U-≤-Ls E˚Pk’ ˙TÙLd LÙW-Q-UÙ-L-XÙm. Cq-YÙfl CWj-Rd-œ-

Zp-Ls E˚P-Y’ Eh-◊\ CWj-Rl-˙TÙd-°t-œd LÙW-Q-UÙ-°-\-’. A’ ˙TÙufl

˘LÙ›l◊ T•k’ CWj-Rd-œ-Z-≠u Eh-—-Y˚W ˘NÙW-̆ NÙ-Wl-TÙ]-RÙL UÙt-fl-°-\-’.

Ceœ ©˙[h-̆ Xh-”-L-fim £Yl◊ CWjR A‘d-L-fim Tt-±l-©-•j’ CWj-Rd-

Lh-•-Ls (thrombus) E⁄-YÙ-L-XÙm. Ck-®-̊ X˙V j˙WÙm-̇ TÙ-

£v (Thrombosis). C⁄-R-Vj-ßtœ CWj-Rj-˚Rd ˘LÙ”d-œm

˘LÙ˙WÙ-]¨ RU-≤-L-∞p CWj-Rd-Lh-•-Ls E⁄-YÙ-Y’ UÙW-̊ Pl-

©t-œd LÙW-Q-UÙ-L-XÙm.

N -̈VÙ] EQ-‹-ÿ-̊ \-Ÿm J›e-LÙ] EPt-T-́ t-£-Ÿm CWj-Rj-

ß-¤s[ ˘LÙ›l-©u A[˚Yd œ˚\j’ ®˚X®flj-’-Y-ßp

ÿd-°V Teœ Y°d-°-\-’. CRu YÙ -́XÙL CWjR KhP Ui-

P-Xj-ß-‡-̊ P-V-‹m C⁄-R-Vj-ß-‡-̊ P-V-‹m SX-̊ ]l TÙ’-LÙdL

ÿ•-Ÿm.

G]’ BŸ-̊ [-Ÿm

EPp-S-Xj-˚R-Ÿm

œ˚\d-LÙ˙R
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•Wd-∏”

˚NXm ̆ YNp

TPm 3.10  ˚NXm

C⁄-R-Vm UÙt± ˚Yj-Rp

C⁄-R-Vj-ßu ˘NVp BTj-RÙ] ®˚X˚V

A˚PkR J⁄-Y-¨u E´-˚Wd LÙl-TÙt\

AY-⁄-˚PV C⁄-R -Vj-ßt-œl Tß-XÙL

˙Y˘\Ù⁄-Y-̈ u C⁄-R-Vj˚R UÙt± ˚Yd-L-

XÙm. 1967 •Nm-To 3˛Cp °±v-•-Vu ˘To-

QÙ” Gu\ U⁄j-’-Yo ÿRu ÿR-XÙL C⁄-

R -Vm UÙt± ˚Yj-Rp

Afl-˚Y-£-°f˚N SPj-ß-

]Ùo. Tp-Y-̊ Ld LÙW-Qe-L-

[Ùp Í˚[ C\l◊ Ht-ThP

STo-L-∞p C⁄k’ UÙt±

˚Yl-T-Rt-LÙ] C⁄-R-Vm

G”d-Ll-T-”-°-\-’.

œ±l-◊-Ls

$ Aß˙WÙv-°-«-˙WÙ-N-£u LÙW-Qe-L-fim

©u Æ˚[-‹-L-fim.

$ EPt-T-́ t-£-Ÿm C⁄-RV SXlTÙ’-LÙl-◊m.

"YÙrd˚L ÿ˚\-Ÿm C-⁄-RV SX-‡m' Gu\

R˚Xl-̊ Tl Tt± ·”-Rp RL-Yp-Ls ˙NL-̈ j’

L⁄j-R--Weœ Ht-TÙ” ˘Nn-L.

˙TÙd-œ-Y-Wj’ RÙY-We-L-∞p

ÆXe-œ-L-̊ [l ̇ TÙufl RÙY-We-L-∞-¤m ̆ TÙ⁄h-

L-∞u ˙TÙd-œ-Y-Wj’ S˚P-̆ T-fl-°-\-’. RÙY-We-L-

∞p ̇ TÙd-œ-Y-Wj-’dœ ER-‹m ̆ Np-L-̊ [l Tt±

T•j-ß-⁄d-°-»o-Ls. RÙY-Wd-L-Pj-’m ß—d-L-̊ [-Ÿm

AYt-±u ˙Y˚X-˚V-Ÿm œ±jR Ah-P-Y-

˚Q˚V ®WlT-‹m.

    LPj-’m ß— ˙Y˚X

˚NXm

AhP-Y˚Q 3.4  RÙY-We-L-∞u LPj-’m ß—-‹m ˙Y˚X-Ÿm

˚NXm YØ ˙TÙd-œ-Y-Wj’

RÙY-We-L-∞p LPj-’m ß—d-Ls ˙Yo ÿRp C˚X-Ls Y˚W

Ju-˙\Ù-˘PÙufl ©u-≤l ©˚Qk’ TW-Æd-°-Pd-°u-\-].

˙Yo-Ls Ui-¶-≠-⁄k’ C›j-̆ R-”d-œm ø⁄m RÙ’ El-

◊d-L-fim LPj-’m ß—-YÙ] ̊ NXj-ßu YØ-VÙL C˚X-L˚[

A˚P-°-\’ G] Ee-L-fid-œj ˘R -̈Ÿ-Up-XYÙ?

˚NXj-ß¤s[ ˘Uu-̊ U-VÙ] ˘Np-L-[Ù] •Wd-∏-”-Ls YØ-

VÙ-L-‹m ˘YNp-Ls YØ-VÙ-L-‹m ø¨u ˙TÙd-œ-Y-Wj’ S˚P

-˘T-fl-°-\-’. ˘YNp-Ls •Wd-∏-”-L˚[ ÆPl T⁄-Uu ·•-

V˚Y. ˘YNp-Ls Ju-±u ˙Up Ju-\ÙL J›e-œ-T-”j-Rl-

Th-”s-[-]. CYt-±u C˚P-´-¤s[ ˘Np-—-Yo AØk’

˙TÙ]-ß-]Ùp øi-P -̊ Tl-◊-Ls ˙TÙufl LÙQl-T-”-°u-\-].

°±v-•-Vu

˘To-QÙ”
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A©´u Nk-˙R-Lj˚R LY-≤j-æo-

L[p-XYÙ?

˚NXm œZp-Ls YØ NÙRÙ-W-Q-UÙL

™L AßL EV-Wj-ßp øo ˘Nu-\-̊ P-

Y’ Gq-YÙfl?

TX Æ˚]-L-∞u J⁄e-°-˚QkR

˘NVp-TÙ-”-L-∞u YÙ -́XÙL øo —X-T-

UÙL C˚X-L-fid-œm ©\ EVokR Tœ-

ß-L-fid-œm ˘Nu-\-˚P-°u-\-’. -Ck-R

®Lr‹-Ls G˚Y G] SÙm T¨-˙NÙ-

R˚] ˘Nn’ TÙod-L-XÙm. øWÙ-Æl-

˙TÙdœ (transpiration), ˙Yo A›-j-

Rm (root pressure), ©˚Q‹ TXm

(cohesion),  Jh-”m TXm (adhesion)

Gu-T˚Y CYt-fls ÿd-°-V-UÙ-]-̊ Y.

G∞V T¨-˙NÙ-R˚] ÍXm øWÙÆl-

˙TÙd˚L SÙm A±k’ ˘LÙs[ ÿ•-

Ÿm. Nh-•-´p Y[-⁄m C˚X-˙VÙ”

·•-V-’m C˚X-Ls ALt-±-V-’-UÙ]

CWi” ˘N•-L-˚[l TPj-ßp (3.11)

LÙh-•-́ -⁄l-T’ ̇ TÙufl J∞ LPj-Rd-

·-•V ©[Ùv-•d LYo-L-∞-]Ùp ˘TÙß-V-‹m.

£±’ ˙SWj-ßt-œl-©u CWi” LYo-L-̊ [-Ÿm T -̇̈ NÙ-ßdL.

Gu] ˙Yfl-TÙh-̊ P Ee-L-[Ùp Li-P-±V ÿ•k-R’?

$ C˚XL-̊ [-Ÿ-̊ PV ̆ N•-́ u LY-̈ ‡s LÙQl-T-”m øoj-

’-∞-Ls Ge-°-⁄k’ Yk-R]?

-C-̊ XL-fi-̊ PV ˘N•-̊ Vl ˘TÙßk-’s[ LY-̈ p Uh-”˙U øo

LÙ-Ql-T-”-°-\-’. CkR øo C˚X-L-∞-≠-⁄k’ ˘Y∞-Yk-R’ G]

A‡-UÙ-≤d-L-XÙm. C˚X-L-∞-≠-⁄k’ BÆ-VÙ-Rp YØ øo

˘Y∞-̇ Vt-\l-T-”-°-\-’. Cf-̆ N-V˙X øWÙ-Æl-̇ TÙdœ G]l-T-”m.

˙Yo C›j-˘R-”d-œm øo C˚X-L˚[ A˚P-Vf ˘Nn-Y-ßp

øWÙ-Æ-̇ TÙdœ Y°d-œm Teœ Gu]? TP-Æ-[d-Lj-̊ R-Ÿm (3.9)

Æ[d-Lj-̊ R-Ÿm Tœl-TÙn‹ ˘Nn’ ˙Y -̈≠-⁄k’ C˚X-L-fidœ øo ˘Nu-\-̊ P-

Y’ Gq-YÙfl G] A±-Æ-Vp œ±l-̇ Th-•p G›-’-L.

TPm 3.11

˚NXj-ßu YØ  CkR

UWj-ßu Ef£ Y˚W øo

Gq-YÙfl ˘Nu-\-

˚P-°-\’?



47

E -̈́ --Vp  ˛ IX

Nq-Ó” TW-Yp YØ øo

˘Np-L-fidœ
TP-Æ-[d-Lm 3.9

RÙY-We-L-∞p ø¨u J›dœ

˙Yoj-Á-Æ-Ls

-˙Y -̈¤s[ ̆ Np-Ls

˚NXm

œZp

     C˚Xj-’˚[

øWÙ-Æl-̇ TÙdœ YØ

øo ˘Y∞l-T-œ-ßdœ
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Ui-¶-¤s[ ø¨u A[‹

Nq-Ó-”-T-W-Yp YØ øo C˚X-L-

∞-¤s[ ˘Np-L-fidœ

øo ÍXd-·-fl-Ls

˚NXm œZp

˚NXm

œZp

øWÙ-Æl-̇ TÙd-°u YÙ -́XÙL C˚X-L-∞-¤s[ ̆ Np-≠-̊ P-̆ Y-∞-L-∞-≠-⁄k’ C˚Xj-

’˚[ YØ-VÙL øo CZd-Ll-T-”-°-\-’. C’ C˚X-L-∞-¤s[ ˘Np-L-∞p A›j-Rj-

˚Rd œ˚\d-°-\-’. CkR A›jR ̇ Yfl-TÙh˚P N -̆̈ Nn-Y-Rt-LÙL Aj-R-̊ LV ̆ Np-

L-fidœ A”j-’s[ ̆ Np-L-∞-≠-⁄k’ Nq-Ó” TW-Yp YØ øo Yk-R-̊ P-°-\-’. Cq-

YÙfl øWÙ-Æl-̇ TÙd-°u YÙ -́XÙ-Lj ˙RÙu-flm C›-Æ˚N (Transpiration pull) ™L

EV-Wj-ßtœ øo ˘Nu-\-̊ PV ER-‹-°-\-’. C’ Ap-XÙ-Up øo ÍXd-·-fl-L-fidœ

Ju-̇ \Ù-̆ PÙu-flm A˚Y ˘Np-¤m œZp-L-∞u —Y-⁄-P-‡m Tt-±l-©-•j’ ®t-T-

Rt-LÙ] ß\u Ei-”. Cf-̆ N-Vp ÿ˚\˙V ©˚Q‹ TXm Gu-flm Jh-”m TXm

Gu-flm A±-Vl-T-”-°u-\-]. Cj-’-Pu øo Eh-L-Y-Wl-T-”-Y-Ru YØ ˙Y¨u ˘Np-L-

∞p E⁄-YÙ-œm ˙YoA›j-R-ÿm øo —X-T-UÙL EVo-Y-Rtœ ER-‹-°u-\-].
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◊˙[Ù-Vm (Phloem)

◊˙[Ù-Vj-ßu ÿd°V Tœ-ß-VÙ-°V ∫q-œ-Zp (Sieve
tube) -Ls YØ —d-̇ WÙv Y•-Æp EQ-‹l ˙TÙdœY-

Wj’ S˚P-̆ T-fl-°-\-’.- ˚N-Xm ˘YNp-Ls ˙TÙufl ∫q

œZp-L-fim Ju-±u ̇ Up Ju-\ÙL A”d-Ll-Th-”s[

œZp-Ls ̇ TÙufl LÙQl-T-”-°u-\-]. B]Ùp ̊ NXm

˘YNp-L-∞-≠-⁄k’ ˙Yfl-Th” C˚Y-´u œfld˙L

Es[ —Y-̈ p ÷i-’-̊ [-Ls LÙQl-T-”-°u-\-]. Ck-

Rj ’˚[Ls YØ ∫q-œ-Zp-L-∞-¤s[ ˚Nh˙PÙ

©[ÙNm Ju-̇ \Ù” Ju-fl ̆ RÙPo◊ ̆ LÙi-•-⁄l-T-RÙp

EQ‹ ÍXd-·-fl-L-fidœ ∫q œZp-Ls YØ Ng-N-

¨dL CV-¤-°-\-’. ∫q œZp-L-̇ [Ù” ˙Nok’ NL ˘Np-

Ls (Companion cells) LÙQl-T-”-°u-\-]. C˚Y-Ÿm

∫q-œ-Zp-Ls YØ-Ÿs[ EQ-‹l ˙TÙd-œ-Y-Wj-ßtœ

ER-‹-°u-\-].

$ U≤R EP-≠p Tp-̇ Yfl Fh-Pf-Nj-’d-L-∞u ̇ TÙd-œ-Y-Wj-ßp CWj-Rm Y°d-

œm Te-°˚] Tœl-TÙn‹ ˘Nn’ NUol-©d-°-\Ùo-Ls.

$ Tp-Y˚L Fh-Pf-Nj-’d-L-∞u ˙TÙd-œ-Y-Wj-ßtœ CWj-Rj-ßu A˚Ul◊ Gq-

YÙfl ˘TÙ⁄j-R-UÙL Es-[’ Gufl Tœl-TÙn‹ ˘Nn’ Æ[d-œ-°-\Ùo-Ls.

$ CWjR RÙ]j-ßu ULj-’-Ym, ÿd-°-Vj-’-Ym Gu-T-]-Yt˚\ ©¨j-R-̈ k’ CWj-

R-RÙ-]j-ßtœ A‡-·-X-UÙ] U]-®˚X E⁄-YÙ-°-\-’. ©\˚W CWj-R-RÙ-]m

˘Nn-Vj-Ái-”m ÆØl-◊-Qo-‹f ˘NVp-TÙ-”-L-∞p D”-T-”-°u-\-]o.

$ U≤-R-≤u CWjRKhP Ui-P-Xj-ßu A˚Ul-̊ T-Ÿm ˙Y˚X-̊ V-Ÿm ©¨j-

R-±k’ ̆ TÙ⁄h-L-∞u ̇ TÙd-œ-Y-Wj-ßp CkR Ui-P-Xj-ßu ÿd-°-Vj-’-Yj˚R

Æ[dœ-°-\Ùo-Ls.

$ C⁄-R-Vm, RU-≤-Ls, £˚W-Ls, Rk-’-°-Ls Gu-T-]-Yt-±u A˚Ul˚T ÆY-

¨d-°-\Ùo-Ls.

$ ˘TÙ⁄h-L-∞u ˙TÙd-œ-Y-Wj-ßp ≠ml Ui-P-Xj-ßu ÿd-°-Vj-’-Yj-˚Rl

©¨j-R-±k’ Æ[d-œ-°-\Ùo-Ls.

∫q œZp

NL ̆ Np

TPm 3.12

◊˙[Ù-Vm
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$ C⁄-RV SXj-ßu ÿd-°-Vj-’-Yj-̊ Rl ©¨j-R-±k’ YÙrd-̊ Ll TZd-L-Y-Zd-

Le-L-∞p EPp-S-X-‡dœ ELkR UÙt-\m ̆ Nn-R-≠u ̇ R˚Y-̊ V-Ÿm ÿd°Vj-

’-Yj-̊ R-Ÿm Tœl-TÙn‹ ˘Nn’ NUo-l©d-°-\Ùo-Ls.

$ RÙY-We-L-∞p ˘TÙ⁄h-L-∞u ˙TÙd-œ-Y-Wj-ßp ˚NXm, ◊˙[Ù-Vm Gu-T˚Y

Y°d-œm Te-°˚] ©¨j-R-±k’ Æ[d-œ-°-\Ùo-Ls.

$ RÙY-We-L-∞p ˘TÙ⁄h-L-∞u ˙TÙd-œ-Y-Wj-ßtœ ER-‹m CVt˚L ˘NVp-L-

˚[l Tœl-TÙn‹ ˘Nn’ NUol-©d-°-\Ùo-Ls.

1. ∏˙Z RWl-Th-”s[ ·t-fl-L-∞p £Yl◊ CWjR A‘d-L-∞u £\l-©-Vp-◊-

L-∞p Eh-T-PÙ-R’ G’?

A) •vd Y•-Ym

B) £Yl◊ ®\m

C) ˙Yfl-ThP Y•-Æ-¤s[ Eh-L⁄

D) Õ˙UÙ-œ-̇ [Ù-©u LÙQl-T-”-°-\-’.

2. ÷˚W-¬Wp, C⁄-R-Vm, EPp-T-œ-ß-Ls Gu-T-]-Yt-fl-Pu ˘RÙPo-◊-̊ PV TP-

Æ-[d-Lj˚R Et-fll-TÙod-L-‹m.

TPÆ-[d-Lj˚R Y˚Wk’ ÷˚W-¬-W-̊ X-Ÿm EPp Tœ-ß-L-̊ [-Ÿm C⁄-R-Vj-

’-Pu ˙LÙ”-Ls TVu-T-”jß C˚Qd-L-‹m. CWj-Rm Ng-N-̈ d-œm TÙ˚R-

˚V-Ÿm LÙi©dL ˙Yi-”m.

÷˚W-¬-Wp

C⁄-R-Vm

EPp Tœ-ß-Ls

YX’

Hh-̈ -Vm

CP’

Hh-̈ -Vm

YX’

˘Yuh-̈ -°s

CP’

˘Yuh-̈ -°s
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A
B

3. RÙY-Wjßu YØVÙ-L Es[ ø -̈‡-̊ P-V-‹m RÙ’ El-◊d-L-fi-̊ P-V-‹m ̇ TÙd-

œ-Y-Wj-̊ Rd LÙh-”m TPj˚R Et-fl-̇ SÙd-L.

a. A, B Gu-T˚Y œ±l-©-”m LPj-’m ß—d-Ls G˚Y?

b. ˙Yo C›j-̆ R-”d-œm øo C˚X-L-̊ [f ˘Nu-\-̊ PV ER-‹m ˘NVp-

Ls G˚Y?

c. £X RÙY-We-L-∞p øWÙ-Æl-̇ TÙd-°u ®Wdœ ™Ld-·-”-R-XÙ-œm. C’

Al-T-œ-ß-́ u ø¨u A[˚Y TÙßd-œUÙ? GR]Ùp?

1. Tp-Y˚L ®\e-L-̊ [-Ÿ˚PV Ëp, ˘Ro-̇ UÙ-̇ LÙs ÿR-≠-V˚Y TVu-T-”jß

CWh˚P CWjR —Zt-£-´u UÙß¨ RVÙ-¨d-L-‹m. CWjR Kh-Pj-ßu

ß˚N˚Vd LÙhP ˙Yi-”m. (Bd-≥-_-≤u A[‹ ·•V CWj-R-ÿ-̊ PV

Tœ-ß-̨ -£-Yl◊ ®\m, Bd-≥-_u A[‹ œ˚\kR Tœß øX ®\m)

2. C⁄-RV SXl-TÙ-’-LÙl-◊-Pu ˘RÙPo-◊-̊ PV RL-Yp-Ls APe-°V A±-Æ-Vp

Tßl◊ RVÙ-̈ d-L.



°Qt-̊ \f —j-Rm ˘NnV C\e-°V
Íufl C˚[-Oo-L-∞u ®˚X LY-̊ Xd-°-Pm

ß⁄-Y-]kR◊Wm: °Qt-̊ \f —j-Rm ˘NnV
C\e-°V Íufl C˚[-Oo-Ls BTj-RÙ]

®˚X-́ p U⁄j-’-Yd-Lp-Ì¨ U⁄j-’-Y-U-

˚]-́ p ˙Nod-Ll-Th-P-]o. °Qt-±p ÿR-

Tj-ß-̈ d˚L ˘Nn-ß˚V LY-≤j-æo-L-[p-XYÙ! °Qt-±p C\e-°V C˚[-Oo-L-fid-

œf —YÙ-£dL £WUm Ht-Th-P’ GR-]Ùp? E -̈́ u ®˚X-̇ Tt-±tœj ˙R˚Y-VÙ]

LÙW-¶-L-[p-XYÙ YÙŸ, øo, EQ‹ ÿR-≠-V-̊ Y, EQ-‹m ø⁄-™u± £X SÙh-Ls

Y˚W Sm-UÙp E´oYÙZ ÿ•-Ÿm. B]Ùp YÙŸ Cp-XÙ-U˙XÙ?

EQ-Æu YÙ -́XÙ-Ld °˚Pd-œm EQ-‹d ·fl-Ls CWj-Rj-ßu YØ ˘Np-L˚[

A˚P-Y-R-]Ùp Uh-”m Bt-\p °˚Pl-T-ßp-̊ X. EQ-‹d-·-fl-L-∞-≠-⁄k’ Bt-

\˚X ˘Y∞-̇ Vt-fl-Y-Rtœ Bd-≥_u ˙R˚Yl-T-”-°-\-’. Y∞-Ui-P-Xj-ß-¤s[

Bd-≥-_˚] EPp ˘Tfl-Y-Rtœ ER-‹-Y’ —YÙ-N-Ui-P-Xm G] øe-Ls T•j-ß-

⁄d-°-»o-L-[p-XYÙ?

U≤-R-≤u —YÙ-N-Ui-P-Xj-ßu Tœ-ß-L-̊ [l Th-•-V-≠-”L.

$

$

$

≠p C\e-°V WÙÀq Gu\ C˚[-Ou —V-®-

˚]˚Y CZk-R-˚Rd Li” AY-˚Wd LÙl-

TÙt\ AY-W’ CWi” Si-To-Ls C\e-°-]o.

—YÙ-£dL £W-Um A˚PkR ÍY-̊ W-Ÿm
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Íd-œj-’˚[ Íd-œj-’˚[ Íd-œj-’˚[ Íd-œj-’˚[ Íd-œj-’˚[ (Nostril)

—YÙ-NYÙŸd-Ls EP≠u Es-˙[-Ÿm,

˘Y∞-̇ V-Ÿm ˘Np¤m Tœß.

Íf—d°˚[dœZpÍf—d°˚[dœZpÍf—d°˚[dœZpÍf—d°˚[dœZpÍf—d°˚[dœZp (Bronchus)

C⁄ ÷˚W-¬-W-¤d-œm ˘Np-°u\ Íf-—d-

œ-Z-≠u °˚[-Ls. CYt-±-¤m œ⁄j-̆ R-

¤m◊ Y˚[-Ve-Ls LÙQl-T-”-°u-\-].

Íf—d-œØÍf—d-œØÍf—d-œØÍf—d-œØÍf—d-œØ (Nasal cavity)

Íd-œj-’-̊ [-̊ V-Ÿm ˘RÙi-̊ P-̊ V-Ÿm

C˚Qd-œm TÙ˚R. CRu-—-Y-̈ p Y›-Y-

›l-TÙ] øoU-ÿm ˙WÙUe-L-fim LÙQl-

T-”-°u-\-].

LÙt-fl-÷i-A˚\LÙt-fl-÷i-A˚\LÙt-fl-÷i-A˚\LÙt-fl-÷i-A˚\LÙt-fl-÷i-A˚\ (Alveolus)

Íf-—d-°-̊ [f £fl-œ-Zp-L-∞u ÷≤l-T-œ-

ß-´p LÙQl-T-”m ¡s-Ru-˚U-Ÿ-˚PV

˘Up-≠V TPX A˚\-Ls. YÙŸ A˚\-

L-̊ [l ̆ TÙßk’ -H-WÙ-[-UÙ] CWj-Rj Rk-

’-°-Ls LÙQl-T-”-°u-\-]. Ceœ ̊ Yj’

YÙŸ T -̈UÙt-\m S˚P-̆ T-fl-°-\-’.

Íf—dœZpÍf—dœZpÍf—dœZpÍf—dœZpÍf—dœZp (Trachea)

'C' Y•-Æ-¤s[ œ⁄j-̆ R-¤m◊ Y˚[-

Ve-L-[Ùp Efl-ßl-T-”j-Rl-ThP øiP

œZp, Íf-—d-œ-Zp Gl-̇ TÙ-’m ß-\k-ß-

⁄dL CkR Y˚[-Ve-Ls ER-‹-°u-\-].

ER-W-Æ-RÙ-]mER-W-Æ-RÙ-]mER-W-Æ-RÙ-]mER-W-Æ-RÙ-]mER-W-Æ-RÙ-]m
(Diaphragm)

Y´t-\˚\-˚VŸm

UÙo -T˚\ -˚V -Ÿm

˙Yfl-T-”j-’m R˚N-

-́XÙ] —Yo.

TP-Æ-[d-Lm 4.1

—YÙ-N-Ui-P-Xj-ßu Tœ-ß-Ls

lWÙlWÙlWÙlWÙlWÙ (Pleura)
÷ ˚ W - ¬ - W - ˚ X l

˘TÙßk-’s[ CWh-

˚Pl TP-Xm. CkR

TP-Xe-L-fid-°-˚P-

˙V-Ÿs[ lWÙ-

ß-W-Ym ÷˚W-¬-W-¤d-

œm UÙo-T-̊ \f —Y-

⁄dœm  C˚P-´-

¤s[ EWÙn˚Yd

œ˚\d-°-\’.

Ídœj’˚[ ÿRp LÙtfl÷iA˚\ Y˚W YÙŸ LPk’ ˘Np-¤m TÙ˚R˙V —YÙ-

Nl-TÙ-̊ R. ∏˙Z RWl-Th-”s[ TP-Æ-[d-Lm(4.1) I œ±l-◊-L-∞u A•l-T-̊ P´p

Tœl-TÙn‹ ˘Nn’ —YÙNUi-P-Xj-ßu Tœ-ß-L-̊ [-Ÿm AYt-±u R≤j-Ru-̊ U-L-

˚[-Ÿm œ±j’ œ±l◊ RVÙ-̈ d-L.

Íf—d-°˚[£fl-œ-ZpÍf—d-°˚[£fl-œ-ZpÍf—d-°˚[£fl-œ-ZpÍf—d-°˚[£fl-œ-ZpÍf—d-°˚[£fl-œ-Zp (Bronchiole)
Íf-—d°˚[d-œ-Z-≠u ÷≤d-°-˚[-Ls.

LÙtfl÷iA-˚\-L-∞p ß\d-œm CkR

˘Up-≠V œZp-L-∞p œ⁄j-˘R-¤m◊

Y˚[-Ve-Ls LÙQl-T-”-Y-ßp-̊ X.
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÷˚W-¬-Wp-L-∞p YÙŸ ®˚\-YR

-]ÙXÙ ÆXÙG¤m-◊-Ls EV-⁄-°u-\]?

ApX’ ÆXÙG¤m-◊-Ls EV-⁄m ˙TÙ’

÷˚W-¬-Wp-L∞p YÙŸ- ®-̊ \-°-\RÙ?

TX-UÙL Íf˚N C›j-’l TÙod

-L-‹m. ÆXÙG¤m-◊-Ls  EV-W-‹m

RÙZ-‹m ˘Nn-Y-ßp-̊ XVÙ?

Std - IX C

Es-Íf— ˘Y∞-Íf—

œ±l-◊-Ls

$ —YÙ-Nl-TÙ˚R YØ-Ÿs[ Y∞-Ui-PX YÙŸ Ng-N-̈ d-œm TÙ˚R.

$ —YÙNlTÙ˚R-́ -¤s[ œ⁄j-̆ R-¤m◊ Y˚[-Ve-L-∞u ÿd-°-Vj-’-Ym.

$ LÙtfl÷iA˚\-L-∞u R≤j-Ru-̊ U-Ls.

YÙŸ-Ui-PX YÙŸ ÷˚W-¬W-≠-‡s

WÙ_ -̃Æu Nk-̇ R-Lj-ßtœ Æ˚P A∞d-L-XÙUÙ?

Íf— Æ”-Rp A˚N-‹-L-∞u A•l-T-̊ P- UÙo-T˚\´u —⁄e° Æ¨R-XÙ-œm. C’

J›e-LÙL ¡i-”m ¡i-”m S˚P-̆ T-fl-°-\-’. UÙo-T˚\ Æ -̈Y-̊ P-Ÿm ˙TÙ’ Es-

Íf-—m —⁄e-œm˙TÙ’ ̆ Y∞-Íf-—m S˚P-̆ T-fl-°u-\-]. UÙo-T˚\ J›e-LÙ-Lf —⁄e-

L-‹m Æ -̈V-‹m ̆ Nn-Y’ Gq-YÙfl G]l TÙol-̇ TÙm. UÙo-T-̊ \-̊ V-Ÿm Y´t-\˚\-

˚V-Ÿm ˙Yfl-©-̈ d-œm Æp-Y-•-Yj-ß-¤s[ ER-W-Æ-RÙ-]m Gu\ R˚N A”d-°-‡-

˚P-V-‹m Cu-Po-̇ LÙvh-Pv R˚N-Ls Gu-\-±-Vl-T-”m ÆXÙ G-¤m-◊-L-fid-°-̊ P-

˙V-Ÿs[ R≤l-Th-P-Y-̊ Lj R˚N-L-fi-̊ P-V-‹m J⁄e-°-̊ QkR ̆ NVp-TÙ˙P UÙo-

T-̊ \-́ u T⁄-Uu ·P-‹m œ˚\-V-‹m LÙW-Q-UÙ-°-\-’. Æ[d-Lj-̊ R-Ÿm TP-Æ-[d-

Lj-̊ R-Ÿm (4.2) Tœl-TÙn‹ ˘Nn’ RWl-Th-”s[ Ah-P-Y-̊ Q-̊ V(4.1) ®Wl-◊-L.
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ER-W-Æ-RÙ-]m

®™o°\’

Cu-Po-˙LÙv-Pp R˚N-L-

∞u ˘NVp-TÙh-•-]Ùp

ÆXÙG¤m-◊-Ls EV-⁄-°u-

\-].

Es-Íf—

TP-Æ-[d-Lm 4.2  —YÙN A˚N‹Ls

UÙo-T-̊ \-́ u T⁄-Uu ·”-

°-\-’. UÙo-T-̊ \-́ u A›j-

Rm Y∞-Ui-PX  A›j-

Rj˚R ÆPd œ˚\-°-\-’.

YÙŸ Es˙[ ÷˚Z-°-\-’.

CuPo-̇ LÙv-Pp R˚N-L-

∞u ˘NVp-TÙh-•-]Ùp

ÆXÙG¤m-◊-Ls RÙr-°u-

\-].

ER-W--Æ-RÙ-]m Y˚[-°-\’

˘Y∞-Íf—

UÙo-T-̊ \-́ u T⁄-Uu œ˚\-

°-\-’. UÙo-T-˚\-´u A›j-

Rm Y∞-Ui-PX A›j-

Rj˚R ÆPd ·”-°-\-’. YÙŸ

˘Y∞-̇ Vt-\l-T-”-°-\-’.

TPm 4.1

˚Yh-Pp Ll-TÙ-£h• A[j-Rp

Es-Íf— ˘Y∞-Íf—

..........................  ER-W-Æ-RÙ-]m  ..........................

..........................  ÆXÙG¤m-◊-Ls  ..........................

..........................  UÙo-T-̊ \-́ u T⁄-Uu  ..........................

..........................  UÙo-T-̊ \-́ u A›j-Rm  ..........................

..........................  YÙŸ  ..........................

Ah-P-Y˚Q 4.1 UÙo-T˚\ A˚N-‹-L-fim Íf-—-Æ-”-R-¤m

Es Íf-£u ˙TÙ’ Es˙[ G-”d-œm YÙŸ-Æu A[‹ Gl-̇ TÙ-’m J˙W ˙TÙu-±-

⁄d-œUÙ? ˘Y∞-Íf-£u ˙TÙ’ ˘Y∞-̇ V-t\lT”m YÙŸ-Æu A[˙YÙ?

J⁄ NÙRÙ-WQ Es-Íf-£u ˙TÙ’ Es˙[ G”d-œm Ap-X’ ˘Y∞-Íf-£u ˙TÙ’

˘Y∞-̇ Vt-\l-T-”m YÙŸ-Æu A[˙Y ̊ PPp YÙp-Îm (Tidal volume). C’ —UÙo

A˚W ≠h-Po Bœm.

B]Ùp TX-UÙ] Es-Íf-£t-œl ©\œ Nd-ß-VÙ] ˘Y∞-Íf-£u ˙TÙ’ CVu\

A[‹ ˘Y∞-̇ V-flm YÙŸ-Æu A[˙Y ˚Yh-Pp Ll-TÙ-£h• (Vital capacity).
˚Yh-Pp Ll-TÙ-£h• —YÙNf ̆ NVp-TÙ-”-L-fi-̊ P-V-‹m UÙo-T-̊ \j R˚N-L-∞u Y≠-

˚U-́ -‡-̊ P-V-‹m A˚P-VÙ-[-UÙ-Ld L⁄-Rl-T-”-°-\-’. B˙WÙd-°-V-UÙ] Bi-L∞p

˚Yh-Pp Ll-TÙ-£h• —UÙo SÙX˚W ≠h-P-⁄m ˘Ti-L-∞p C’ Íufl ≠h-P-⁄-

UÙœm.

˚Yh-Pp Ll-TÙ-£h• A[d-L-XÙm

TPj-ß-¤s[˚Rl ˙TÙufl (4.1) ©[Ùv-•d _Ùo-L-˚[-Ÿm

œZp-L-̊ [-Ÿm  J›e-œ-T-”j-’-L. TX-UÙ] J⁄ Es-Íf-£t-

œl ©\œ A˚Pl-TÙ˚] YÙ˚Vf —t-±-¤m Su-\ÙL ̇ Noj’

˚Yj’ YÙŸ Ju-flm ˘Y∞-̇ V-\Ù-R-YÙfl ÿR-XÙ-Y’ _Ù¨p
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Bd-≥-_u

Es˙SÙd°

CO2

O2

£Yl◊ CWjR

A‘d-Ls

LÙtfl÷iA˚\-L-∞u —Yo

CWj-Rj

Rk’°L∞u

—Yo

TPm 4.2  LÙtfl÷iA˚\

     LÙo-Tu

˚PVÙd-̊ N”

˘Y∞-̇ SÙd°

˙RÙ˚X ÆPl
TWlT[YÙ!

EPp-ÿ-›-Y-˚R-Ÿm ˘TÙßk-ß-⁄d-œm

˙RÙ≠u ̇ Ut-R-[j-ßu TWl◊ CWi” N’W-

¡h-Po Uh-”˙U Bœm. B]Ùp CWi”

÷˚W-¬-Wp-L-∞-¤-ÿs[ LÙtfl÷iA˚\-L-

∞u ˙Ut-R-[j-ßu ˘UÙjRl TWl◊ —UÙo

70 N’-W-¡h-P-WÙ-œm. ARÙ-Y’ J⁄ ˘Pu-

≤v ̇ LÙoh-•u TWl-T-[-‹d-œf NUm! Cq-

Y[‹ Aß-L-UÙ] ˙Ut-R-[l TWl-◊, —YÙN

YÙŸd-L-∞u T -̈UÙt-\m G∞-RÙL SPl-T-Rtœ

ER-‹-°-\-’.

TXj-’-Pu F’-L. CWi-PÙ-Y’ _Ù¨p Æ›m ø¨u A[-̊ Yl-TÙod-L. C’ ˚Yh-

Pp Ll-TÙ-£h-•dœ Æ°-R-UÙL C⁄d-œm. Ee-Ls Yœl-©-¤s[ UÙQ-Yo-L-∞u

˚Yh-Pp Ll-TÙ-£h• Li-”-©-•j’ Jl-◊˚U ˘NnL

YÙŸ T -̈UÙt-\m ÷˚W-¬-W-≠p

Y∞-UiPX YÙŸ —YÙ-Nl--TÙ˚R YØ-VÙL Ng-N-̈ j’

LÙtfl÷i A˚\-L-̊ [f ̆ Nu-\-̊ P-°-\-’. —YÙN YÙŸd-

L-[Ù] Bd-≥-_-‡-̊ P-V-‹m LÙo-Tu˚PVÙd˚N•‡-

˚P-V-‹m T¨-UÙt-\j-ßtœ LÙtfl÷iA˚\-L-∞u

A˚Ul◊ GkR A[‹ ˘TÙ⁄j-R-ÿ-̊ P-V’?

TPm (4.2) Ÿm Æ[d-Lj-̊ R-Ÿm Tœl-TÙn‹ ˘Nn’

œ±l-◊-L-∞u A•l-T-̊ P-́ p œ±l◊ RVÙ-̈ j’ A±-

Æ-Vp œ±l-̇ Th-•p  G›-’-L.

÷˚W-¬-W≠-‡s ÷˚Z-Ÿm Íf-—d°˚[dœZ≠u

÷≤d°˚[-L -[Ù] Íf-—d°˚[£fl-œ-Zp-Ls

ß\lT’ Tj-’-Xh-Nj-ßt-œm Aß-L-UÙ] LÙtfl

÷iA˚\-L-∞-XÙ-œm. LÙtfl÷iA˚\-Ls ÷˚W

¬W≠u —YÙN ˙Ut-R-[j-ßu TWl˚T Aß-L-¨d-

°u\]. LÙtfl÷iA˚\-L-̊ [l  ˘TÙßk’ HWÙ-[m

Wj-Rj Rk-’-°-Ls Es-[-]. LÙtfl ÷iA˚\-L-∞u Eh-—-Yo Gl-̇ TÙ-’m DW-ÿs-[-

RÙL C⁄d-œm. LÙt-fl-÷i A˚\-L-∞u —Y-⁄m AYt-̊ \l ˘TÙßk-’s[ CWj-

Rj Rk-’-°-L-∞u —Y-⁄m J⁄ Y¨˚N ˘Np-L-[Ùp Uh-”˙U B]-˚Y. —⁄d-L-

UÙLd ·±-]Ùp CWj-Rj Rk-’-°-L-∞-¤s[ CWj-Rj-̊ R-Ÿm LÙtfl÷iA˚\-L-∞-

¤s[ YÙŸ-̊ Y-Ÿm ˙Yfl-©-̈ d-œm ˙Up-R-[j-ßtœ CWi” Y¨˚N ˘Np-L-∞u

L]m Uh-”˙U Ei-”.

EsÍf-£u ˙TÙ’ LÙtfl÷iA-˚\-L-

∞p Bd-≥-_-≤u APo‹ ·”-R-¤m

LÙo-Tu ˚P VÙd˚N•u APo‹ œ˚\-

‹-UÙ-œm. B]Ùp Cß-≠-⁄k’ ˙Yfl-

Th” CWj-Rj Rk’°L-∞p Bd-≥-_-

≤u APo‹ œ˚\-‹m LÙo-Tu˚P

Bd-˚^-•u APo‹ ·”-R-¤-UÙ-œm.

ARu TX-]Ù-Ld LÙtfl÷iA˚\-L-∞-

≠-⁄k’m Bd-≥-_u TW-‹-Rp YØ

CWj-Rj Rk-’-°L-fid-œm CWj-Rj Rk-’-

°L-∞-≠-⁄k-’m  LÙo-Tu˚PBd-̊ N”

LÙtfl÷iA˚\-L-fid-œm TW-‹-°-\’.
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÷˚W-¬-W-≠p

LÙtfl÷iA-˚\-L-∞-≠-⁄k’

Bd-≥-_u CWj-Rj-ßtœ

ß—dL-∞p

-Bd-≥-_u

˘NpLfidœ

£Yl◊CWjRA‘d-L-∞p ß—d-L-∞-¤s[ CWj-
RjRk-’-°-L-s

Bd≥Õ˙UÙ œ˙[Ù-©u

LÙtfl÷iA˚\

Bd-≥-_u

Õ˙UÙ-œ-̇ [Ù-©u

CWj-Rj

Rk-’-°-Ls

ß— øo-Um YØ

˘NpL˚[

˙SÙd°Ÿs[

Bd≥-_-≤u

TW‹Rp.

ß—d-L-∞-¤s[ ̆ Np-Ls

Bd-≥Õ˙UÙ

œ˙[Ù©u

Õ˙UÙ-œ-̇ [Ù-©u

TP-Æ-[d-Lm 4.3 Bd-≥-_-≤u TW-‹-Rp

A…-™VÙ

B˙WÙd-°-V-UÙ] J⁄

U≤-R-≤p 100 ™p-≠-≠h-Po

CWj-Rj-ßp NWÙ-N¨ 15 °WÙ-ÿm

˘Ti-L-∞p NWÙ-N¨ 13 °WÙ-ÿm

Õ˙UÙ-œ-̇ [Ù-©-u LÙQl-T-”-°-

\-’. CWj-Rj-ß-¤s[ Õ˙UÙ-œ-

˙[Ù-©-≤u A[‹ œ˚\-Ÿm

˙TÙ’ A…-™VÙ Ht-T-”-°-\-’.

œ±l-◊-Ls

$ LÙtfl÷iA˚\-L-fim —YÙN ˙Ut-T-Wl-◊m.

$ LÙtfl÷iA˚\-Lfi˚P-V-‹m CWj-Rj Rk-’-°-L-fi-̊ P-V-‹m —Y-̈ u R≤j-Ru-̊ U.

$ —YÙN YÙŸd-L-∞u APo‹ ˙Yfl-TÙ”.

$ LÙtfl÷iA˚\-L-∞p YÙŸ-T-̈ -UÙt-\m.

Õ˙UÙ-œ-˙[Ù-©u Cp-˚X-VÙ-]Ùp

TW-‹-Rp YØ CWj-Rj-ßp ÷˚Z-Ÿm Bd-≥-_u ˘Np-L-̊ [f

˘Nu-\-̊ P-Y’ Gq-YÙfl? TP-Æ-[d-Lm (4.3) œ±l-◊-L-∞u A•l-

T-̊ P-́ p Tœl-TÙn‹ ̆ Nn’ ∏˙Z RWl-ThP J›œ TPj˚R

®Wl-◊L.

œ±l-◊-Ls

$ CWj-Rj-ßp Bd-≥-_u LPj-Rp LÙW-¶.

$ J⁄ Õ˙UÙ-œ-̇ [Ù-©u ÍXd-·-fldœ G”j-’d ˘LÙs[ CV-¤m ˘T⁄-U-[-

Æ-XÙ] Bd-≥-_u ÍXd-·-fl-L-∞u Gi-¶d˚L.

$ Bd-≥-_-‡m Õ˙UÙ-œ-̇ [Ù-©-‡m C˚Qk’ E⁄-YÙ-œm ·h-”l-̆ TÙ-⁄s.

$ ß—d-L˚[ A˚P-Ÿm ˙TÙ’ CWj-RjRk-’-°-L-∞p Bd-≥Õ˙UÙœ˙[Ù-©-

‡dœ Ht-T-”m UÙt-\m.

Õ˙UÙ-œ-̇ [Ù-©u RVÙ-̈ l-T-Rtœj ̇ R˚Y-VÙ] J⁄ ÿd-°V LÙW¶ C⁄m◊ ÍXd-

·-fl-L-[Ù-œm. EQ-Æp C⁄m◊ APe° C⁄dL ˙Yi-•-V-Ru ÿd-°-Vj-’-Yj-

˚Rl ◊¨k’ ˘LÙi-ºo-L-[p-XYÙ?
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°˚[d-̇ LÙ-≠-≥v (Glycolysis)
˘Np-—-YÙ-£j-R-≠p ÿRp-®-̊ X. œfid-̇ LÙ˚N ̊ T⁄-Æd

A™-X-UÙL UÙt-fl-°-\’. 2ATP ÍXd-·-fl-Ls °˚Pd-°-\-’.

˚Nh-̇ PÙ-©-[Ù-Nj-ßp ̊ Yj’ S˚P-̆ T-flm Cf-̆ N-V-¤dœ

Bd-≥-_u ̇ R˚Y-́ p˚X.

°Wlv —Zt£ (Krebs' cycle)
˘Np-—-YÙ-£j-R-≠p CWi-PÙ-Y’ ®˚X. °Wlv-—-Zt£ ̊ Uh-

˙PÙ-LÙih-̈ -VÙ-Æp ˚Yj’ S˚P-̆ T-fl-°-\-’. Gi-Qt\

˙Yß-UÙt-\e-L-∞u TV-]ÙL ̊ T⁄-Æd A™-Xm LÙo-Tu-̊ P-

VÙd-̊ N-PÙ-L-‹m Ri-Ω-WÙ-L-‹m UÙt-\l-T-”-°-\’. 28 ATP
ÍXd-·-fl-Ls °˚Pd-°u-\-]. ˚Uh˙PÙLÙih-̈ -VÙ-Æp

˚Yj’ S˚P-̆ T-flm Cf-̆ N-V-¤dœ Bd-≥-_u ̇ R˚Y-.

TP-Æ-[d-Lm 4.4  ˘Np-—-YÙ-Nm˛ ®˚X-L-s

˚Uh-̇ PÙ-LÙi-h-̈ VÙ

Bt-\p —Rk-ß-W-U-˚PV

˘Np˚X A˚P-Ÿm Bd-≥-_u Bt-\p Et-Tj-ßdœ ER-‹-Y’ Gq-YÙfl? EP-

¤dœ Bt-\-̊ Xd ˘LÙ”d-œm ÿd-°V Fh-Pd-·fl œfid-̇ LÙv G] Ee-L-fid-

œj ˘R -̈Ÿ-Up-X-YÙ. ˘Np-≠p ˚Yj’ œfid-̇ LÙ-≥-≠-⁄k’ Bt-\p ˘Y∞-̇ Vt-

\l-T-”m ˘NV˙X ˘Np-—-YÙ-Nm (Cellular Respiration). C’ CWi” ®˚X-L-∞p

S˚P-̆ T-fl-°-\-’. TP-Æ-[d-Lm (4.4) Tœl-TÙn‹ ˘Nn’ ˘Np-—-YÙ-Nj-̊ Rd œ±j’

∏˙Z RWl-Th-”s[ Ah-P-Y˚Q (4.2) I ®Wl-◊L.

œ±l◊-Ls °˚[d-˙LÙ-≠-£v °Wlv-—-Zt£

˘Np-—-YÙ-N®˚X-Ls S˚P-̆ T-flm Tœß

Bd-≥-_-≤u ˙R˚Y

°˚Pd-œm ATP  ÍXd-·-fl-L-∞u-

Gi-¶d˚L.

Æ˚[-‹l ˘TÙ⁄h-Ls

Ah-P-Y˚Q 4.2 ˘Np-—-YÙ-Nm

œfid-̇ LÙ-≥-≠-⁄k’ Bt-\p ̆ Y∞-̇ Vt-\l-T-”-Y’ Gq-YÙfl G]l-◊-̈ k-R-Rp-XYÙ?

∏˙Z ˘LÙ”d-Ll-Th-”s[ œ±l-◊-L-∞u A•l-T-̊ P-́ p ˘Np-—-YÙ-Nj-ßu ˙Yßf-

N-Uu-TÙh-•˚] ®Wl-◊L.

œ±l-◊-Ls

$ ˘Np-—-YÙ-Nj-ßp Te-œ-̆ T-flm Æ˚]◊¨l ˘TÙ⁄h-Ls.

$ ˘Np-—-YÙ-Nj-ßp E⁄-YÙ-œm Æ˚[‹l ˘TÙ⁄h-Ls.

............ + ................   ˘Np-—-YÙ-Nm
 ............ + ................ + 30 ATP
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7%

CWj-Rj-ß-¤s[ ©[Ùv-

UÙ-Æp L˚W-°-\’

23%

Õ˙UÙ-œ-̇ [Ù-©-‡-Pu

˙Nok’ LÙo-T™˙]Ù

Õ˙UÙ-œ-̇ [Ù-©u

Y•Æp

70%

CWj-Rj-ß-¤s[

ø⁄Pu Æ˚]-◊-̈ k’

˚TLÙo-T-̇ ]h-”-L-

∞u Y•-Æp

CO2

CO2

CO2

CO2

CO2

LÙtfl÷iA˚\

ß—-øo-Um

CWj-Rj Rk-’°

TP-Æ-[d-Lm 4.5 LÙo-Tu-˚P-VÙd-˚N-•u ˘Y∞-˙Vt-\m

CO2 CO2
CO2

÷˚W-¬-W-pL∞p ˚Yj’ LÙo-T-

™˙]Ù Õ˙UÙ-œ-˙[Ù-©-‡m

˚TLÙo-T-̇ ]h-”m ¡i-”m LÙo-

Tu-˚P-VÙd-˚N-PÙL UÙfl-°-\-’.

CkR LÙo -Tu-˚P-VÙd-˚N”

LÙtfl÷iA˚\-L-∞-‡s TW-‹-

Rp YØ TW-‹-°-\’

—YÙ-N-Æ-̊ ]-́ u ˙Yß-́ -Vp ◊¨k-R-Rp-X-YÙ. ˘Np-—-YÙN Æ˚]-̊ Vl Tœl-TÙn‹

˘Nn’ —YÙ-£j-R-¤d-œm J∞f-˙Nod-˚Ldœ-™-˚P-˙V-Ÿs[ ˘RÙPo-˚Td Li-P-

±k’ ∏˙Z RWl-Th-”s[ Ah-P-Y˚Q (4.3) I ®Wl-◊-L.

œ±l-◊-Ls —YÙ-£j-Rp J∞f-̇ Nod˚L

˙Y˚X

˘NVp-®-˚X-Ls

Æ˚]-◊-̈ -̆ TÙ-⁄h-Ls

Æ˚[-‹l ˘TÙ⁄h-Ls

Ah-P-Y˚Q 4.3 —YÙ-£j-R-¤m J∞f-˙Nod-˚L-Ÿm

LÙo-Tu˚PVÙd-˚N” ˘Y∞-˙V-\p

—YÙ£j-R-≠u TV-]ÙL ˘Np-L-∞p LÙo-Tu-̊ P-VÙd-̊ N-”m ø⁄m E⁄-YÙ-°u-\]

Ap-XYÙ? £fl-ø-̈ u Y•-Æ-¤m ÆVo˚Y Y•-Æ-¤m EP-≠-≠-⁄k’ øo ̆ Y∞-̇ Vt-

\l-T-”-°-\-’. B]Ùp ˘Np-—-YÙ-£j-R-≠u ÿd-°V Æ˚[-‹l ˘TÙ⁄-[Ù] LÙo-Tu

˚PVÙd-̊ N” ˘Np-L-∞-≠-⁄k’ Gq-YÙfl ˘Y∞-̇ Vt-\l-T-”-°-\’? ∏˙Z ˘LÙ”d-

Ll-Th-”s[ TP-Æ-[d-Lm(4.5)-œ-±l-◊-L-∞u A•l-T-̊ P-́ p Tœl-TÙn-‹ ̆ Nn’ ÿ•-

‹-L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›-’L.

œ±l-◊-Ls

$ ß— øo-Uj-ß-¤s[ LÙo-Tu-̊ P-VÙd-̊ N-•u TW-Yp.

$ LÙo-Tu-̊ P-VÙd-̊ N-•u ˙TÙd-œ-Y-Wj’.

$ ÷˚W-¬-W-≠p ˚Yj’ LÙo-Tu-̊ P-VÙd-̊ N-•u ˘Y∞-̇ Vt-\m.



59

E -̈́ -Vp  ̨  IX

—YÙ-N-Ui-P-X-ÿm Eh-◊-\fNU-®˚X ˙TQ-¤m

˘Np-L-∞-≠-⁄k’ LÙo-Tu-̊ P-VÙd-̊ N” ˙TÙu\ LØ-‹l ˘TÙ⁄h-Ls ˘Y∞-̇ Vt-

\l-T-PÙ-U-≠-⁄k-RÙp Gu] ®L-›m? ∏˙Z ̆ LÙ”d-Ll-Th-”s[ Æ[d-Lj-̊ Rd œ±l-

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

˘Np-L-∞p S˚P-̆ T-flm Tp-Y-̊ L-VÙ] E´o-Æ-̊ ]-L˙[ E -̈́ u A•l-T-̊ P. Cf-

˘N-Vp-L-∞u TX-]ÙL LÙo-Tu-̊ P-VÙd-̊ N-”, øo ÿR-≠V Æ˚[-‹l ˘TÙ⁄h-Ls

˙RÙu-fl-°u-\-]. E´o Æ˚]-L-∞u TV-]Ù-Lj ˙RÙu-flm TX Æ˚[-‹l ˘TÙ⁄h-

L-fim œ±l-©hP A[-Æt-œm Aß-L-UÙ-Y’ EP-≠u NU-®-̊ Xdœ ˘L”-Rp Ht-T-

”j-’-Y-’-Pu E -̈́ u ®˚X-̇ Tt-±t˙L BTj˚R Æ˚[-Æd-L‹m ˘Nn-V-XÙm.

G”j-’d-LÙh-PÙL ̆ Np-—-YÙ-Nj-ßu TV-]Ù-Lj ̇ RÙu-flm  LÙo-Tu-̊ P-VÙd˚N” ̆ Np-

≠u Es-˙[-Ÿm ˘Y∞-˙V-Ÿÿs[ ø⁄-Pu Æ˚]-◊-¨k’ LÙo-˙TÙ-≤d A™-

Xj˚Rj ̇ RÙtfl-Æd-œm. LÙo-̇ TÙ-≤d A™-Xj-ßu A[‹ EVo-Y’ EP-≠-‡s˙[

A™-Xj-Ru-̊ U˚V EVoj-’-Y-’-Pu, ARu-T-V-]ÙL Eh-◊-\f NU-®-̊ X-́ p UÙt\m

Ht-T-P-‹m ˘Nn-°-\-’. Cj-R-̊ LV BTj-RÙ] ®˚X˚V Cp-XÙ-U-XÙd-œ-Y-Rt-LÙ]

YØ Eh-◊-\f NU-®-̊ X-́ p UÙt-\j˚R Ht-T-”j’m ˘TÙ⁄h-L˚[ EP-‡d-œ-Pu

ødœY’ Gu-T-RÙ-œm. Cq-YÙfl EP-¤dœ æeœ Æ˚[-Æd-œm ̆ TÙ⁄h-L˚[ ød°

EP-≠u Eh-◊-\f „r-®-˚X˚V ®˚X-®-flj-’-Y˚R Eh-◊-\fNU-®˚X ˙T‘-Rp

(Homeostasis) Gufl ·fl-Yo. LÙo-Tu-̊ P-VÙd-̊ N˚P EP-≠-≠-⁄k’ ˘Y∞-̇ Vt-

\m ˘Nn-Y’ YØ —YÙ-N-Ui-P-Xm Eh-◊-\f-N-U-®˚X ˙T-‘-R-¤dœ ER‹°-\-’.

—YÙ-£j-Rp ˙Y˚[-́ p £±-R-[‹ ø⁄m øWÙÆ Y•-Æp EP-≠-≠-⁄k’ ˘Y∞-̇ Vt-

\l-T-”-°-\-’.

œ±l-◊-Ls

$ Eh-◊-\f NU-®˚X Gu-\Ùp Gu]?

$ Eh-◊-\f „r-®-̊ X-́ p LÙo-Tu-̊ P-VÙd˚N•u Aß-L-̈ l◊ Ht-T-”j-’m æ˚U

Gu]?

$ Eh-◊-\f NU-®˚X ˙T‘-R-≠p —YÙNUi-P-Xj-ßu Teœ Gu]?

LÙt-±p-XÙ-U-¤m —YÙ-£j-RXÙ!

TÙd-º-̈ -VÙ, Dvh ÿR-≠V TX E -̈́ -L-fim Bd-≥-_u Cp-XÙ-U-¤m E´oYÙ›m

ß\-‡-̊ P-V-̊ Y. Aq-YÙ-̆ \-≤p E´oÆ˚]-L-fid-œj ̇ R˚Y-VÙ] Bt-\p CYt-

±tœ Gq-YÙfl °˚Pd-°u-\]? TP-Æ-[d-Lm (4.6) œ±l-◊-L-∞u A•l-T-̊ P-́ p

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

AYÙŸ —YÙ-Nm

TP-Æ-[d-Lm 4.7

AYÙŸ —YÙ-Nm˛ A˚P-‹-Ls

Bp-L-aÙp, CO2

UÙ˚Yl ◊∞l-©j’

™⁄’YÙdœ-°-\’

XÙd-•d A™-Xm
TÙ˚Xj R -́WÙd-œ-°-\’

XÙd˙PÙ

TÙ£-Xv TÙd-

º-¨VÙ

œfid-̇ LÙv

2 ATP

˚T⁄-Æd A™-Xm

XÙd-•d A™-Xm Bp-L-aÙp + CO2

XÙd-•d A™-Xm ˘SÙßj-Rp Bp-L-aÙp ˘SÙßj-Rp

TP-Æ-[d-Lm 4.6  AYÙŸ —YÙ-Nm

œ±l-◊-Ls

$ TÙd-º-̈ -VÙ-Æp ˚T⁄-Æd A™-Xjßtœ HtT”m ˙Yß-UÙt-\m.

$ Dvh ˘Np-L-∞p ˚T⁄-Æd A™-Xjßtœ HtT”m ˙Yß-UÙt-\m.

AYÙ-Ÿ-—-YÙ-Nm YØ œfid-˙LÙ-£-≠-⁄k’ Bt-\p ˘Y∞-˙Vt-\l-Th” XÙd-•d

A™X-̇ UÙ, Bp-L-aÙ˙XÙ RVÙ-̈ d-œm ̆ NV˙X (Fermentation) ̆ SÙßj-Rp Bœm.

÷i-‘-́ -̈ -L-∞-¤s[ AYÙ-Ÿ-—-YÙN Æ˚]˚V Au-\ÙP YÙrd-̊ L-́ p SÙm TVu-

T-”j-’-°-̇ \Ùm. ∏˙Z ˘LÙ”d-Ll-Th-”s[ TP Æ[d-Lm( 4.7) œ±l-◊-L-∞u A•l-

T˚P-́ p Tœl-TÙn‹ ˘Nn’ ÿ•-‹-L˚[ A±-Æ-Vp œ±l-̇ Th-•p G›’L

TÙ
d-º

-̈ V
Ù Dv

h

TÙd-º-̈ -VÙ, Dvh Gu-T-]-Yt-±u

˚Nh-˙PÙ-©-[Ù-Nj-ßp

œ±l-◊-Ls

$ R -́WÙ-œm ˙TÙ’ TÙ≠u œQm UÙfl-Y’ GR-]Ùp?

$ UÙ‹ ◊∞j’l ˘TÙe-œ-YRu LÙW-Qm Gu]?
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∫≠-VÙd-Ls

÷˚W-¬-Wp T˚P  v

LÙtfl÷i-A-˚\-L-∞p Á—-L-˙[Ù-”m ˙SÙn-A-‘d-L-

˙[Ù”m Gß-¨h-”l ˙TÙWÙ• SÙs-˙RÙ-flm —UÙo 500

CXhNm UÙd-˙WÙ-˙T-_˜-Ls ≈W-U-W-Qm A˚P-°u-\-].

B]Ùp SÙm C˚R A±-Y-ßp-̊ X.

TP-Æ-[d-œm 4.8

—YÙ-N-Ui-P-Xj-ßu

—V-TÙ-’-LÙl◊

£X R≤l-ThP „r-®-̊ X-L∞p U≤-R-≤-¤m AYÙ-Ÿ —YÙ-Nm S˚P-̆ T-fl-Y-’i-”.

L•] E˚Zl-©p D”-T-”m ˙TÙ’ R˚Nj ß—d-L-∞p Bt-\p TVu-TÙ” Aß-L-UÙ-

Y-’-Pu Bd-≥-_u A[‹ ™Ld œ˚\-V‹m ˘Nn°-\-’. Ck-Rf „r-®-̊ X´p

R˚N ˘Np-Ls Bt-\p Et-Tjß ˘Nn-Y’ AYÙŸ —YÙ-Nm YØ-VÙ-œm. CRu TV-

]Ù-Lj R˚N ˘Np-L-∞p XÙd-•d A™-Xm E⁄-YÙ-œm.

LY-]j-’-Pu ÷˚W-¬-Wp

—YÙN Ui-P-Xj-ßu SX-‡d-œj æ˚U Æ˚[-Æd-œm „r-®-̊ X-Ls VÙ˚Y?

$

$

—YÙ-£d-œm YÙŸ-Æp APe-°-Ÿs[ Á—-Ls, ˙SÙn A‘d-Ls, ˙Yßl-̆ TÙ-⁄h-

Ls Gu-T˚Y ÷˚W-¬-W˚X A˚P-Y’ —YÙN Ui-PXj-ßu SX-̊ ]l TÙßd-œm.

Cj-R-̊ LV „r-®-̊ X-L-∞-≠-⁄k’ ÷˚W-¬-W-̊ Xl TÙ’-LÙl-T-Rtœ E¨V A˚Ul-◊-

Ls —YÙN Ui-P-Xj-ß-̇ X˙V Es-[-]. ∏˙Z ˘LÙ”d-Ll-Th-”s[ TP-Æ-[d-Lm

(4.8) Il Tœl-TÙn‹ ˘Nn’ A˚Y G˚Y-̆ Vp-XÙm G]d Li-”-©-•d-L.

Íd-œ-˛-Íf-—d-œØ

$ £fl ˙WÙUe-Ls Á—-L-̊ [-Ÿm ˙SÙn-A-‘d-L-̊ [-Ÿm R˚P-̆ Nn-°u-\-].

$ Á—-L-fim ˙SÙn-A-‘d-L-fim ™Îd-Lv TPXm —Wd-œm ™Îd-L£p

£d-°d ˘LÙs-°u-\-].

$ ™Îd-L-£¤s[ ˚X˙^Ù-̊ Nm ˙SÙn A‘d-L˚[ AØd-°u-\-].

$ ∫≠-V¨ ˘Np-L-∞u ∫≠-VÙd-Ls Á—-L-fim ˙SÙn-A-‘d-L-fim APe-

°V ™Îd-L˚N ˘RÙi˚Pdœ A‡l-◊-°-\-’ ˘RÙPok’ C’ EQ-‹l-

TÙ-˚R´‡s ÷˚Z-°-\-’,.

Íf—d-œ-Zp

$ Íf-—d-œ-Z-≠u —Y-̈ p ˘RÙPof-£-VÙ-Ld LÙQl-T-”m ™Îd-

Lv ˘Np-L-fim (Goblet cells) ™Îd-Lv —Wl-©-L-fim Et-

Tjß ˘Nn-Ÿm ™Îd-L-£p ˙SÙn A‘d-L-fim Á—-L-fim

£d-°d-˘LÙs-°u-\-].

$ Íf-—dœZp—Y¨¤s[ ∫≠VÙ˘Np-L∞u ∫≠-VÙd-Ls Á—-

L-fim ˙WÙUe-L-fim APe-°V ™Îd-L˚N ˘RÙi˚P˚V

˙SÙd° ød-œ-°-\-’.

LÙtfl÷i-A˚\

$ LÙtfl ÷i A˚\-L-∞p LÙQl-T-”m R≤l-ThP Y˚L

˘Np-L-[Ù] UÙd-̇ WÙ-̇ T_ -̃Ls (macrophages) ˙SÙn A‘d-

L-̊ [-Ÿm Á—-L-̊ [-Ÿm Æ›e° AØd-°u-\-].

—YÙNUi-P-Xj-ßu TÙ’-LÙl-©tœ

SÙm L˚P-©-•dL ˙Yi-•V —LÙ-

RÙW TZd-L-Y-Zd-Le-Ls G˚Y-?

LXk-’-̊ W-VÙ• ÿ•-‹-L˚[ A±-Æ-

Vp œ±l-̇ Th-•p G›-’-L.
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Gm-©- UÙ TÙßd-LÙR

LÙtfl ÷i-A-̊ \-Ls TP-Æ-[d-Lm 4.9

◊˚L©-•j-R-≠u æ˚U-Ls

÷˚W-¬-Wp ◊t-fl-̇ SÙn (Lung Cancer)
◊˚L-́ -̊ X-́ p APe° C⁄d-œm ◊t-fl-̇ SÙnd

LÙW-¶-Ls ÷˚W-¬-Wp ◊t-fl-˙SÙnd-œd LÙW-Q-

UÙ-°u-\-].

◊t-fl-̇ SÙn TÙßd-LÙR

÷˚W-¬-Wp

◊t-fl-̇ SÙn TÙßjR

÷˚W-¬-Wp

Gm-©- UÙ (Emphysema)
◊˚L-́ -̊ X-́ -¤s[ Sf-—l-̆ TÙ-⁄h-

Ls LÙtfl÷i-A-˚\-L -∞u

¡sRu-˚U˚V AØl-T-R-]Ùp

A˚Y E˚P-°u-\-]. C’ —YÙN

˙Ut-R-[l-T-Wl-˚Td œ˚\l-T-Rt-

œm ˚YhPp Ll-TÙ-£h• œ˚\-

Y-Rt-œm LÙW-Q-UÙ-°u-\-].

Gm-©- UÙ

TÙßjR LÙt-fl-

÷i-A-̊ \-Ls

UÙof-N-∞-̇ SÙn (Bronchitis)
◊˚L-´-˚X-´-¤s[ PÙo, LÙo-

Tu˙UÙ]Ùd-˚^” ÿR-≠-

V˚Y LÙtfl÷i-A-˚\-L-∞p

™Îd-Lv T•k’ ·”-Y-Rt-œm

˙SÙV-‘d-Ls ˘T⁄° ÷˚W-¬-W-

¤dœ ≈d-Lm Ht-T-”-Y-Rt-œm

LÙW-Q-UÙ-°u-\-].

≈d-Lm TÙßd-LÙR

Íf-—d-°-̊ [d-œ-Zp

≈d-Lm TÙßjR

Íf-—d-°-̊ [d-œ-Zp

÷˚W-¬-W-̊ Xf £˚Rd-LÙ˙R

UÙ≤PU°rf£˚V U˚\dœm UÙ˘T⁄mÈRm ◊˚L-©-•j-Rp. ◊˚L-©-•j-R-≠-]Ùp

˙RÙu-flm ÷˚W-¬-Wp ©Wf-£-̊ ]-Ls G˚Y? ∏˙Z RWl-Th-”s[ TP-Æ-[d-Lm (4.9)

Il Tœl-TÙn‹ ˘Nn-’m AßL RL-Yp-Ls ˙NL-̈ j-’m Yœl-©p L⁄j-R-We-Lm

Ht-TÙ” ˘Nn-L.

—YÙ-£jRp YÙŸd-Ls RÙY-We-L-∞p

ÆXe-œ-L-̊ [l ˙TÙufl RÙY-We-L-fim —YÙ-£d-°u-\-]YÙ? Æ[d-Lj-ßu A•l-

T-˚P-´p LXk-’-˚W-VÙ• RÙY-We-L-∞u —YÙ-Nj-˚Rd œ±j’ ÿ•-‹-L˚[

E⁄YÙdL.

Jl-©h-”l-TÙod-œm ˙TÙ’ Bt-\-≠u ˙R˚Y œ˚\-YÙL C⁄l-©-‡m RÙY-We-L-

fim Bt-\-¤d-LÙ-Ld œfid-̇ LÙ-̊ ^f £˚Rd-°u-\-]. CRt-œj ˙R˚YVÙ] Bd-

≥-_˚] Y∞-Ui-P-Xj-ßp C⁄k˙R RÙY-We-L-fim G”j-’d˘LÙs-°u-\-]. —YÙN

YÙŸd-L-∞u Æ≤-˙VÙ-Lj-ßt-œj RÙY-We-L-∞p Tp-Y-˚L-´-¤s[ A˚Ul-◊-Ls

Es-[-]. C˚X-L-∞-¤m Tf˚N ®\-ÿ-˚PV C[m Ri-”-L-∞-¤m LÙQl-T-”m
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C˚X-L-fidœ C˚Xj-’˚[ YØ-VÙL Bd-≥-_u

°˚Pd-°-\’. B]Ùp ̇ Yo-L-fid-œm Ri-”-

Lfidœm Bd-≥-_u °˚Pl-T’ Gq-YÙfl?

C˚Xj-’-˚[-L˚[l Tt± Ee-L-fid-œj ˘R¨-ŸUp-XYÙ?  C˚Y RÙY-We-L-

∞¤s[  ÿd-°V YÙŸ-T-̈ -UÙt\ ˚UVe-L-[Ù-œm

UÙQ-Æ-´u Nk-˙R-Lj-˚Rd

LY-≤j-æo-L-s Ap-XYÙ?

∫˚Ud-̆ LÙu˚], ÿ⁄e˚L

Gu-T-]Yt-±u Ri-̊ P-Ÿm

TXÙUW ˙Y˚W-Ÿm ˚L

˘Xuv TVu-T-”jß Etfl ˙SÙd-L-‹m.

Ri-•-‡-̊ P-V-‹m ˙Y -̈‡-̊ P-V-‹m ˙Ut-T-Wl-©p HWÙ-[-UÙ] £fl ’˚[-

Ls LÙQl-T-”-Yßp-̊ XVÙ? C˚Y˙V ˘Xu•˘Np-Ls (Lenticels) . Ri-

•-¤m ˙Y -̈¤m YÙŸ-T-̈ -UÙt-\m S˚P-̆ T-fl-Y’ ˘Xu•˘Np -Y-Ø-VÙ-œm.

˘Xu• ˘Np-≠-¤s[ ˘Np-L-∞u C˚P-̆ Y∞ YØ-VÙ-Ll TW-‹-Rp ÿ˚\-

´p Ri-•u Es-̇ [-Ÿm ˘Y∞-̇ V-Ÿm —YÙN YÙŸd-L-[Ù] Bd-≥-_-

‡m LÙo-Tu-̊ P-VÙd-̊ -̂”m T -̈UÙt-\m ˘Nn-Vl-T-”-°-\-’.

E´o YÙŸ-YÙ] Bd-≥-_u E -́̈ -L-∞u ®˚X-̇ Tt-±tœ Cu-±-V-̊ U-VÙ-R˚Y

Ap-XYÙ? È™-́ u Y∞-Ui-P-Xj-ßp Bd-≥-_u G∞-RÙ-Ld °˚Pd-Lf ˘Nn-Y-

ßp RÙY-We-L-∞u Teœ ™Ll-̆ T-̈ ’ G] SUd-œj ˘R -̈Ÿm. B]Ùp CVt-̊ L-

´u ¡RÙ] U≤-R≤u Lh-”d-L-Pe-LÙR Bd-°-W-™l◊ YÙŸ U≠-]-U-˚P-R-≠u

A[˚Y T•l-T-•-VÙL Aß-L-̈ d-Lf ˘Nn-°-\-’. Y∞-Ui-PX YÙŸ U≠-]-U-̊ P-Y’

E´o ®˚X-̇ Tt-±˚] ™L ˙UÙN-UÙL TÙßd-œm. È™-́ p E -̈́ ´u —Í-L-UÙ]

®˚X-̇ Tt-±t-œj ˙R˚Y-VÙ] —t-flf-„-Z-≠u ®˚X-̊ Vl TÙ’-LÙdL ˙Yi-•-V’

Sm Jq-̆ YÙ-⁄-Y-⁄-̊ P-V-‹m LP-̊ U-VÙ-œm.

$ U≤-R-≤u —YÙNUi-P-Xj-ßu A˚Ul˚T TP-Æ-[d-L-UÙL ÆY-̈ d-°-\Ùo-Ls.

$ —YÙ-Nf ˘NVp-TÙh-•p Bd-≥-_u T -̈UÙt-\j-ßp Õ˙UÙ-œ-̇ [Ù-©u Y°d-

œm Te-̊ Ll ©¨j-R-±k’ Æ[d-œ-°-\Ùo-Ls.

$ Fh-Pd·fl-L-∞p APe-°-Ÿs[ Bt-\p ˘Y∞-̇ Vt-\l-T-”m Æ˚]-́ p

Bd-≥-_-≤u ÿd-°-Vj-’-Yj-̊ Rl Tœl-TÙn‹ ˘Nn’ NUol-©d-°-\Ùo-Ls.

TPm 4.3 ˘Xu-•-˘Np

Bd-≥-_uLÙo-Tu-̊ P-VÙd-̊ ^”
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$ ˘Np-—-YÙ-Nj-ßu Tp-̇ Yfl ®˚X-L-fim Jq-̆ YÙ⁄ ®˚X-́ -¤m E⁄-YÙ-œm

Æ˚[-‹l ˘TÙ⁄h-L-˚[-Ÿm Ah-P-Y-˚Ql-T-”jß ˘Np-—-YÙ-Nj-ßu

˙YßfNUu-TÙh˚P E⁄-YÙd-œ-°-\Ùo-Ls.

$ ˘Np-—-YÙ-Nj-ßu Æ˚[-‹l ˘TÙ⁄-[Ù]  CO2 ˘Y∞-̇ Vt\lTP ˙Yi-•-

VRu ˙R˚Y, ˘Y∞-˙Vt-\l-T-”m Æ˚] Gu-T-]-Yt-˚\l ©¨j-R-±k’

Æ[d-œ-°-\Ùo-Ls.

$ AYÙŸ —YÙ-Nm, YÙŸ-—-YÙ-Nm Gu-T-]-Yt˚\ Jl-◊˚U ˘Nn’ AYt-±t-°--

˚P-̇ V-Ÿs[ ˙Yfl-TÙh˚P G”j-’d-LÙh-”-L-fi-Pu Æ[dœ-°-\Ùo-Ls

$ —YÙN Ui-P-Xj-ßu SX˚] ®˚X-®-flj-’-Y-ßp L˚P-©-•dL ˙Yi-•V

YØ-L-̊ [l ©¨j-R-±k’ —V-YÙrd-̊ L-́ p L˚P-©-•l-T-’-Pu ©\˚W ÆØl-

◊-Qo-Y-̊ P-Vf ˘Nn-Ÿm ˘NVp-TÙ-”-L-∞p Te-œ-̆ T-\-‹m ˘Nn-°-\Ùo-Ls.

$ RÙY-We-L-∞p —YÙN YÙŸd-L-∞u T -̈UÙt-\j-ßp ̆ Xu-•-̆ Np, C˚Xj-’˚[

Gu-T-]-Yt-±u Te-°-̊ ]l Tœl-TÙn‹ ˘Nn’ NUol-©d-°-\Ùo-Ls.

1. LÙtfl÷iA˚\-L-∞-≠-⁄k’ Bd-≥-_u TW-‹-Rp YØ CWj-Rj-ßtœ ˘Np-

Y-Rt-LÙ] LÙW-Qm.

A) CWj-Rj-ßp Bd-≥-_u APo‹ œ˚\‹ .

B) LÙtfl÷iA˚\-L-fi-̊ P-V-‹m CWj-RjRk-’-°-L-fi-̊ P-V-‹m —-Y¨u

L]m œ˚\‹

C) LÙtfl÷iA˚\-L-∞p Bd-≥-_u APo‹ ·”-Rp.

D) C˚Y A˚]j-’m.

2. ∏˙Z RWl-Th-”s[ CWi” ˘NVp-L˚[ Et-fl-̇ SÙdL.

˘NVp-TÙ” 1  C6H12O6 + 6O2                       6CO2 + 6H2O + Bt-\p

˘NVp-TÙ” 2  6CO2 + 6H2O          J∞          C6H12O6 + 6O2

a) CkR CWi” ˘NVp-L-∞p RÙY-We-L-∞-¤m ÆXe-œ-L-∞-¤m S˚P-

˘T-flm ˘NVp G’?

b) RÙY-We-L-∞p Uh-”m S˚P-̆ T-flm ˘NVp G’?

3. Bd-≥-_-‡-˚P-V-‹m LÙo-Tu˚P-VÙd-˚N-•-‡-˚P-V-‹m ˙TÙd-œ-Y-Wj-ßp

Õ˙UÙ-œ-̇ [Ù-©u Y°d-œm Teœ Gu]?

1. "◊˚L ©•j-Rp J˙W ˙SWj-ßp Rt-̆ LÙ-̊ X-Ÿm ˘LÙ˚X-Ÿm Bœm' ˛ Cd-

·t˚\ A•l-T-̊ P-VÙd° Ts∞ EPp-S-X-Uu-\j-ßp LÙh-£dœ ˚Yl-T-Rt-

LÙ] —Y-̆ WÙh• RVÙ-̈ dL.

2. "˘T⁄° Y⁄m ÷˚W¬Wp ˙SÙn-Ls ' Gu\ R˚Xl-˚Tl ˘TÙ⁄-[Ù-Ld

˘LÙi” Æ]Ù®Wp RVÙ-̈ j’ U⁄j-’-Y-⁄-Pu ˙So-LÙ-Qp SPj-’L.



Ck-Rd LØ-‹l

˘TÙ⁄h-L˚[ ˘Y∞-

˙Vt±, EPp Eh-◊-\fNU-®-

˚X˚V ®˚X-®-flj-’-Y’

Gq-YÙfl ºf-No?

˘Np-L-∞p S˚P-̆ T-flm E´oÆ˚]-L-∞u

 ET Æ˚[-‹l ˘TÙ⁄h-L-[ÙL HWÙ-[-UÙ] LØ-‹l

˘TÙ⁄h-Ls ˙RÙu-fl-°u-\-]. CYt˚\ EP-≠-≠-⁄k’

˘Y∞-̇ Vt-\Ù-Æ-•p Eh-◊-\fNU-®˚X ∫o-œ-̊ X-Y-’-Pu

E -̈́ u ®˚X-®t-©t˙L BTj-RÙL‹m UÙ\-XÙm.

EPpEh-◊-\fNU-®-̊ X˚V ®˚X-®-flj-’-Y’ Gq-YÙfl Gu-T’ Tt-±V E]’ L⁄j-

’-L˚[ G›--’-L.

E´o Æ˚]-L-∞u TV-]Ù-Lf ˘Np-L-∞p HWÙ-[m ET Æ˚[-‹l ˘TÙ⁄h-Ls E⁄-

YÙ-°u-\] Gufl Ee-L-fid-œj ˘R -̈Ÿm. C˚Y œ±l-©hP A[-Æt-œm Aß-L-

UÙ-Y’ EP-¤d-œj æ˚U Æ˚[-Æd-œm. —YÙ-£j-Rp Æ˚]-́ u ET Æ˚[-‹l

˘TÙ⁄h-L-[Ù] LÙo-Tu-̊ P-VÙd-̊ N-”m ø⁄m A™˙]Ù A™-Xe-L-∞u Y[o-£˚R

UÙt\ Æ˚]-́ -]Ùp ˙RÙu-flm ˚Sh-W-_u APe-°V ·h-”l ˘TÙ⁄h-L-fi˙U

U≤-R-≤u ÿd-°V LØ-‹l ˘TÙ⁄h-Ls, C˚Y ˘Np-L-∞-≠-⁄k’ ß— øo-Uj-ßt-œm

Ae-°-⁄k’ CWj-Rj-ßt-œm TW-‹-°u-\-]. CWj-Rm CYt-̊ \d LØ‹ Efll-◊-L˚[

A˚P-Vf ˘Nn-°-\’.
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CO2  ̆ Y∞-̇ Vt-fl-°-\’ Î -̈VÙ-̊ Y-Ÿm ø˚W-Ÿm ̆ Y∞-

˙Vt-fl-°-\’

˚Sh-W-_u ·h-”l-̆ TÙ-⁄-

[Ù] Î -̈VÙ-Æu Et-Tjß

ÆVo-̊ Y, øo, RÙ’ El-◊d-Ls

Gu-T-Yt˚\ ˘Y∞-̇ Vt-fl-°-\’

TP-Æ-[d-Lm 5.1  ÿd-°V LØ-‹-fll-◊-Ls

CWjRj-ß≠⁄k’ LØ-‹l ˘TÙ⁄h-L˚[ ˘Y∞-̇ Vt± Eh-◊-\f NU-®-̊ X˚V ®˚X-

®-flj-’m Efll-◊-Ls G˚Y? TPm (5.1) Et-fl-̇ SÙd° ÿ•-‹-L˚[ E⁄-YÙd-L-‹m.

EP-≠u ÿd-°V LØ-‹-fll-◊-L-fim AYt-±u ÿd-°V ˙Y˚X-Ÿm ◊¨k-R-Rp-X-YÙ.

EP-≠-≠-⁄k’ LØ-‹l ˘TÙ⁄h-Ls ˘Y∞-̇ V-tfl-Y-ßp Lp-ƒ-W-¤dœ ÿd-°V Teœ

Ei-”. EP-≠p E⁄-YÙ-Y-’m EP-≠p ÷˚Z-Vd-·-•-V-’-UÙ] Sf-—l˘TÙ⁄h-L-̊ [j

æ˚U-Vt\ ˘TÙ⁄h-L-[ÙL UÙt-fl-Y’ Lp-ƒ-W-XÙ-œm.  CRtœ J⁄ G”j-’d-LÙh”

A˙UÙ-≤-VÙ-Æ-≠-⁄k’ Î¨VÙ Et-Tjß ˘Nn-Y-RÙ-œm.

EP-≠p Î¨VÙ ˙RÙu-fl-Y’ Gq-YÙfl?

Î¨VÙ Et-Tjß

RWl-Th-”s[ Æ[d-Lj-˚Rd œ±l-◊-L-∞u A•l-T-˚P-´p Tœl-TÙn‹ ˘Nn’

Î¨VÙ Et-Tj-ß-̊ Vd œ±j’ œ±l◊ RVÙ-̈ j’ Yœl-©p NUol-©d-L-‹m.

◊W-Re-Ls £˚R-‹tfl A™˙]Ù A™-Xe-Ls E⁄-YÙ-°u-\-]. EPp E⁄-YÙd-Lf

˘NVp-L-fid-œj ˙R˚Y-VÙ] ◊ßV ◊W-Re-Ls, ˘SÙß-Ls ÿR-≠V Tp-Y-˚Ll

˘TÙ⁄h-Ls E⁄-YÙ-Y-Rtœ CkR A™˙]Ù A™-Xe-Ls TVu-T-”j-Rl-T-”-°u-\-].

Y[o-£˚RUÙt\ Æ˚]-L-∞u TV-]ÙL A™˙]Ù A™-Xe-L-∞-≠-⁄k’ ˚Sh-W-_u

APe-°V  TX ET Æ˚[-‹l ̆ TÙ⁄h-L-fim E⁄-YÙ-°u-\-]. CYt-±p ™Lj æ˚U

TVd-œm Ju˙\ A˙UÙ-≤-VÙ. AR-]Ùp A˙UÙ-≤VÙ EP˙] EP-≠-≠-⁄k’ ̆ Y∞-

˙Vt-\l-TP ˙Yi-”m. ˘Np-L-∞p E⁄-YÙœm A˙UÙ-≤VÙ ß— øo-Um YØ CWj-

Rj-ßp TW-Y‹m CWj-Rm A˚R Lp-ƒ-W-≠p ˘LÙi” ˙TÙn ˙NodL‹m ˘Nn-°-

\’. Lp-ƒ-W-≠p ˚Yj’ ˘SÙß-L-∞u ER-Æ-VÙp A˙UÙ-≤VÙ LÙo-Tu-̊ P-VÙd-̊ N-

”-P‡m RiΩ⁄P‡m C˚Qk’ Î -̈VÙ-YÙL UÙfl°-\-’.

A˙UÙ-≤VÙ + LÙo-Tu- ˚P -Bd-̊ N” + RiΩo Î -̈VÙ

CkR Æ˚] TX ®˚X-L-[ÙL S˚P-˘T-fl-°-\-’. Jl-©-”m ˙TÙ’ Sf-—j-Ru˚U

œ˚\kR-’m ø¨p Su-\Ù-Ld L˚W-Y-’-UÙ] J⁄ ˘TÙ⁄˙[ Î¨VÙ.
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£fl-ø-W-Lm

 £fl-ø-WL RU≤

TPm 5.2 £fl-ø-W-Le-L-fim ˘RÙPo-◊-̊ PV

Tœ-ß-L-fim

£flø-WL £˚W

£fløod œZÙn

£fl-øol˚T

œ±l-◊-Ls

$ ◊W-Re-L-∞u £˚R-‹-fl-R-≠-]Ùp E⁄-YÙ-œm Æ˚[-‹l ˘TÙ⁄s.

$ A™˙]ÙA™-Xe-L-∞u £˚R-‹-fl-R-≠-]Ùp ̇ RÙu-flm EP-¤d-œj æ˚U R⁄m

Æ˚[-‹l ˘TÙ⁄s.

$ Lp-ƒ-W-≠p ˚Yj’ A˙UÙ-≤-VÙ-‹dœ Ht-T-”m UÙt-\m.

£fl-ø-W-Le-Ls (Kidneys)
Î-̈ -VÙ, RÙ’ El-◊-Ls , ˚Yh-P-™u-Ls ,E-P-¤d-œj æ˚U-R-⁄m ©\ ˘TÙ⁄h-Ls

˙TÙu\ A˚]j-̊ R-Ÿm CWj-Rj-ß-≠-⁄k’ Y•-Lh• EP-≠u Eh-◊\ NU-®-̊ X-̊ Vl

˙T‘-Y-ßp ÿd-°V Te-œ-̆ T-flm Efll-◊-L˙[ £fl-ø-W-Le-Ls. CWj-Rm £fl-ø-W-Le-

Ls YØ LPk’ ˘Np-¤m ˙TÙ’ Aß-X-Pe-°-Ÿs[ LØ-‹l ˘TÙ⁄h-Ls Y•-Lh•

UÙt-\l-T-”-°u-\-]. TPm (5.2) Et-fl-˙SÙd-°-Ÿm Tœl-TÙn‹ ˘Nn-’m U≤-R-≤p

£fl-ø-W-Le-L-̊ [-Ÿm ˘RÙPo-◊-̊ PV Efll-◊-L-̊ [-Ÿm œ±j-’s[ Ah-P-Y˚Q (5.1)

®Wl-◊-L.

U≤-R-≤p J⁄ ˙_Ù• £fl-ø-W-Le-Ls LÙQl-T-”-°u-\-].

Y´t-\-̊ \-́ u ©u-T-œ-ß-́ -¤s[ UÙ™-Nj R˚N-L-̇ [Ù”

˙Nok’ ÿ’-˘L-¤m©u C⁄  Td-Le-L-∞-¤m C˚Y

LÙQl-T-”-°u-\-]. TVfl Æ˚R-́ u Y•-Y-ÿs[ £fl-ø-

W-Le-L-fid-œ H\d-œ-̊ \V 11 ̆ Nu-•-¡h-Po ø[-ÿm 5˘Nu-

•-¡h-Po AL-X-ÿm 3 ˘Nu-•-¡h-Po T⁄-U-‡m Ei-”.

Jq-̆ YÙ⁄ £fl-ø-W-L-ÿm Ko Efl-ß-VÙ] ˘Up-≠V E˚\-

´-]Ùp ˘TÙß-Vl-Th-”s-[-’. ULÙ-R-U-≤-´-≠-⁄k’

EVokR A›j-Rj-ß-¤s[ CWj-Rm £fl-ø-W-Lj RU≤

(Renal artery) YØ £fl-ø-W-Lj˚R A˚P-°-\-’. LØ-‹l

˘TÙ⁄h-Ls UÙt-\l-Th” CWj-Rm £fl-ø-W-Lf £˚W YØ

(Renal vein) ˘T⁄g-£-̊ Wd-œj ß⁄m-©f ˘Np-°-\’.

œ±l-◊-Ls    R≤j-Ru˚U/Tœß

£fl-ø-W-Lj-ßu A˚U-Æ-P-ÿm A[-‹m

£fl-ø-W-Lj-ßtœ CWj-Rm ̆ LÙi-”-Y-⁄m œZp.

£fl øW-Lj-ß-≠-⁄k’ CWj-Rm

˘Y∞-̇ V-flm œZp

Ah-P-Y˚Q 5.1

£fl-ø-W-Le-Ls Î¨VÙ Eh-ThP LØ-‹l ˘TÙ⁄h-L˚[ ˘Y∞-̇ Vt-fl-Y’ Gq-YÙfl?

Jq-˘YÙ⁄ £fl-ø-W-Lj-ßu Eh-◊-\j-ß-¤m —UÙo 12 Xh-Nm ÷i-¶V A¨l-◊-Ls

Es-[-]. CYt˚\ ˘Sl-WÙu-Ls (Nephrons) Gu-To. £fl-ø-We-L∞u A˚Ul-©t-œm

E´o Æ˚]-L-fid-œm A•l-T-̊ Pd LÙW-¶-Ls ˘Sl-WÙu-L-[Ù-œm.
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AT-̆ Wuh œZÙn (Afferent
vessel) ˘T¸UÙuv ˙Ll-„-

≠u Es˙[ ÷˚Z-Ÿm £fl-ø-

WL RU-≤-́ u °˚[

CT-˘Wih œZÙn

(Efferent vessel)
°[Ù-U-⁄X-£-¤s[

CWj-Rj Rk-’-°-Ls

˙Nok’ E⁄-YÙ-œm

CWj-Rd œZÙn

°[Ù-U-⁄-Xv(Glomerulus) AT-Wuh

˘YNp ̆ T¸UÙuv ̇ Ll-„-≠u Es˙[

˚Yj’ ™L ÷i-¶V Rk-’-°-L-[ÙL

UÙ±V Tœ-ß. CYt-±u ̆ Up-≠V —Y-̈ p

LÙQl-T-”m ’˚[-Ls ÷i-¶V A¨j-

R-¤dœ ER-‹-°-\-’.˘Y∞l-◊\ £fl-ø-WL Rk-’-°-Y˚X

CT-̆ Wih œZÙ-́ u ̆ RÙPof-£-VÙL

£fl-ø-WL SÙ[e-L-̊ [f —t-±d LÙQl-

T-”m CWj-Rj Rk-’-°-Ls.

˘T¸UÙuv ˙Ll-„p (Bowmann's capsule) ˛
°[Ù-U-⁄-X˚Nf —t-±-¤m CWh-̊ Pf —Y-⁄s[ J⁄

Ll ˙TÙu\ E˚\

˙N™l-◊-SÙ-[m (Collecting duct)
£fl-ø-WL SÙ[e-Ls Yk’ ˙N⁄m

Tœß. £fl-øo ̇ NL-̈ d-Ll-Th” ̆ Tp-

Æ˚N A˚P-°-\-’.

 LÙl-— -XÙo C˚P-˘Y∞

(Capsular space) ˘T¸UÙuv

˙Ll-„-≠u CWh-̊ Pf —Yo-L-fid-

°-̊ P-̇ V-Ÿs[ CPm.

TP-Æ-[d-Lm 5.2 ˘Sl-WÙ-≤u  A˚Ul◊

£fl-ø-WL SÙ[e-Ls (Renal
tubule) ˘T¸UÙuv ˙Ll-„-

˚X-Ÿm ̇ N™l◊ SÙ[j-̊ R-Ÿm

C˚Qdœm øi-P-œ-ZÙn

TP-Æ-[d-Lm 5.1 £fl-ø-W-Lj-ßu ˘S”dœ ˘Yh-”j ˙RÙt-\m

˘Tp-Æv˛

A¨l-◊-L-∞p C⁄k’

£fl-øo J›°

A˚PŸm Tœß

£fl-øo œZÙn˛ £fl-ø˚W £fl-ø -W -Lj-ß-≠-⁄k’

£fløol˚Td-œd ̆ LÙi-”-Y-⁄m œZp.

LÙo-˘Pdv -˛ £fl-ø-W-Lj-ßu

C[m ®\-ÿ-̊ PV ˘Y∞l-T-

œß, ̆ Sl-WÙ-≤u˘T¸UÙuv

˙Ll-„p-Ls LÙQl-T -” -

°u-\-].

˘U”pXÙ˛ £fl-ø-W-Lj-ßu

C⁄iP ®\-ÿs[ Eh-T-œ-ß,

˘Sl-WÙu-L-∞u øiP œZÙn-

Ls LÙQl-T-”-°u-\-].

£fl-ø-WL RU≤

£fl-ø-WL £˚W

A¨j-Rp Æ˚]dœ ˘Sl-WÙ-≤u A˚Ul◊ GkR A[-‹d-œl ˘TÙ⁄j-R-ÿ-˚P-

V’?RWl-Th-”s[ TP-Æ-[d-Lm(5.2) Tœl-TÙn‹ ˘Nn’ ˘Sl-WÙ-≤u A˚Ul-◊-Pu

˘RÙPo-◊-̊ PV Ah-P-Y-̊ Q(5.2)I ®Wl-◊-L.

RWl-Th-”s[ TP-Æ-[d-Lm (5.1) Il Tœl-TÙn‹ ̆ Nn’ £fl-ø-W-Lj-ßu Eh-◊\ A˚Ul-

˚Td œ±j-’m £fl-ø-W-Lj-ß-¤s[ ˘Sl-WÙu J›e-œ-T-”j-Rl-Th-•-⁄l-T-̊ Rd œ±j-

’m œ±l◊ RVÙ-̈ j’ A±-Æ-Vp œ±l-̇ Th-•p ˙Nod-L.
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1. ÷i A¨j-Rp

TP-Æ-[d-Lm 5.3 ˘Sl-WÙu˛ £fl-ø-̈ u E⁄-YÙd-L ®˚X-Ls

2. ¡i”m Eh-L-Y-W-¤m

—Wj-R-¤m

3. ø¨u Eh-L-Y-Wp

1. ÷i A¨j-Rp (Ultra filtration)

CWj-Rm -°-[ÙU⁄-X-≥-¤s[ ÷i-’-̊ [Ls YØ A¨j-Rp Æ˚]dœ Es-[Ù-°\’.

AT-̆ Wuh œZÙ-̊ Vl ̆ TÙflj’ CT˘Wuh œZÙ-́ u T⁄-Uu œ˚\-YÙ-]-RÙp °[Ù-

U-⁄-X-≥p CWjR A›j-Rm EV-⁄-°-\-’. C’ A¨j-Rp Æ˚]dœ ER-‹-°-\-’.

÷iA¨j-R-≠u TV-]ÙL E⁄-YÙ-œm °[Ù-U-⁄-XÙo Y•-øo LÙl-—-XÙo C˚P-̆ Y-∞-

˘Sl-WÙ-≤u Tœ-ß-Ls R≤j-Ru-̊ U-Ls

˘T¸UÙuv ˙Ll-„p

Ah-P-Y˚Q 5.2  ˘Sl-WÙ-≤u Tœ-ß-L-fim R≤j-Ru-̊ U-L-fim

£fløo E⁄-YÙ-Y’ Gq-YÙfl?

£fl-øo E⁄-YÙ-Y’ £fl-ø-W-Le-L-∞p Gufl Ee-L-fid-œj ˘R¨-Ÿ-Up-X-YÙ. ÷i-

A¨jRp, ¡i-”m Eh-L-Y-W-¤m —Wj-R-¤m, ø¨u Eh-L-Y-Wp G] Íufl ®˚X-Ls

APe-°V £d-L-XÙ] J⁄ ˘NVpYØ £fl-øo E⁄-YÙ-°-\-’. TPj-̊ R-Ÿm(5.3) Æ[d-

Lj-̊ R-Ÿm Tœl-TÙn‹ ˘Nn’ Cf-̆ N-Vp-TÙh-̊ Pd œ±j’ œ±l◊ RVÙ-̈ d-L.
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´p ˙NL-̈ d-Ll-T-”-°-\-’. ©[Ùv-UÙ-Ætœ Jl-TÙ] A˚Ul◊ °[Ù-U-⁄XÙo Y•-ø-

⁄d-œd LÙQl-T-”-°-\-’. Cß-¤s[ ÿd-°V ·fl-Ls ∏˙Z ˘LÙ”d-Ll-Th-”s-[-].

°[Ù-U-⁄-XÙo Y•-øo ˛·-fl-Ls

$ Ri-Ωo

$ œfid-˙LÙv

$ A™˙]Ù A™-XeLs

$ ˙NÙ•-Vm, ˘TÙh-PÙ-£-Vm, LÙp-£-Vm ÿR-≠-V-Yt-±u AV-≤-Ls

$ ˚Yh-P-™u-Ls, Î -̈VÙ, Î¨d A™-Xm, ° -̈VÙh-•-≤u ÿR-≠-V˚Y

2.¡i-”m Eh-L-Y-W-¤m —Wj-R-¤m (Reabsorption and secretion)

LÙl-—XÙo C˚P-̆ Y-∞-́ -≠-⁄k’ °[Ù-U-⁄-XÙo Y•-øo £fl-ø-WLSÙ[e-Ls YØ-VÙ-Lf

˙N™l◊ SÙ[j-ßtœ K”m ˙TÙ’ EP-≠p ®˚X-®-fljR ˙Yi-•V ˘TÙ⁄h-L[Ù]

œfid-̇ LÙv, A™˙]Ù A™-Xm ÿR-≠-V˚Y ÿ›-̊ U-VÙ-L-‹m ˙NÙ•-Vm, ˘TÙh-

PÙ-£-Vm, LÙp-£-Vm ÿR-≠V AV-≤-L-fim ø⁄m £±-R-[-Æ-¤m ˘Y∞l-◊\ £fl-ø-WL

Rk-’° Y˚X-́ -‡s ¡i-”m Eh-L-Y-Wl-T-”-°u-\-]. ÷i-A-̈ j-R-¤d-œl ©\-œm

CWj-Rj-ßp Aß-L-UÙL C⁄d-œm Î -̈VÙ, ˘TÙh-PÙ-£-Vm, ˚ah-W-_u AV-≤-Ls

ÿR-≠-V˚Y ̆ Y∞l-◊\ £fl-ø-WLRk-’° Y˚X-́ -≠-⁄k’ £fl-ø-WL SÙ[e-L-fidœ —Wd-

Ll-T-P-‹m ˘Nn-°u-\-].

3. ø¨u Eh-L-Y-Wp (Water absorption)

°[Ù-U-⁄XÙo Y•-ø-̈ -≠-⁄k’ Aß-L-ÿs[ øo ̇ N™l◊ SÙ[j-ßp ̊ Yj’ Eh-L-Y-Wl-T-”-°-

\-’. ARu TV-]Ù-Ld °[Ù-U⁄-XÙo Y•-øo £fl-ø-WÙL UÙfl-°-\-’. CWi” £fl-ø-W-Le-L-∞-≠-

⁄k-’m ®™-Pj-ßtœ H\d-œ-̊ \V 127 ml °[Ù-U⁄-XÙo Y•-øo E⁄-YÙ-°-\-’. Cßp 126
ml ˛m CWj-Rj-ßtœ ¡i-”m Eh-L-Y-Wp ˘Nn-Vl-T-”-°-\-’. ¡ß-Ÿs[ Tœ-ß˙V £fl-øo.

œ±l-◊-Ls

$ ÷i A¨j-Rp Æ˚]-́ p AT-̆ Wuh, CT-̆ Wuh œZÙn-L-∞u Te-œ.

$ LÙl-—-XÙo C˚P-̆ Y-∞-́ p ˙NL-̈ d-Ll-T-”m °[Ù-U-⁄-XÙo Y•-ø-̈ -¤s[ ·fl-Ls.

$ ¡i-”m Eh-L-Y-W-≠p £fl-ø-WLSÙ[e-L-∞u Teœ Gu]?

$ ˘Y∞l-◊\£fl-ø-WLRk-’° Y˚X-́ -≠-⁄k--’s[ —Wl◊

$ ˙N™l◊SÙ[j-ßp ¡i-”m Eh-L-Y-Wp.
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÷i A¨j-
Rp, ¡i-”m
Eh-L-Y-W-¤m
—Wj-R-¤m,
ø¨u Eh-
LY-Wp

E´o-Æ-̊ ]-L-∞u TV-]Ù-Lj
˙RÙu-flm æ˚U TVd-œm

˘TÙ⁄h-Ls.

CWj-Rj-ßp ˙No-°-\’.

Eh-◊-\f NU-®-̊ X-́ p UÙfl-
TÙh•tœ YÙnl◊.

TP-Æ-[d-Lm 5.3 £fl-ø-W-Le-L-fim Eh-◊-\f NU-®˚X˙TQ-¤m

LØ-‹l ˘TÙ⁄h-Ls
˘Y∞˙Vt\l-T-”-°u-\].

CWj-Rm —j-æ-L-̈ d-Ll-T-”-°-\’.

Eh-◊-\f NU-®-̊ X-
 ◊]W˚Ud-Ll-T-”-°-\’.

1.5 ≠h-Po £fl-øo
E⁄-YÙ-Y-Rtœ

EP-≠-¤s[ CWjRm ÿ›-Y’m

24 U¶d-·-⁄d-œs 350 ÿ˚\-̇ V-

‡m £fl-ø-W-Lj-ßu YØ-VÙL J›-

œ-°-\-’. 1800 ≠h-Po CWj-Rm-Y-•-

Lh-”m ˙TÙ’170 ≠h-Po -°-[Ù-U-

⁄XÙo Y•-øo °˚Pd-°-\-’. 170

≠h-Po Y•-ø-̈ -≠-⁄k’ 1.5 ≠h-Po

£fl-øo  Uh-”˙U E⁄-YÙ-°-\-’.

£flø¨u ·fl-Ls
Ri-Ωo : 96%

Î¨VÙ : 2%
Î¨d A™-Xm, ° -̈VÙh-•-≤u, NaCl, KCl,
TÙv-̇ Th, LÙp-£-Vm El-◊-Ls ÿR-≠-V˚Y : 2%

Õ˙UÙ-œ-̇ [Ù-©u £˚R-‹-fl-Y-Ru Æ˚[-YÙ-Lj ˙RÙu-flm

Î˙WÙd-˙WÙm (Urochrome) Gu\ ®\-™˙V £fl-ø-⁄dœ

C[m-Ug-Ns ®\j-̊ Rd ˘LÙ”d-°-\-’.

£fl-øo, ˙N™l◊ SÙ[j-ß-≠-⁄k’ ˘Tp-Æv (Pelvis)YØ £fl-

øo-œ-ZÙ˚V (Ureter) A˚P-°-\-’. ˘RÙPok’ £fl-øo-̊ T-́ p(Urinary bladder) Rt-LÙ-

≠-L-UÙL ˙N™d-Ll-T-”-°-\-’. £fl-øol˚T ®˚\-Y-̊ Rl ˘TÙflj’ £fl-øo LØd-Lj

˙RÙu-fl-Y-’-Pu £fl-øo, £fl-øol◊\YØ (Urethra) ˘Y∞-̇ Vt-\l-T-”-°-\’.

£fl-øo LØd-œm ˙TÙ’ £fl-øol˚T, £fl-øol◊\YØ ˙TÙu\ CPe-L-∞-¤s[ ˙SÙV-

‘d-Ls L›Æ ød-Ll-T-”m ˘NV-¤m S˚P-̆ T-fl-°-\-’. ß]ÿm 2˛ 3 ≠h-Po ø˙W-

‡m œ•l-T-’ £fl-øo TÙ˚R-́ -¤s[ ˙SÙV‘ ˘RÙt-\-̊ Xj R˚P-̆ Nn-Y-Rt-œ ER-

‹-°-\-’. øiP˙SWm £fl-øo LØl-T-˚Rd Lh-”l-T-”j-ß-]Ùp £fl-øol-◊\YØ´-p

C⁄dL YÙnl-◊s[ TÙd-º-̈ -VÙd-Ls ˘Y∞-̇ Vt\lT”m YÙnl-©˚] SÙm R˚P

˘Nn-°-̇ \Ùm. C’ £fl-øol-̊ T-́ u Eh-◊-\f —Y-̈ p ˙SÙn ˘RÙt-\d LÙW-Q-UÙ-L-

XÙm.

Eh-◊-\f NU-®˚X ̇ T‘-Y-ßp £fl-ø-W-Le-L-∞u Teœ

Eh-◊-\f NU-®˚X ˙T‘-Y-ßp ÿd-°V Teœ Y°d-œm J⁄ Efll˙T £fl-ø-W-Lm.

Eh-◊-\f NU-®˚X ˙T‘-R-¤d-œf £fl-ø-W-Lm Gq-YÙfl ER-‹-°-\’?

RWl-Th-”s[ TP-Æ-[d-Lm(5.3) Il Tœl-TÙn‹ ˘Nn’ Eh-◊-\f NU-®˚X ˙T‘-R-

≠p £fl-ø-W-Le-L-∞u Te-°-̊ ]l Tt-±V œ±l◊ RVÙ-̈ dL.



72

E -̈́ -Vp ̨  IX

£fløWL ̇ SÙn-Ls

Ÿ»-™VÙ  (Uremia)
$ CWi” £fl-ø-W-Le-L-fim J˙W ˙TÙufl ˘NVp-ß-\u CZl-T-ß-]Ùp

Î -̈VÙ-‹m ©\ LØ-‹l ̆ TÙ⁄h-L-fim A¨j’ UÙt-\l-T-PÙ-Up CWj-

Rj-ß-̇ X˙V ®˚X-̆ T-flm ®˚X.

$ ˙NÙ˚L ˙SÙn, EPp-G˚P œ˚\-Rp, R˚Xf-—t-\p, —YÙ-Nj-R-̊ P,

Y´t-fll-̇ TÙdœ ÿR-≠-V˚Y A±-œ-±-Ls.

$ Õ˙UÙ-P-VÙ-≠-£˙NÙ £fl-ø-W-Lm UÙt± ̊ Yj-R˙XÙ ®Yojß ̆ Nn-Ÿm

YØ.

TPÆ-[d-Lm 5.4 £fl-ø-WL ˙SÙn-Ls

˘Sl˚Wh-•v (Nephritis)
$ EP-≠p Ht-T”m ̇ SÙn ̆ RÙt-\p, Sf-—j-Ru-̊ Udœ

B[Ù-Rp ÍXm £fl-ø-W-Le-L-fidœ HtT”m ≈d-Lm.

$ LXe-°V APokR ®\j-ßp A˚UkR £fl-øo, ÿ’œ

Y≠-Ÿm, LÙnf-N-¤m, ÿLj-ß-¤m L‘d-LÙ-≠-¤m

≈dLm.

£fl-ø-W-Ld Lp (Kidney stone)
$ £fl-ø-W-Lj-ß˙XÙ £fl-øo TÙ˚R´˙XÙ LÙp-£-Vm El-

◊-Ls T•-Le-L-[Ù-Ll T•-°u-\-].

$ A•-Y-́ t-±p Y≠. £fl-øo LØl-T-ßp £W-Um, R˚Xf-

—t-\p, YÙkß Gu-T˚Y A±-œ-±-Ls.

£fl-ø-WL ˙SÙn-Ls

RY-\Ù] —LÙ-RÙ-Wl TZd-Le-L-fim YÙrd˚L ÿ˚\-L-fim ˙SÙV‘ ˘RÙt-\-¤m

£fl-ø-W-Le-L-∞u SX-̊ ]l TÙßd-°u-\-]. ∏˙Z RWl-Th-”s[ TP-Æ-[d-Lm (5.4) Il

Tœl-TÙn‹ ˘Nn-’m Aß-Lj RL-Yp ˙NL-̈ j-’m £fl-ø-WL ˙SÙn-L-̊ [d œ±j’

J⁄ Lh-”˚W RVÙ-̈ dL

Æp-≠-Vm ̆ _ÙaÙu

˙LÙsl

Õ˙UÙ-P-VÙ-≠-£v (Haemodialysis)

£fl-ø-W-Le-Ls ÿ›-̊ U-VÙ-Ll T›-R-̊ PkR „r-®-̊ X-́ p CWj-Rj-ß-¤s[ LØ-‹l

˘TÙ⁄h-L˚[ ød-Lm ˘Nn-Y-Rtœ S≈] U⁄j-’Y A±-Æ-Vp œ±l-©-”m YØ˙V

Õ˙UÙ-P-VÙ-≠-£v.

CWj-Rj˚R ˘NVt˚L£fl-ø-W-Lm (Haemodialyser) YØ-VÙLf ˘N¤jß —j-Rm ˘Nn-

Ÿm ˘RÙØp-÷hT ÿ˚\˙V Õ˙UÙ-P-VÙ-≠-£v. ÿRp ˘NVt˚L £fl-ø-W-Lm Y•-Y-

˚Uj-R’ 1944 ˛Cp Pf— U⁄j-’-Y-WÙ] Æp-≠-Vm ˘_ÙaÙu ˙LÙsl BYÙo.

RWl-Th-”s[ TP-Æ-[d-Lm (8.5) Tœl-TÙn‹ ̆ Nn’ Õ˙UÙ-P-VÙ-≠-£-£u ®˚X-L˚[

A±-Æ-Vp œ±l-̇ Th-•p G›-’-L.
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AÏo: C⁄ £fl-ø-W-Le-L-fim T›-R-˚PkR -UÙ-Q-Y-‡d-œf NL-UÙ-Q-Yo-L-∞u

ER-Æd-L-Wm. HZÙm Yœl◊ UÙQ-Y-‡-˚PV £°f-˚Nd-LÙL NL-UÙ-Q-Yo-Ls

®ß-Ÿ-RÆ A∞j-R-]o. UÙQ-Y-≤u RÙn £fl-ø-W-Lm A∞d-°-\Ùo..

NL-UÙ-Q-Y-‡dœ Si-To-L-∞u ER-Æd-L-Wm

1. LØ-‹l˘TÙ⁄h-L-∞u A[-‹-·-•V CWj-Rm

RU-≤-´-≠-⁄k’ PVÙ-≠-£v Î≤h-•tœ

LPj-Rl-T-”-°-\-’. CWj-Rm Lh-•-VÙ-R-˚Xj

R”l-T-Rtœ ˘al-TÙ-̈ u ˙Nod-Ll-T-”-°-\’.

3. —j-Rm ˘Nn-Vl-ThP CWj-Rm ˙Y˘\Ù⁄ œZÙn YØ-

VÙL ¡i-”m £˚W-L-fid-œd LPj-ß-Æ-Pl-T-”-°-\-’.

2.˘Np˙XÙ˘T´u œZÙn YØ-VÙL CWj-Rm K”m-̇ TÙ’

TW-‹-Rp YØ CWj-Rj-ß-¤s[ LØ-‹l-̆ TÙ-⁄h-Ls PVÙ-

≠-£v øo-Uj-ßtœ ød-Lm ˘Nn-Vl-T-”-°-\-’.

TP-Æ-[d-Lm 5.5 Õ˙UÙ-P-VÙ-≠-£v

£fl-ø-W-Lm UÙt±˚Yj-Rp

CWj-Rm —j-Rm ˘Nn-Y-Rtœ B˙WÙd-°-V-UÙ] J⁄ £fl-ø-W-

Lm ˙TÙ’-UÙ-]’. B]Ùp CWi” £fl-ø-W-Le-L-fim T›-R-

˚P-Ÿm ˙TÙ’ E´˚W ®˚X-®-flj-’-Y-Rt-LÙL ˙Y˘\Ù-⁄-Y-̈ -

P-™-⁄k’ ̆ NVp-ß-\-‡-̊ PV £fl-ø-W-Lj-̊ Rl ̆ Tt-fld-̆ LÙs[

˙Yi• Y⁄m. ÆTj-ß˙XÙ ©\-Yt-±˙XÙ UW-Q-U-̊ Pk-R-

Yo Ap-X’ ÿ› B˙WÙd-°-V-ÿ-̊ PV J⁄-Y-⁄˚PV £fl-ø-

W-Lm CWj-Rj ̆ RÙœ-ß-L-∞u ̆ TÙ⁄j-Rj-̊ Rl ̆ TÙflj’ UÙt±

˚Yd-L-XÙm. £fl-ø-W-Lm UÙt± ˚Yd-œm ˙TÙ’ ˘NV-≠-ZkR

£fl-ø--W-Le-Ls ød-Lm ˘Nn-Vl-T-”-Y-ßp˚X. Tß-XÙ-Ll ◊ßV £fl-ø-W-Lm T˚ZV £fl-ø-W-Lj-

ßtœ ∏˙Z TPj-ßp(5.4) LÙi-©j-ß-⁄l-T˚Rl ˙TÙufl ˘Tt-fld-̆ LÙs-T-Y-̈ u £fl-ø-WL

RU-≤-Ÿ-P‡m £fl-ø-WL £˚W-Ÿ-P-‡m C˚Qd-Ll-T-”-°u-\-]. A’-‹-Uu± ◊ßV £fl-ø-W-

Lj-ßu £fl-øod-œ-ZÙn ˘Tt-fld-̆ LÙs-T-Y-̈ u £fl-øol-̊ T-Ÿ-Pu C˚Qd-Ll-T-”-°-\-’. Su-

˘LÙ-̊ P-VÙ-[-̈ u EPp CkR £fl-ø-W-Lj˚R ÿ›-̊ U-VÙL Ht-fld-̆ LÙs-fim ˙TÙ’ Uh-

”˙U £fl-ø-W-Lm UÙt± ˚Yj-Rp ˘Yt-±-V-̊ Pk-R-RÙLd L⁄R ÿ•-Ÿm.

∏˙Z ˘LÙ”d-Ll-Th-”s[ Tj-ß-̈ d˚L ˘Nn-ß˚V  LY-≤d-L-‹m.

TPm 5.4 £fl-ø-W-Lm UÙt±

˚Yj-Rp

UÙt±˚YjR

£fl-ø-W-Lm

PÙd-Po ̇ _ÙNl C.

ÿ˙W

ÿRu ÿR-XÙ-Lf

£fl-ø-W-Lm UÙt±

˚Yj-Rp

Afl˚Y- £-°f˚N

SPj-ß-]Ùo

£fl-ø-W-Le-Ls T›-R-̊ Pk-R-Yo-L-∞-Pm Cj-R-̊ LV A‘-œ-ÿ-̊ \˚V SÙÿm L˚P-

©-•dLXÙ-Up-XYÙ?.
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˘al-T-̊ P-h•v˛ TX-Y˚L

Tp-Y-̊ Ld LÙW-Qe-L-[Ùp Lp-ƒ-W-¤dœ Ht-

T-”m ≈d-L-ÿm AR-]Ùp ̇ RÙu-flm ̇ SÙŸ˙U

˘al-T-̊ Ph-•v. ˚YWv, TÙd-º-̈ -VÙ, Sf-—l-

˘TÙ-⁄h-Ls, ˙TÙ˚R-U-⁄k-’-Ls, U’ ÿR-≠-

V˚Y  ˘al-T-̊ Ph-•v (Hepatitis) ˙SÙnd-

œd LÙW-Q-UÙ-L-XÙm.  ̆ al-T-̊ Ph-•v A, B,
C, D, E  Gu\ ˙SÙn-Ls ˚YWv RÙd-œ-R-≠-

]Ùp Ht-T-”-°u-\-]. U≠] ø˚W-Ÿm, EQ-

˚Y-Ÿm TVu-T-”j-’-Y-’, TÙ’-LÙl-Tt\ EP-

¤-\-‹-Ls, A‘-SÙ-N-]m ˘Nn-VÙR £¨g-—,

F£ Gu-T˚Y TVu-T-”jß œjß˚Yj-Rp,

˙SÙn-YÙnl-ThP J⁄-Y-̈ -P-™-⁄k’ CWj-Rm

˘Tfl-Rp Gu-T˚Y YÙ -́XÙL ˘al-T-̊ Ph-

•v ˙SÙn TW-‹-°-\-’. ˘al-T-̊ Ph-•v B
™L NÙRÙ-W-Q-UÙ-Ld LÙQl-T-”m BTj-RÙ]

˙SÙVÙ-œm .

Lp-ƒ-Wp (Liver)

EP˚X A˚P-Ÿm Sf-—l-˘TÙ-⁄h-L˚[ S”-®-˚X-VÙd-œ-Y-ßp ÿd-°V

Teœ- Y-°d-œm J⁄ Efll◊ Lp-ƒ-Wp. Sf-—l-̆ TÙ-⁄h-L-fi-P-]Ù] Aß-Lj

˘RÙPo◊ Lp-ƒ-Wp ˘Np-L-∞u AØ-Æt-œd LÙW-Q-UÙ-L-XÙm. B]Ùp EP-

≠-¤s[ ™Ll-̆ T-̈ V —Wl-©-VÙ] Lp-ƒ-W-¤dœ ©\ Efll-◊-L-fi-Pu Jl-◊-

˚Ul-T-”j-’m ̇ TÙ’ AØk’ ̇ TÙ] ̆ Np-L˚[ ¡i-”m E⁄-YÙd-œ-Y-Rt-LÙ] ß\u

Ei-”. Lp-ƒ-W-≠u ¡h-”-⁄-YÙd-Lj ß\˚] ÆP AßL A[-Æp ˘Np-Ls AØ-

Y’ ÿ•-Æp Lp-ƒ-W-≠u ˘UÙj-R-UÙ] AØ-Æt-œd  YØYœd-œm.

U’ A⁄k-’-Rp R˚P-˘NnV ˙Yi-•V æV

T-Zd-Lm Gufl ·fl-Y’ GR-]Ùp?

RWl-Th-”s[ Æ[d-Lj˚Rl Tœl-TÙn‹ ˘Nn-

’m Aß-Lj RL-Yp-Ls ßWh-•-Ÿm Yœl-©p

J⁄ L⁄j-R-We-Lm Ht-TÙ” ˘Nn-L.

U’ A⁄k-’-Rp YØ EP˚X A˚P-Ÿm Bp-

L-aÙ˚X £˚R-‹-\f ˘Nn’ S”-®-̊ X-VÙd-Lp

Æ˚]-̊ Vf ˘Nn-Y’ Lp-ƒ-Wp ˘Np-L-[Ù-œm.

CRu TV-]Ù-Ld Lp-ƒ-Wp ˘Np-L-fidœ AØ‹

Ht-T-”-°-\-’. ˘NVt-˚Ld ·fl-L[Pe-°V

EQ˚Y Ei-‘m ̇ TÙ’m Cf-̆ N-V˙X S˚P-

˘T-fl-°-\-’. U’ A⁄k-’-Rp R˚P ˘Nn-Vl-T-P

˙Yi-”Y’-Pu Sf-—l ˘TÙ⁄s Cp-XÙR

EQ˚Y Ei-Q-˙Yi-”m Gu-T-Ru ÿd-°-

Vj-’-Ym ◊¨k-R-Rp-XYÙ?

TPm 5.5 Lp-ƒ-Wp

˙RÙp(Skin)

£fl-ø-W-Le-Ls, Lp-ƒ-Wp Gu-T˚Y Ap-XÙ-Up LØ‹ ˘Y∞-

˙Vt\ Æ˚]-́ p Te-œ-̆ T-flm ˙Y˘\Ù⁄ Efll˙T ˙RÙp.

U≤R EP-≠-¤s[ ™Ll-̆ T-̈ V LØ‹ Efll-TÙ] ˙RÙ≠p

20 Xh-Nj-ßt-œm 50 Xh-Nj-ßt-œm C˚P-́ p ÆVo˚Y —Wl-

©-Ls Ei” G] LQd-°-Pl-Th-”s-[-’. Y˚[k’ —⁄i”

°Pd-œm J⁄ øiP œZ˙X ÆVo˚Y —Wl-©. œZ-≠u ÷≤

˙RÙ≠u ˙Ut-T-Wl-©p ß\d-°-\-’. ÆVo˚Y —Wl-©-´u

A•l-T-œß CWj-Rd-œ-ZpL-[Ùp —t-\l-Th-•-⁄d-œm. Cl-T-œß

ÆVo˚Y

—Wl©

TPm 6 ˙RÙp
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E´¨ LØ-‹l-˘TÙ-⁄s LØ‹ Efll◊

A¡TÙ

Ui-◊›

Èf-£-Ls

¡u

RY˚[

Fo-Y-]-L-fim

T\-̊ Y-L-fim

A˙UÙ-≤VÙ, EP˚X A˚P-Ÿm -

AßL øo

Î -̈VÙ, A˙UÙ-≤-VÙ, øo

Î¨d A™-Xm

A˙UÙ-≤VÙ

Î¨VÙ

Î¨d A™-Xm

R≤l-ThP LØ-‹-˘Y-∞-˙Vt\ Efll-◊-Ls

Cp˚X. ˘Np-≠u Es˙[ Es[ —⁄e-œ-

÷iœØr (Contractile vacuole) CkR

˙Y˚X-̊ Vf ˘Nn-°-\-’.

˘Sl-√-•-VÙdLs (Nephridia) EPp A˚\--L-

∞-≠-⁄k’ LØ-‹l˘TÙ-⁄h-L-̊ [f ˙NL-̈ j’

EP-≠u ˙Ut-T-Wl-©-¤s[ ’˚[-Ls YØ-

VÙL ˘Y∞-̇ Vt-fl-°u-\]

EQ-‹l-TÙ-˚R-˙VÙ” ˘RÙPo-◊-˘LÙi”

LÙQl-T -”m UÙp-¿ -¥-Vu œZp-Ls

(Malphigian tubules) EPp-øo-Uj-ß≠-⁄k’

LØ-‹-L˚[ ˙Yfl-©-̈ j’ ˘N¨j-Rp LØ-‹-L-

fi-Pu ˙Noj’ ˘Y∞-̇ Vt-fl-°u-\].

£fl-ø-W -Le-Ls A¨j’ UÙt-±V LØ-‹-l

˘TÙ⁄h-Ls ˙SW-•-VÙ-Lj Ri-Ω-̈ p ˘Y∞-

˙Vt-\l-T-”-°-\-’.

£fl-ø-W-Le-Ls A¨j’ UÙt-±V LØ-‹-Ls £fl-

øo Y•-Æp ˘Y∞-˙Vt-\l-T -” -° -\’.

£fl-ø-W-Le-Ls LØ-‹-L˚[ A¨j’ UÙt±

˘N¨j-Rp LØ-‹-L-fi-Pu ̆ Y∞-̇ Vt-fl°u-\-].

AhPY˚Q 5.3  Tp-Y-̊ Ld LØ‹  ˘Y∞-̇ Vt-\m

YØ-VÙL CWj-Rm LPk’ ˘Np-¤m-̇ TÙ’ CWj-Rj-ß-≠-⁄k’ RÙ’ El-◊-L-fim ø⁄m

ÆVo˚Y —Wl-©dœ ˘Np-°u-\-]. A’ ˙RÙ≠u ˙Ut-T-Wl-©p ÆVo-̊ Yj-’-∞-L-

[ÙL ˘Y∞l-T-”-°-\-’. EPp-̆ Yl-T-®-̊ X˚V J›e-œ-T-”j-R-’-Rp Gu\ ˙Y˚X-

Ÿm ÆVoj-R-¤dœ Ei”.

LØ-‹- ˘Y∞-̇ Vt-\m ©\ E -̈́ -L-∞p

U≤-R-̊ ]l ˙TÙufl ©\ E -̈́ L∞¤m Y[o-£˚RUÙt\ Æ˚]-L-∞u TV-]ÙLj

˙RÙu-flm LØ-Yl-̆ TÙ-⁄h-Ls ˘Y∞-̇ Vt-fl-Y-Rt-LÙ] A˚Ul-◊-Ls Es-[-]YÙ?

RWl-Th-”s[ Ah-P-Y˚Q (5.3) Tœl-TÙn‹ ˘Nn’ E -̈́ -L-∞u LØ‹ Efll-◊-Ls,

LØ-‹l ˘TÙ⁄s Gu-T-]-Yt˚\ Jl-◊˚U ˘Nn’ LiP-±k-R-Yt˚\ A±-Æ-Vp

œ±l-̇ Th-•p G›-R-‹m.
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UWl-Th˚P E⁄-YÙdLm

£X LØ-‹l-̆ TÙ-⁄h-Ls Ri-

•u ˚UVl-T-œ-ß-´-¤s[

ÿßof£ ̆ Tt\ ̊ NXm œZp-

L-∞p T•k’ UWl-Th˚P E⁄-

YÙ-Y-ßp ÿd-°V Teœ Y°d-

°-\-’.

C˚X Eßo-Rp

C˚X-Ls Y[of-£-V-̊ Pk’ EßWj

˘RÙPeœY-Rtœ ÿu-]Ùp RÙY-

We-Ls AYt-±-≠-⁄k’ ˙R˚Y-

VÙ] ·fl-L-̊ [j ß⁄mT G”j-’d

˘LÙs-°u-\-]. Eßok’ Æ›m

C˚X-´p LØ-‹l-˘TÙ-⁄h-Ls

Uh”˙U ™œ-ß-VÙ-Ld LÙQl-

T”m..

C˚Xj-’˚[

J∞f-˙Nod-˚L-´u ˙TÙ’

E⁄-YÙ-œm ET-Æ-˚[-‹l

˘TÙ⁄-[Ù] Bd-≥-_u,

—YÙ-£j-R-≠u ET-Æ-̊ [-‹l

˘TÙ⁄h-L-[Ù] LÙo-Tu-˚P-

VÙd-˚N”, øo Gu-T˚Y

˘Y∞-̇ Vt-\l-T-”-°u-\-].

˚aPj-̇ RÙ”

◊p-C]j RÙY-We-L-∞-¤m

£X œt-±f ˘N•-L-∞-¤m

C˚X-´u ÷≤l-T-œ-ß-´-

¤s[ ’˚[-L-[Ù] ̊ aPj

˙RÙ”-Ls(Hydathode) YØ

AßL øo ˘Y∞-̇ Vt-\l-T-”-

°-\-’.

CO2 O2
H2O

TP-Æ-[d-Lm 5.6 RÙY-We-L-∞p LØ‹ ˘Y∞-̇ Vt-\m

RÙY-We-L∞p LØ‹ ˘Y∞-̇ Vt-\m

Y[o-£˚RUÙt-\e-L-∞u Æ˚[-YÙL E⁄-YÙ-œm LØ-‹l ˘TÙ⁄h-L˚[ ˘Y∞-̇ Vt-

flm ÿ˚\-Ls RÙY-We-L∞¤m LÙQl--T-”-°u-\-]. B]Ùp ÆXe-œ-L-̊ [l ̇ TÙufl

RÙY-We-L-∞p R≤l-ThP LØ-‹-Ui-P-Xm LÙQl-T-”-Y-ßp-˚X. ÆXe-œ-L-fi-Pu

Jl-©-”m ˙TÙ’  E´o-Æ-̊ ]-L-∞u Æ°-Rm œ˚\-YÙ-]-RÙp LØ-‹-L-∞u A[‹m

RÙY-We-L-∞p ™Ldœ˚\-YÙ-œm

RWl-Th-”s[ TP-Æ-[d-Lm( 5.6) Tœl-TÙn‹ ˘Nn’ RÙY-We-L-∞u LØ-‹l-̆ TÙ-⁄h-

L-fim LØ‹ ˘Y∞-̇ Vt-\l Tœ-ß-L-fim ˘RÙPo-◊-̊ PV ÿ•-‹-L˚[ A±-Æ-Vp

œ±l-̇ Th-•p G›R-‹m.

HWÙ-[m Y[o-£˚RUÙt\ Æ˚]-Ls SU’ EP-≠p S˚P-̆ T-fl-Y-R-]Ùp EP-≠u

®˚X-®t◊ NÙj-ß-V-UÙ-°-\-’. Y[o-£˚RUÙt\ Æ˚]-L-∞u TV-]Ù-Lj ˙RÙu-flm

TX ET-Æ-̊ [-‹l ˘TÙ⁄h-L-fim EP-≠u Eh-◊-\fNU-®-̊ X-́ p ˙Yfl-TÙ-”-L˚[

E⁄-YÙdL YÙnl-◊i-”. B]Ùp LØ‹ ˘Y∞-̇ Vt-\-Æ˚] Aq-Yl-̇ TÙ˙R S˚P-

˘Tt-fld-˘LÙi-•-⁄l-T-RÙp Eh-◊-\fNU-®-˚X-´p ˙Yfl-TÙ” Ht-T-PÙ-Up EP-≠u

®˚X-®t◊ NÙj-ß-V-UÙ-°-\-’.
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LØ‹˘Y∞-˙Vt\ Æ˚]-´u YÙ´-XÙL Eh-◊-\f-N-U-®-˚X-˚Vl ˙T‘-Y-ßp

LpƒWp, £fl-ø-W-Le-Ls, ˙RÙp ÿR-≠V Efll-◊-Ls Y°d-œm Teœ Ee-L-fid-œl

◊¨k-R-Rp-X-YÙ. CkR Efll-◊-L-∞u SXl TÙ’-LÙl-©p SÙm ·”-Rp LY-]m

˘N¤j’˙YÙm.

$ U≤R EP-≠p Î¨VÙ E⁄-YÙ-œm ÿ˚\˚V Æ[d-œ-°-\Ùo-Ls.

$ £fl-ø-WLjßu Eh-◊\ A˚Ul˚T Tœl-TÙn‹ ˘Nn-’, £fl-ø-W-Le-Ls, CWj-

Rj-ß-¤s[ LØ-‹l˘TÙ⁄h-L˚[ Y•-Lh• UÙt± CWjR —j-ß-L-̈ l◊ S˚P-

˘T-\f˘Nn-Y’ Gq-YÙfl G] Æ[d-œ-°-\Ùo-Ls.

$ £fl-ø-W-Le-L-∞u A˚Ul-©t-œm E´o-Æ-̊ ]d-œm E¨V A•l-T-̊ Pd LÙW¶

˘Sl-WÙu-L-̆ [ufl ©¨j-R-±k’ AYt-±u A˚Ul-̊ T-Ÿm ˙Y˚X-̊ V-Ÿm

Æ[d-œ-°-\Ùo-Ls.

$ £fl-øo E⁄-YÙ-Y-Ru Tp-̇ Yfl ®˚X-L˚[ Y -̊̈ Nl-T• NUo-l©d-°-\Ùo-Ls.

$ £fl-ø-W-Le-L-̊ [l TÙßd-œm ˙SÙn-L-̊ [ ÆY-̈ d-°-\Ùo-Ls.

$ Õ˙UÙ-P-VÙ-≠-£-£u ®˚X-L˚[ Æ[d-œ-°-\Ùo-Ls.

$ £fl-ø-WL RÙ]j-ßu ÿd-°-Vj-’-Yj-˚R-Ÿm ULj-’-Yj-˚R-Ÿm ©¨j-R-±k’

ARtœ ˙Yi-•V ÆØl-◊-Qo-‹f ˘NVp-TÙ-”-L-∞p D”-T-”-°u-\-]o.

$ U’ A⁄k-’-Rp Lp-ƒ-W-≠u ˘NVp-L-̊ [l TÙßd-°u-\] Gu-T˚R Æ[d-œ-

°-\Ùo-Ls.

$ LØ‹ ˘Y∞-˙Vt\ Æ˚]-´p ˙RÙp Y°d-œm Te-°-˚]l Tœl-TÙn‹

˘Nn’ NUol-©d-°-\Ùo-Ls.

$ RÙY-We-L-∞-¤s[ LØ‹ ˘Y∞-̇ Vt\ Æ˚]˚V Æ[d-œ-°-\Ùo-Ls.

1. £fl-ø-W-Le-L-∞p Ri-Ω-̈ u ß⁄mT Eh-L-Y-Wp S˚P-̆ T-fl-Y’

A. °[Ù-U-⁄X-£p

B. £fl-ø-WL SÙ[j-ßp Uh-”m

C. CT-̆ Wuh ˘YN-≠p

D. £fl-øWL SÙ[j-ß-¤m ˙N™l◊ SÙ[j-ß-¤m



78

E -̈́ -Vp ̨  IX

$

$

$

$

$

2. £fl-ø-o E⁄-YÙ-Y-’-Pu ˘RÙPo-◊-̊ PV ·t-fl-Ls ∏˙Z RWl-Th-”s-[-]. CYt-

˚\d ∏˙Z ˘LÙ”d-Ll-Th-”s[ TPj-ßp Rœk-R-YÙfl  Y -̊̈ Nl-T-”j-’L

$ £fl-øo ˙NL-̈ d-Ll-T-”-°-\-’.

$ ÷i-A-̈ j-Rp Æ˚] S˚P-̆ T-fl-°-\’.

$ £fl-ø-WL SÙ[j-ß-≠-⁄k’ Cl-T-œ-ßdœ AV-≤-L-∞u ß⁄mT Eh-L-Y-

Wp S˚P-̆ T-fl-°-\’.

$ °[Ù-U-⁄-XÙo Y•-øo ˙N™d-Ll-T-”-°-\-’.

$ ˘Y∞l-◊\ £fl-ø-WL Rk-’° Y˚X-́ -≠-⁄k’ Aß-L-UÙL Gg-£-́ -⁄d-

œm Î¨VÙ Cq-Æ-Pj˚R Yk-R-̊ P-°-\’

3. °[Ù-U-⁄-XÙo Y•-ø-̈ p CWjR ˘Np-L-fim ◊W-Re-L-fim LÙQl-T”Y-ßp-̊ X.

GR-]Ùp?

1. "£fl-ø-WL ̇ SÙn-L-fim YÙrd˚L ÿ˚\-Ÿm' Gu\ R˚Xl-©p Yœl-©p L⁄jR-

Weœ Ht-TÙ” ˘Nn-L.

2. "£fl-ø-WL RÙ]m ULÙ-RÙ-]m' Gu\ L⁄j-’-Pu ˘RÙPo-◊-̊ PV Tj-ß-̈ d-̊ Lf

˘Nn-ß-L˚[ ßWh• ˘Nn-ßd-LRm-Tm RVÙ-¨j’ A±-Æl-◊l TX-˚L-´p

˘Y∞ -́”e-Ls.



Ts-∞d-·-Pm Cp-̊ X-̆ Vu-\Ùp

 Gp-XÙ-̇ S-W-ÿm CRu-ÿu-]Ùp RÙu.....

CY-‡-̊ PV YV-ßp SÙu Gq-Y-[‹

K• Æ˚[-VÙ• C⁄l-̇ Tu...

L⁄j-’l-TPj˚R Et-fl-̇ SÙd° ˘Tt˙\Ù-̈ u A©l-©-WÙ-Vj˚R Ußl-¿” ˘NnL.

EPt-T-́ t-£-Ÿm Æ˚[-VÙh-”m ˙R˚Y-RÙ]Ù?

EPt-T-́ t£ ˘Nn-Y’ GRt-LÙL?

$ C⁄-RV SX-̊ ]l TÙ’-LÙl-T-Rtœ

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

$ ...............................
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EPt-T-´t-£-´u ÿd-°-Vj-’-Ym

TP-Æ-[d-Lm( 6.1) Tœl-TÙn‹ ˘Nn’ EPt-T-́ t£ EP-¤dœ Su˚U TVl-T’ Gq-

YÙfl G] LXk-’-̊ W-VÙ-Pp ˘Nn’ œ±l◊ RVÙ-̈ d-L.

EPt-T-́ t£ ̆ NnV ̇ Yi-•-V-Ru ̇ R˚Y-̊ Vl ◊¨k’ ̆ LÙi-ºo-L-[p-X-YÙ. øeLs

ß]ÿm EPt-T-́ t£ ˘Nn-Y-’iPÙ? Æ˚[-VÙh” ˙TÙu\ U°rf-£-̊ Vj R⁄m

EPt-T-́ t-£-L-∞p Teœ˘Tfl-Y’ Æ˚[-VÙh-”j ß\˚] Aß-L-̈ d-Lf ˘Nn°-\-’.

EPt-T-́ t£ U]-C-fld-Lj-̊ Rd œ˚\l-T-’-Pu ·”-Rp —fl-—-fll-◊-Pu ˘NVp-L-∞p

D”-T-P- Sm˚U BVj-R-UÙd-L-‹m ˘Nn-°-\-’.

A˚N-‹-Ls Æ⁄l-Tl-T-PÙ-U-¤m

EPp A˚N-‹-L-fid-œd LÙW-Qm R˚N-L-[Ù-œm. SU’ EPp A˚N-‹-L-˚[l

Th•V≠-”-L.

$ ˚LL-∞u A˚N‹

$ C-R-Vj-’-•l◊

$ SÙd-°u A˚N‹

$

$ EP-≠u Gp-XÙl Tœß

YØ-VÙL Es[ CWjR

Kh-Pm ·”-°-\-’.

$ C⁄-R-Vj R˚N-Ls Efl-

ß-V-˚P-°u-\-].

TP-Æ-[d-Lm 6.1 EPt-T-́ t-£-́ u ÿd-°-Vj-’Ym

$ EP-≠p T•-Ÿm ˘LÙ›l-̊ Tf

£˚Rj’ A™R EPt-T-⁄-U-

˚]d œ˚\d-°-\-’.

$ ·”-Rp ÆVod-°-\ -’.

ÆVo˚Y YØ LØ-‹˘TÙ⁄h-

Ls ˘Y∞-̇ Vt-\l-T-”-°u-\-].

$ —YÙN YÙŸd-L-∞u T -̈

UÙt-\m ·”-Rp ß\-‡-

˚P-V-RÙL UÙfl-°-\-’.

$ ˚Yh-Pp Ll-TÙ-£h•

·”-°-\-’.

$ R˚N-L-∞p ·”-Rp CWj-Rj

Rk-’-°-Ls E⁄-YÙ-°u-\-].

$ R˚N-L-∞u ß\u ·”-°-\-’.
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CkR A˚N-‹-L-̆ [p-XÙm SU’ Æ⁄l-Tj-ßt-̇ Lt-\-YÙ\Ù S˚P-̆ T-fl-°u-\]?

A˚N-‹-L-̊ [l ̆ TÙ’-YÙL SU’ Æ⁄l-Tj-ßt-̇ Lt-\-YÙfl Lh-”l-T-”jR CVp-T˚Y,

Ap-XÙ-R˚Y G]l ©¨d-L-XÙm. SU’ Æ⁄l-Tj-ßt-̇ Lt-\-YÙfl Lh-”l-T-”jR CV-

¤m A˚N-‹-L˚[ Cf˚Nd-œhThP A˚N-‹-Ls (Voluntary movements) Gu-flm

Æ⁄l-Tj-ßt-̇ LtT Lh-”l-T-”jR CV-XÙR A˚N-‹-L˚[ Cf-̊ Nd-œh-T-PÙR A˚N-

‹-Ls (Involuntary movements) Gu-flm ·fl-Yo. øe-Ls œ±jR EPp A˚N-‹-

L˚[ RWm-©-̈ j’ G›-’L

Cf-̊ Nd-œh-ThP A˚N-‹-Ls Cf-̊ Nd-œh-T-PÙR A˚N-‹-Ls

Ah-P-Y˚Q 6.1 A˚N-‹-Ls

TX-Y-̊ Lj R˚N-Ls

EP-≠p TX-Y-̊ Lj R˚N-Ls Es-[-]. Tp-Y-̊ Lj R˚N-L-fim AYt-±u R≤j-

Ru-̊ U-L-fim Eh-ThP Ah-P-Y-̊ Q(6.2) ˘LÙ”d-Ll-Th-”s-[-’. C˚Rd œ±l-◊-L-

∞u A•l-T-̊ P-́ p Tœl-TÙn‹ ˘Nn’ œ±l◊ RVÙ-̈ j’ A±-Æ-Vp œ±l-̇ Th-

•p G›-’-L.

R˚N-Ls R˚N ˘Np-L-∞u £\l-©-Vp-◊-Ls

G¤m-◊j-R˚N (Skeletal muscle)
(Th-̊ Pd ˙LÙ”-Ls ˘LÙiP R˚N-Ls) $ EP-≠-¤s[ G¤m-◊-LfiPu C˚Qk’ LÙQl-T-”-°u-\-].

$ E⁄˚[ Y•-Æ-¤s[ ˘Np-Ls.

$ œfld-LÙL Th-̊ Pd-̇ LÙ-”-Ls LÙQl-T-”-°u-\-].

$ Cf-̊ Nd-œh-ThP A˚N-‹-L-fid-œd LÙW-Q-UÙ-°-\-’.

˘Uu-̊ Uj R˚N-Ls (Smooth muscle) $ C˚Wl-̊ T, £fl-œ-Pp ÿR-≠V Es-fi-fll-◊-L-∞-¤m CWj-Rd-

(Th-̊ Pd ˙LÙ”-L-[t\ R˚N-Ls)           œZpL-∞-¤m LÙQl-T-”-°u-\-].-

$ v©i-•p Y•-Æ-¤s[ ˘Np-Ls.

$ œfld-LÙL ˙LÙ”-Ls Cp-̊ X.

$ Cf-̊ Nd-œh-T-PÙR A˚N-‹-L-fid-œd LÙW-Q-UÙ-°u-\-].

C⁄-R-Vj-R˚N (Cardiac muscle) $ C⁄-R-Vj-ßu —Y-̈ p LÙQl-T-”-°-\’.

$ °˚[-L-[Ù-Ll ©¨kR ˘Np-Ls.

$ œfld-LÙ-Ld ˙LÙ”-Ls-LÙ-Ql-T-”-°u-\].

$ Cf-̊ Nd-œh-T-PÙR A˚N-‹-L-fid-œd LÙW-Q-UÙ-°u-\].

Ah-P-Y˚Q 6.2  Tp-Y-̊ Lj ß—d-L-fim £\l-©-Vp-◊-L-fim
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TP-Æ-[d-Lm 6.2 G¤m-◊j-R˚N˛÷i A˚Ul◊

R˚N

TÙ£d-°s

U˙VÙ-̊ Tl-̈ u

R˚N-SÙi-Ls

                     U˙VÙ-£u

          G¤m◊

       ˘PuPu

                      Bd-•u
U˙VÙ-©-X-̆ Uu-”-Ls

PÙod TÙuh ˚Xh-TÙuh

NÙod-̇ LÙ-™-Vo

         U˙VÙ-̊ Tl-̈ u

U˙VÙ-£u

Bd-•u

œ±l-◊-Ls

$ G¤m-◊j R˚N-Ls ˘Uu-̊ Uj R˚N-L-∞-≠-⁄k’ Gq-YÙfl ˙Yfl-Th-”s-[]?

$ C⁄-R-Vj R˚N-L-∞u £\l-©-Vp◊ Gu]?

—⁄e-œ-Y-Rt-œm T˚ZV ®˚X˚V A˚PY-Rt-œm Ht-\-YÙfl A˚Ul-©p £X

£\l-©-Vp-◊-Ls R˚Nf ß—d-L-fidœ Ei-”. TP-Æ-[d-L-ÿm(6.2) Æ[d-L-ÿm œ±l-

◊-L-∞u A•l-T-̊ P-́ p Tœl-TÙn‹ ˘Nn’ G¤m-◊j R˚N-L-∞u A˚Ul-̊ Tl

Tt± A±-Æ-Vp œ±l-̇ Th-•p G›-’-L.
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R˚Nj-ß-—-Æu A•l-T-̊ Pd LÙW¶ R˚Nf-̆ Np (Muscle cell). SÙo-̇ TÙufl LÙQl-

T-”m  C’ -R˚NSÙi  (Muscle fibre)Gu-flm A˚Zd-Ll-T-”-°-\-’. R˚N-L-∞p

R˚N-SÙi-Ls ·h-P-UÙ-Ld LÙQl-T-”-°u-\]. R˚N-SÙi-L-∞u Cj-R-̊ LV ̆ RÙœl-

©tœ  TÙ£d-°s-Ls (Fascicles) Gufl ˘TVo. Jq-̆ YÙ⁄ R˚N-SÙ-¶-¤m SÙuœ

ÿRp C⁄-T’ Y˚W U˙VÙ-̊ Tl-̈ -pLs  (Myofibrils) LÙQl-T-”-°u-\-]. Jq-̆ YÙ⁄

U˙VÙ-̊ Tl-̈ -¤m, U˙VÙ-©-X-̆ Uu-”-Ls (Myofilaments) Gu-\-±-Vl-T-”m ◊WR SÙo-

Ls ˘LÙi” E⁄-YÙd-Ll-Th-”s-[-’. ÿd-°-V-UÙL CWi” C]j-ßp Eh-ThP

U˙VÙ-©-X-̆ Uu-”-Ls Es-[-]. L]m œ˚\kR Bd-•u (Actin) ©X-̆ Uu-”-L-fim

L]m ·•V U˙VÙ-£u (Myosin) ©X-̆ Uu-”-L-fim C˚P-ÆhP ÿ˚\-́ p  C˚Y

J›e-œ-T-”j-Rl-Th-”s-[-]. U˙VÙ-©-X-˘Uu-”-L-∞u Cj-R-˚LV J›e-L-˚Ul◊

R˚N ˘Np-≠t-œm ARu TV-]ÙL G¤m-◊j ß—-Æt-œm Th-̊ Pd ˙LÙ” E˚PV

Ru-˚U˚V A∞d-°-\-’. CWi” C]j-ß-¤m Eh-ThP U˙VÙ©X˘Uu-”-Ls

LÙQl-T-”m Tœß C⁄iP ®\j-ß¤m Bd•u ©X-̆ Uu-”-Ls Uh-”m LÙQl-T-

”m Tœß C[m ®\j-ß-¤m LÙQl-T”--°u-\-]. C⁄iP ®\j-ß-¤s[ Tœ-ß˚V

PÙod TÙuh (Dark band) Gu-flm C[m ®\j-ß-¤s[ Tœ-ß˚V ˚Xh-TÙuh

(Light band) Gu-flm ·fl-Yo. J⁄ PÙod TÙu-”m ARu C⁄ Td-Lj-ß-¤-ÿs[

˚Xh-TÙu-•u TÙßl Tœ-ß-L-fim ˙NokR Tœß NÙo-̇ LÙ-™-Vo (Sarcomere).G]l-T-

”m. R˚N ˘Np-≠u A•l-T˚P —⁄e-œm AX-œ-L˙[ NÙo-̇ LÙ-™-Vo-Ls..

œ±l-◊-Ls

$ TÙ£d-°s

$ R˚N-˘Np

$ U˙VÙ˚Tl-̈ u

$ U˙VÙ©X-˘Uu-”-Ls

$ R˚N ˘Np-L-∞u  Th-̊ Pd-̇ LÙh-”j Ru-̊ Ud-œd LÙW-Qm

$ NÙo-˙LÙ-™-Vo

R˚N —⁄e-œ-R-≠u Tp-̇ Yfl ®˚X-Ls TP-Æ-[d-LUÙLj(6.3) RWlTh”s-[-’. œ±l-

◊-L-∞u A•l-T-̊ P-́ p Tœl-TÙn‹ ˘Nn’ œ±l◊ RVÙ-̈ j’ A±-Æ-Vp œ±l-

˙Th-•p G›-’-L.
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SWm-◊-Ls YØ A˚N-Æt-LÙ] Lh-

P˚[ R˚N-L˚[ A˚P-°-\-’.

U˙VÙ-£u Bd-•-‡-Pu

Lh”i”s[’.

U˙VÙ-£u, Bd-•u SÙi-

L˚[ C›j’ ˘S⁄e-Lf

˘Nn-°-\-’.

U˙VÙ-̊ Tl-̈ u —⁄e-œ-R-¤dœ

ÿu

NÙo-̇ LÙ-™-Vo

Bd-•u U˙VÙ£uCa2+

Ca2+

Ca2+ Ca2+

Ca2+

U˙VÙ-̊ Tl-̈ u —⁄e-°V ©\œ

TP-Æ-[d-Lm 6.3 R˚N —⁄e-œ-R-≠u Tp-̇ Yfl

®˚X-Ls

U˙VÙ-£u °˚[-Ls

SWm-◊-Ls YØVÙL —⁄e-œ-Y-RtLÙ] Lh-

P˚[ R˚N-L˚[ A˚P-°-\-’. C˚Rj

˘RÙPok’ LÙp-£-Vm AV-≤-Ls ˚Nh-̇ PÙ-

©-[Ù-Nj-ßp —fl-—-fll-T-̊ P-°u-\-].

LÙp-£ -Vm AV-≤-Ls U˙VÙ-£u,

Bd-•u SÙi-L-fid-°-̊ P˙V C˚Q-Y-Rt-

LÙ] „r-®-˚X˚V Ht-TÙ” ˘Nn-°u-\-].

U˙VÙ-£u SÙi-L-∞u °˚[-Ls Bd--£-‡-

Pu C˚Q-°u-\-].

U-̇ VÙ-£u °˚[-L-∞p ˚Yj’ ATP -̨ Cp

C⁄k’ Bt-\p —Rk-ß-W-UÙ-Y-’-Pu CkR

Bt-\p TVu-T-”jß U˙VÙ-£u °˚[-Ls

Bd-•u SÙi-L˚[ NÙo -˙LÙ -™-V -¨u

˚UVl-T-œ-ßdœ C›j’ ˘S⁄e-Lf ˘Nn-

°\-’. GpXÙ NÙo-˙LÙ-™-Vo-L-fim —⁄e-œ-

YRu LÙW-Q-UÙ-Lj R˚N ÿ›-Y-’m —⁄e-

œ-°-\-’.

œ±l-◊-Ls

$ R˚Nf —⁄e-œ-R-≠p LÙp-£-Vj-ßu Te-œ.

$ R˚N —⁄e-œ-R-¤d-LÙ] Bt-\-≠u E˚\-Æ-Pm.

$ R˚Nf —⁄e-œ-R-≠p Bd-•u, U˙VÙ-£u SÙiL-∞u Teœ

˘Th-•-́ -¤s[ RL-Yp-L-̊ [l TVu-T-”jß R˚Nf-—-⁄e-œ-R-̇ XÙ” ˘RÙPo-◊-̊ PV

J›œ TPj-̊ Rl ˘TÙ⁄j-R-UÙL ®Wl-◊-L.

R˚N-—⁄e-œ-°-\-’. LÙp-£-Vm AV-≤-Ls æÆ-W-U-̊ P-°u-\-].

ATP  ˛ -́≠-⁄k’ Bt-\p ˘Y∞-Y-⁄-°-\-’.
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UÙo-̆ T-¤m◊(1)

ÿ’-̆ L-¤m◊ (26)

Ui-̊ P-̇ VÙ”(29)

Af-—f Nh-P-Lm C˚Q-Ÿ-fll-◊f Nh-P-Lm

˙RÙsTh˚P G¤m◊ (2 x 2 = 4)

C”l-̆ T-¤m◊ Y˚[-Vm (1 x 2 = 2)

LÙ≠-¤s[ G-¤m-◊-Ls

(30 x 2 = 60)

˚L -́¤s[ G¤m-◊-Ls

(30 x 2 = 60)

ÆXÙ G¤m-◊-Ls

(12 x 2 = 24)

TPm 6.1

U≤R G-¤m-◊d-·”

R˚Nf-˙NÙo‹

Kn-Æu± L•-]-UÙ] ˙Y˚X-L-∞p D”-T-”m ˙TÙ’ AYÙŸ —YÙ-Nm YÙ -́XÙ-Lj

R˚N-L-∞p XÙd-•d A™-Xm T•-Ÿm Gufl øe-Ls ◊¨k-’-̆ LÙi-ºo-Ls Ap-X-YÙ.

C’ R˚N-̆ Np-L-∞p A™-Xj-Ru-̊ U˚V EVoj-’-Y-’-Pu R˚N —⁄e-œ-Y-̇ RÙ”

˘RÙPo-◊-̊ PV HWÙ-[m ˘SÙß-L-∞u ˘NVp-TÙh˚P Uk-R-U-̊ P-V-‹m ˘Nn-°-\-’.

ARu-T-X-]ÙL R˚N ˙NÙo-Y-̊ P-Y-’-Pu —⁄e-œ-Y-Rt-LÙ] ARu ß\u Rt-LÙ-≠-L-

UÙL CZd-Ll-T-P-‹m ˘Nn-°u-\-’. CkR ®˚Xd-œj R˚N-̇ NÙo‹ (Muscle fatigue)
Gufl ˘TVo. Kn‹ ˘LÙs-fim ˙TÙ’ XÙd-•d A™-Xm ALt-\l-T-”-Y-RÙp R˚N-

Ls ¡i-”m ˘NVp-T-Pj ˘RÙPeœ-°u-\-].

G¤m-◊-L-fim A˚N-‹m

Ee-L-[Ùp ˚LL˚[ Gk-̆ RkR ÿ˚\-́ p A˚NdL ÿ•-Ÿm? G¤m-◊-L-fim R˚N-

L-fim ˙Nok’ ˘NVp-T-”-Y-R-]Ùp Cj-R-̊ LV Tp-̇ Y-fl-ThP A˚N-‹-Ls Ht-T-”-

°u-\-]. £±-’m ˘T -̈’-UÙL 206 G¤m◊Ls ˙Nok-R˙R U≤R G¤m◊ Ui-P-Xm.

G¤m◊L-∞u C⁄l-©-Pj-̊ Rl ̆ TÙflj’ U≤R G¤m-◊d-·” Af-—f NhP-Lm(Axial
skeleton), C˚Q-Ÿ-fll-◊f Nh-P-Lm(Appendicular skeleton)  G]l ©¨d-L-XÙm. U≤R

G¤m-◊d-·-•u TPm (6.1) Et-fl-̇ SÙd-L. Af-—f Nh-P-Lm, C˚Q-Ÿ-fll-◊f NhP-Lm

Gu-T-Yt-±p Eh-T-”m G¤m-◊-L-∞u Gi-¶d-˚L-˚Vl ©¨j-R-±k’ TP-

Æ[dLm(6.4) ®Wl-◊-L.

K



86

E -̈́ -Vp ̨  IX

U≤-R-G-¤m-◊d-·”

(206 G¤m-◊-Ls)

Af-—f NhP-Lm

(80 G¤m-◊-Ls)

Ui-̊ P

-̇ VÙ” 29

˚LLs

60

TP-Æ-[d-Lm 6.4

®™oj-’-Rp R˚N

—⁄e-œ-°-\-’.

˘Pu-Pu

(Tendon)

UPd-œ-Rp R˚N (Flexor muscle)
—⁄e-œ-°-\’.

UPd-œ-Rp R˚N

R[o-Y-̊ P-°-\-’.

-®™oj-’-Rp R˚N

(Extensor muscle)
R[oY˚P-°-\’.

TPm 6.2 ˚L -́¤s[ R˚N-L-∞u ˘NVp-TÙ”

G¤m-◊-L-fi-˚P-V-‹m R˚N-L-fi-˚P-V-‹m J⁄e-°-˚QkR ˘NVp-TÙ-” Gq-YÙfl

A˚N-‹-L-∞u ˙Yfl-TÙh˚P Aß-L-̈ d-°-\’ G] SÙm T -̇̈ NÙ-ßd-L-XÙm. ˚LL-∞-

¤s[ R˚N-L-fi-̊ P-V-‹m, G¤m-◊-L-fi-̊ P-V-‹m ̆ NVp-TÙh˚P Et-fl-̇ SÙd° C˚R

G∞-RÙ-Ll ◊¨k-’-̆ LÙs-[-XÙm. TPm( 6.2) Et-fl-̇ SÙd° œ±l-◊-L-∞u A•l-T-̊ P-

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

œ±l-◊-Ls

$ R˚N-L-fid-œm G¤m-◊-L-fid-œ-™-̊ P-̇ V-Ÿs[ ˘RÙPo-◊.

$ ˚LL˚[ UPd-œm ˙TÙ’ —⁄e-œ-°\ R˚N.

$ ˚LL˚[ ®™oj-’m ˙TÙ’ —⁄e-œ-°\ R˚N.

$ ˚LL˚[ UPd-œm ˙TÙ’ R[o-Y-̊ P-Ÿm R˚N.

$ ˚LL˚[ ®™oj-’m ˙TÙ’ R[o--Y-̊ P-Ÿm R˚N

R˚N-L-s G¤m◊Lfi-Pu ˙Nok’ ˘NVp-T-”m ˙TÙ’ Uh-”˙U A˚N-‹-Ls ·”-

Rp ÿ›-̊ U-̊ V-Ÿm ß\-̊ ]-Ÿm LÙi-©d-°u-\-]. ˚L -́¤s[ R˚N-L-∞p Jufl

—⁄e-œm ˙TÙ’ ˙Y˘\Ùufl R[o-Y-̊ P-Y˚R øe-Ls ◊¨k’ ˘LÙi-ºo-L-[p-X-

YÙ. Cq-YÙ-\Ù] R˚N ˙_Ù•-L˚[ Gßo-Æ-̊ ]l-TÙh-”j R˚N-Ls (Antagonistic
muscles) Gu°˙\Ùm. Gßo-Æ-̊ ]l-TÙh-”j R˚N-L-∞u ̆ NVp-TÙ˙P ̆ T⁄m-TÙXÙ]

EPp A˚N-‹-L-fid-œm A•l-T-̊ P.
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TPm 6.3 U≤R G¤m-◊d-·-”˛ G¤m◊Íh-”-Ls

∏p-Íh”

Y›d-œ-Íh”

ÿ˚]-Íh”

Tk-’-°i-Q-

Íh”

G¤m-◊-L-fim A˚N-‹m

G¤m-◊-Ls Ju-̇ \Ù-̆ PÙufl ˘RÙPo◊ ˘LÙi-•-⁄l-T’ Íh-”-Ls YØ-VÙ-œm. Íh-

”-Ls G¤m-◊-L-fidœ ·”-Rp —Rk-ß-Wm A∞j’ A˚N-Æp Te-œ-˘T\ ER-‹

-°-\’. Íh-”-L-∞u Tp-Y-̊ L-̊ U-̊ Vl ˘TÙflj’ ˙Yfl-ThP A˚N-‹-Ls Aß-L-UÙ-

°u-\-]. U≤R G¤m-◊d-·-•u TPm(6.3) Et-fl-̇ SÙdL. ÿ•-‹-L˚[ E⁄-YÙd° Ah-

P--Y˚Q (6.3) ˘TÙ⁄j-R-UÙL ®Wl-◊-L.

Ah-P-Y˚Q 6.3 G¤m◊ Íh-”-Ls

Íh-•u Y˚L £\l-©-V-p◊ EP-≠p C⁄l-©-Pm

ÿ’-̆ L-¤m-©u ÿRp-ÿs-̆ [-¤m-

◊Pu Ui-̊ P-̇ VÙ-” ˙N⁄m Tœß

∏p-̇ TÙufl J⁄ ß˚N-́ p Uh-”m

A˚N‹ NÙj-ß-V-UÙ-°-\’.

Tk-’-°iQ Íh”

  Y›d-œ-Íh”
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˚N˙]Ù-Æ-Vp Nq‹:

˚N˙]Ù-Æ-Vp øo-Uj˚R —Wd-°u-\’.

SÙi-Ls :

G¤m-◊-L-fidœ CP-UÙt-\m Ht-T-PÙ-Up

Íh-•p Efl-ß-VÙL ®t-Lf ˘Nn-°\-’.

LÙl-—-Îs :

Íh-̊ Pl ̆ TÙßk’ TÙ’LÙd-°-\’.

TPm 6.4 UÙß¨ G¤m◊ Íh”

G¤m◊

œ⁄j-̆ R-¤m◊ :

G¤m-◊-L-fid-°-˚P-˙V-Ÿs[ EWÙn-

˚Yd œ˚\d-°-\-’.
˚N˙]Ù-Æ-Vp øo-Um:

G-¤m-◊-L-fid-°-̊ P-́ p J⁄ En-YÙL

˘NVpT-”-°-\’

G¤m◊

vº-WÙn-”-L-fim R˚N-L-fim
vº-WÙn-”-Ls Gu-\-±-Vl-T-”m ̇ Yßl-̆ TÙ-

⁄h-Ls R˚Nf-˘Np-L-∞p Bt-\p Et-Tj-ß˚V

Aß-L-̈ d-°u-\-]. £X Æ˚[-VÙh” ≈Wo-Ls AYo-

L-∞u ̆ NV˚X ̇ Uu-̊ Ul-T-”jR Cj-R-̊ LV U⁄k-

’-L˚[ TVu-T-”j-’-Y-’i-”. CYt-˚\j

˘RÙPok’ TVu-T-”j-ß-]Ùp EVokR CWjR

A›j-Rm, CR-Vj-̆ RÙ-Po-◊-̊ PV ̇ LÙ[Ù-fl-Ls ÿR-

≠V TX EPp-S-Xl ©Wf-£-̊ ]-L-̊ [Ÿm ˙RÙt-fl-

Æd-œm. Cj-R-̊ LV U⁄k-’-Ls ̆ Ti-L-∞p Bi-

£-\l-©-Vp-◊-Ls ˘Y∞l-T-”-Y-Rt-œm, Bi-L-∞p

C]l-˘T-⁄dL aÙo-˙UÙ -≤u Et-Tj-ß -´p

˙LÙ[Ùfl Ht-T-”-Y-Rt-œm LÙWQUÙ-°u-\-].-

Íh-”-L-∞u ˘NVp-TÙ” G-∞-RÙL S˚P-̆ T\ ARu A˚Ul◊ GkR A[‹ ˘TÙ⁄jR-

ÿ-̊ P-V’ G]l-TÙod-L-XÙm. ∏˙Z RWl-Th-”s[ UÙß¨ G¤m◊ Íh-•u TPm(6.4)

œ±l-◊-L-∞u A•l-T-̊ P-́ p Tœl-TÙn‹ ˘Nn’ A±-Æ-Vp œ±l-̇ Th-•p G›-’-L.

œ±l-◊-Ls

$ A˚N˚Y G∞-RÙd-œ-Y-ßp ˚N˙]ÙÆ-Vp øoUm, œ⁄j-̆ R-¤m◊ Gu-T-]-

Yt±u Te-œ.

$ SÙi-L-∞u ˙Y˚X.

$ LÙl-£-Î-∞u ˙Y˚X.

A˚N-Ætœ ER-Æ-̆ Nn-Rp Gu-T-ßp ®u-fl-Æ-”-Y-ßp˚X G¤m◊ Ui-P-

Xj-ßu ˙Y˚X-Ls. ©\ Gu-̆ ]u] ˙Y˚X-L˚[ G¤m◊ Ui-P-Xm

˘Nn-°u-\’?

$ EP-¤dœ Y•-Yj˚R A∞d-

°-\-’.

$ ˙Lh-T-Rtœ ER-‹-°-\’.

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

G¤m-◊-L-fid-œm R˚N-L-fid-œm TX

œ˚\-TÙ-”-L-fim Ht-T-”-Y-’i-”.

˘LÙ”d-Ll-Th-”s[ Æ[d-Lj˚R

Tœl-TÙn‹ ˘Nn-’m RL-Yp ßWh-•-

Ÿm G¤m-◊-L-fid-œm R˚N-L-fid-œm

Ht-T-Pd-·-•V œ˚\-TÙ-”-L-˚[d

œ±j’ A±-Æ-Vp œ±l-˙Th-•p

œ±l◊ RVÙ-̈ d-L.
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l[-̆ _p-Xm

TPm 6.6 Îd-∞]Ù

∫≠VÙ

TPm 6.5
TÙW-¡-£-Vm

Íh-”-YÙ-Rm (Rheumatic Arthritis)

$ Íh-”-L-∞p ˙SÙn ˘RÙt-\p, LÙVe-Ls, ÿ’˚U Gu-T˚Y LÙW-Qm.

$ œ⁄j---̆ R-¤m◊ Y˚[-Vj-ßt-œd ˙LÙ[Ùfl.

$ RÙe-L-ÿ-•-VÙR Y≠, Íh-”-L˚[ A˚NdL CV-XÙR ®˚X.

G¤m◊ S›-‹-Rp(Dislocation)
$ Íh”-L-∞-¤s[ G¤m-◊-L-fidœ CP-UÙt-\m.

$ SÙi-L-fid-œd ˙LÙ[Ùfl.

$ L”-̊ U-VÙ] Y≠, øo-≈d-Lm, A˚Nl-T-ßp £W-Um.

—fidœ (Sprain)

$ SÙi-Ls Cfld-L-U-̊ P-V˙YÙ E˚P-V˙YÙ ˘Nn-Rp.

$ L”-̊ U-VÙ] Y≠, øo-≈d-Lm.

G¤m-◊-L-fi-̊ P-V-‹m R˚N-L-fi-̊ P-V-‹m ∫o J›e˚L Gq-YÙfl TÙ’-LÙd-L-XÙm?

EPt-T-´t-£-´u ÿd-°-Vj-’-Ym Ee-L-fid-œj ˘R¨kR Ju-\p-X-YÙ. B]Ùp

Æ˚[-VÙh-•p D”-T”m ˙TÙ’ G¤m◊ ÿ±-‹- Ht-T-PÙ-R-YÙ-flm SÙi-L-fid-œm

Íh-”-L-fid-œm LÙVm Ht-T-PÙ-R-YÙ-flm LY-≤dL ̇ Yi-”m. G¤m-◊-L-fi-̊ P-V-‹m

R˚N-L-fi-̊ P-V-‹m Y[of-£-́ -¤m ∫o-J-›e-°-¤m Fh-Pf-Nj-’-L-fim ÿd-°V Teœ

Y°d-°u-\-].

SP-UÙh-Pm ©\ E -̈́ -L-∞p

A˚N-Æt-LÙ] A˚Ul-◊-Ls ©\ E -̈́ -L-∞-¤m Ei-Pp-X-YÙ. ∏˙Z ˘LÙ”d-Ll-

Th”s[ Æ[d-Lj-˚Rl T•j’ ˙Yfl-ThP A˚N‹ A˚Ul--◊-L-˚[d œ±j’

ÿ•-‹-L˚[ E⁄-YÙd-L-‹m.

TÙW-¡-£-Vm (Paramecium)

øo-YØ ÿu-̇ ]Ùd-°f ˘NpX TÙW-¡-£-Vj-ßtœ ER‹-Y’ ∫≠VÙ- (Cilia) dL-[Ù-œm.

˘Np-≠u ˙Ut-T-Wl-©p LÙQl-T-”m ø[m œ˚\kR ◊WR SÙo-L˙[ ∫≠-VÙd-Ls.

Îd-∞]Ù (Euglena)

Îd-∞-]Ù-Æu SP-UÙh-Pj-ßtœ ER-‹-Y’ ©[˘_p-XÙ-YÙ-œm. ø[m ·•V NÙh-

˚Pl ˙TÙu\ ◊WR SÙo-L˙[ ©[-̆ _pXÙ.

Ui-◊› (Earthworm)

Ui-◊-›-Æu EP-≠p CWi-”-Y-̊ Lj R˚N-Ls LÙQl-T-”-°u-\-]. Yh-Pj-R-̊ N-L-

fim (Circular muscles), øiP R˚N-L-fi˙U (Longitudinal muscles) A˚Y. CYt-

±u J›e-LÙ] —⁄e-œ-R-¤m T˚ZV ®˚X˚V A˚P-R-¤m Ui-◊-›-Æu SP-

UÙh-Pj˚R G∞-RÙd-œ-°u-\-]. C’ Ap-XÙ-Up EP-≠u ˙Ut-T-Wl-©p ˘Y∞˙V

Ekß®t-œm ÷i-¶-V-∏h-̇ P-Ls (Chaetae) SP-UÙh-Pj-ßtœ ER-‹-°u-\].
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Ri” ◊Æ-¬ol◊ Æ˚Ndœ

Gßo ß˚N-́ p Y[o-°-\’

˙Yo ◊Æ-¬ol◊

Æ˚Ndœ ̇ SWÙL

Y[o-°-\-’.

Ri-”-ø-̈ u Gßo ß˚N-́ p

Y[o-°-\’.

˙Yo-Ls ø˚W

˙SÙd°

Y[o°\’

˘LÙ•-Ls RÙe-œj

Ri-”-L-∞p —t±

Y[o-°-\’.

RÙYW

A˚N-‹-Ls

„t˚T Et-Tjß ̆ Nn-Ÿm £X ̇ Yßl-̆ TÙ-⁄h-Ls UL-Wk-

Rd-œ-Z˚X „t˚T˚V ̇ SÙd° Y[W ER-‹-°-\-’.

Ri” J∞˚V

˙SÙd° Y[o-°-\’

˙Yo J∞dœ Gßo

ß˚N-́ p Y[o-°-\’

TP-Æ-[d-Lm 6.7 RÙY-We-L-∞p Tp-Y˚L A˚N-‹-Ls

øo-NÙo-T-˚N‹ J∞f-NÙo-T-˚N‹

˙Yß-f
NÙoT˚N‹

˘RÙ”-E-Qo‹
NÙoT˚N‹

◊Æf-NÙo-T-˚N‹

ÆXe-œ-L-∞p Uh-”UÙ

A˚N-‹-Ls Es-[]?

RÙY-We-Ls A˚N-Y-ßp-

˚XVÙ?

A˚N‹ RÙY-We-L-∞-¤m

™≤-´u Nk-˙R-Lj˚R LY-≤j-

æo-L-[p-XYÙ. Ee-L-[’ L⁄j’-

VÙ’?

RÙY-We-L-∞p Tp-˙Yfl Ái-”-

Rp-L-fidœ HtT A˚N-‹-Ls

˙RÙu-fl-°u-\-]. J∞, ◊Æ-¬ol-◊,

øo, ̆ RÙ”-EQo‹, ̇ Yßl-̆ TÙ-⁄h-

Ls ÿR-≠-V˚Y RÙYW A˚N-‹-

L-fid-œd LÙW-Q-UÙ-°u\ Ái-”-

Rp-L-[Ù-œm. Tp-Y-̊ Lj RÙYW A˚N-‹-L-∞u TP-Æ-[d-Lm(6.7) LY-≤dL.

TP-Æ-[d-Lj-ßp, Ái-”-Rp ß˚Nd-œm A˚N-Æu ß˚Nd-œ-™-̊ P˙V H˙R-‡m

˘RÙPo◊ LÙQ-ÿ-•-°-\RÙ?
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Ah-P-Y˚Q 6.4

A˚N‹ Ái-”-Rp A˚N-Ÿm A˚N-Æu ß˚N

RÙY-WlTœß

J∞ Ri”

˙Yo-Ls Ái-”-Rp ß˚Ndœ Gß-WÙL

◊Æ-fNÙo-T-˚N‹ Ri”

 (Geotropism) ˙Yo-Ls Ái”-Rp ß˚Ndœ ˙SWÙL

øo Ri”

˙Yo-Ls

˘RÙ”EQo‹ NÙoT˚N‹ ˘RÙ”EQo‹ Ri” Ái”-Rp Ht-T-”j’m ˘TÙ⁄-fidœ

(Haptotropism) ˙SWÙ-L˙YÙ, A˚Rf-—t-±˙VÙ

˙Yßf-NÙoT˚N‹    ̇ Yßl-̆ TÙ-⁄h-L-∞u
UL-Wk-Rd-œ-Zp

˙Yßl-̆ TÙ-⁄h-L-∞u ÿu-≤-̊ X˚V

(Chemotropism) ÿu-≤˚X. ˙SÙd°

TPm 6.7 ˘RÙh-PÙp YÙ•-́ p A˚N‹

Ái-”-Rp ß˚Nd-œm A˚N-Æu ß˚Nd-œ-™-̊ P˙V ˘RÙPo-◊-̊ PV A˚N-‹-L˙[

•WÙ-©d A˚N-‹-Ls  (Tropic movements).

TP-Æ-[d-Lm(6.7) Tœl-TÙn‹ ˘Nn’ ∏˙Z RWl-Th-”s[ Ah-P-Y˚Q (6.4) ®Wl-◊L

˘RÙh-PÙp YÙ• Ee-L-fidœ ™Lj ̆ R¨kR Ju-\p-X-YÙ. CRu R≤j-Ru˚U VÙ’?

TPj˚R Et-fl-̇ SÙdL

˘RÙh-PÙpYÙ•f ˘N•-´u A˚N-Æp Ái-”-Rp ß˚Nd-œm A˚N-Æu

ß˚Ndœ™-̊ P˙V ˘RÙPo-◊iPÙ?



92

E -̈́ -Vp ̨  IX

Ái-”-Rp ß˚Nd-œm A˚N-Æu ß˚Nd-œ-™-̊ P˙V ˘RÙPo-©p-XÙR Cj-R-̊ LV

A˚N-‹-L˚[ J›e-Lt\ A˚N-‹-Ls (Nastic movements). Gu-To. J›e-Lt\

A˚N-‹-L-fid-œf —t-fll◊\j-ß-≠-⁄k’ ·”-Rp G”j-’d-LÙh-”-L-̊ [d Li-”-©-•d-

L-XÙUÙ?

SU’ EP-≠-¤s[ Tp-̇ Yfl Tœ-ß-L-∞u A˚N-‹-Ls Gq-YÙfl S˚P-̆ T-fl-°u-\-]?

G] SÙm Li-P-±k-̇ RÙm. Gq-Y-[‹ £d-L-XÙ] ˘NVp-Ls ®™P ˙SWj-ßp S˚P-

˘T-fl-°u-\-]. SU’ EP≠u Y•-Yj-ßt-œm  A˚N-‹-L-fid-œm G¤m◊ Ui-P-Xj-

ß-‡-̊ P-V-‹m R˚N-L-∞-‡-̊ P-V-‹m J⁄e-°-̊ QkR ̆ NVp-TÙ-”-L˙[ ER-‹-°u\].

CkR Efll◊ Ui-P-Xe-L˚[ SÙm LY-]j-’-Pu TÙ’-LÙdL ˙Yi-”-Up-XYÙ?

$ EPp-S-X-̊ ]l TÙ’-LÙl-T-ß-¤m YÙr-d˚Lÿ˚\ ˙SÙn-L˚[j R˚P ˘Nn-

Y-ß-¤m EPt-T-́ t-£-́ u ÿd-°-Vj-’-Yj-̊ Rl ©¨j-R-±k’ Au-\ÙP YÙrd-

˚L-́ p ˘NVp-T-”j-’-°-\Ùo-Ls.

$ U≤-R-≤u R˚N Ui-P-Xj-ßu A-̊ Ul-◊, ˙Y˚X Gu-T-]-Yt-̊ \l Tœl-

TÙn‹ ˘Nn’ NUol-©d-°-\Ùo-Ls.

$ U≤-R-≤u Tp-Y-̊ Lj R˚N-Ls, AYt-±u C⁄l-©-Pm, £\l-©-Vp-◊-Ls Gu-

T-]-Yt-̊ \l Tœl-TÙn‹ ˘Nn’ Æ[d-œ-°-\Ùo-Ls.

$ R˚Nf-—-⁄e-œ-R-≠u Tp-̇ Yfl ®˚X-L-̊ [l ©¨j-R-±k’ Æ[d-œ-°-\Ùo-Ls.

$ U≤-R-≤u G¤m◊ Ui-P-Xj-ßu A˚Ul-◊, ˙Y˚X Gu-T-]-Yt˚\ Æ[d-

œ-°-\Ùo-Ls.

$ U≤R G¤m-◊d-·h-•u Tp-̇ Yfl © -̈‹-Ls, Jq-̆ YÙ⁄ © -̈Æ-¤-ÿs[ G¤m-

◊-L-∞u Gi-¶d˚L Gu-T-]-Yt-̊ \d Li-P-±k’ Æ[d-œ-°-\Ùo-Ls.

$ U≤-R-≤u Tp-Y˚L G¤m-◊-Íh-”-Ls, AYt-±u C⁄l©-Pm, R≤j-Ru-̊ U-

Ls Gu-T-]-Yt˚\ G”j-’d-LÙh-”-L-fi-Pu Æ[d-œ-°--\Ùo-Ls.

$ G¤m-◊-L-fid-œm ÿh-”-L-fid-œm Ht-T-”m ˙LÙ[Ù-fl-L˚[Ÿm LÙW-Qj-̊ R-

Ÿm Æ[d-œ-°-\Ùo-Ls.

$ £X ÆXe-œ-L-∞p LÙQl-T-”°u\ SP-UÙh-Pj-ßtœ ER-‹m RL-Y-̊ Ul-◊-

L˚[ Æ[d-œ-°-\Ùo-Ls.

$ Tp-Y-̊ Lj RÙYW A˚N-‹-L˚[ G”j-’d-LÙh-”-L-fi-Pu Æ[d-œ-°-\Ùo-Ls.
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1. R˚Nf ˘Np-≠u A•l-T˚P —⁄e-œ-Rp AXœ

A. TÙ£d-°s

B. R˚N-SÙi

C. NÙo-˙LÙ-™-Vo

D. U˙VÙ-̊ Tl-̈ u

2. TPj˚R Et-fl-̇ SÙd° ∏˙Z RWl-Th-”s[ Æ]Ùd-L-fidœ Æ˚P R⁄L

(a) TPj-ßp LÙiT-̊ Rl ˙TÙufl J⁄ ˘N•-̊ Vf £X-SÙh-Ls A˚N-VÙ-

Up ˚Yj-ß-⁄k-RÙp ARu ˙Yo, Ri” Gu-T-Yt-±u Y[of-£-́ p

Gu] UÙt-\j-̊ Rd LÙQ-ÿ-•-Ÿm? G-R-]Ùp?

(b) CkR A˚Ul-̊ Tj ˘RÙPok’ ˘U’-YÙ-Lf —Zt-±-]Ùp ˙Yo, Ri”

Gu-T-]-Yt-±p Gu] UÙt-\m Ht-T-”m?

3. œ›-Æp Eh-T-PÙ-R-̊ Rd Li-”-©-•j’ LÙW-Qm G›-’-L.

$ Bt-±u L˚W-̇ VÙ-Wj-ß-¤s[ ̆ Ru-̊ ]-Ls Bt˚\ ̇ SÙd° Y˚[k’

Y[o-°u-\-].

$ °Qt-±u A⁄-°p ®t-œm UWe-L-∞u ˙Yo-Ls °Qt˚\ ˙SÙd° Y[o-

°u-\].

$ ˘RÙh-PÙpYÙ•f ˘N•-̊ Vj ˘RÙ”m-̇ TÙ’ —⁄e-œ-°u-\-].

$ RÙY-We-L-∞u ˙Yo-Ls ◊Æ-¬ol◊ Æ˚Ndœ A‡-·-X-UÙL Y[o-°-\’.
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$ TPj-ßp LÙi-T-̊ Rl ̇ TÙufl J⁄ ̆ Th-•-́ p UWl-̆ TÙ-•-̊ V-Ÿm øo ®˚\kR

Ui-TÙj-ß-Wj-̊ R-Ÿm J›e-œ-T-”jß ÿ˚[-Æ-”m TVfl Æ˚R-L-̊ [l ˘Th-

•-́ u Es˙[ TX Tœ-ß-L-∞p ˚Yd-L-‹m.

TV-fl-Æ˚R

UWl-̆ TÙ•

øo-®-̊ \kR Ui-TÙj-ß-Wm

£X SÙh-L-fid-œl ©\œ ™L LY-]j-’-Pu Ui-TÙj-ß-Wj˚R ̆ Y∞˙V G”dL-

‹m. ˙Yo-L-∞u Y[of£ ß˚N˚Vl ◊¨k’ ˘LÙs-L. ÿ•-‹-L˚[ G›-’L

$ EPt-T-´t-£-´u ÿd-°-Vj-’-Yj-˚Rd LÙi-©d-œm —Y-˘WÙh• RVÙ-¨j’

LÙh£dœ ˚Yd-L-‹m.



CkR UWm G]’ ÿR-

XÙm ©\kR SÙ∞p

Rk˚R Sh-P-RÙ-œm.

˙aÙ! C’ Gq-Y-[‹

œZk-̊ R-L∞u E˚W-VÙ-P˚X LY-≤j-æo-L-[p-XYÙ? J˙W YV-’-̊ PV U≤-R-‡-̊ P-

V-‹m UWj-ß-‡-̊ P-V-‹m Y[o-f£ J˙W ˙TÙu-fls-[RÙ?

RÙY-We-L-∞u Y[of-£d-œm ÆXe-œ-L-∞u Y[of-£d-œm C˚P-̇ V-Ÿs[ ˙Yfl-TÙ-

”-Ls G˚Y? AYt˚\ Th-•-V-≠h-”l TÙ⁄e-Ls.

$ RÙY-We-Ls BŸh-LÙ-Xm ÿ›-Y-’m Y[o-°u-\].

$

RÙYW Y[of£ S˚P-̆ T-fl-Y’ ˘U¨vP-™d ˘Np-L-∞u ™L Æ˚W-YÙ] ˘Np-©-̈ -R-

¤m ˘Np-Y-̊ Ll-T-”-R-¤m YÙ -́XÙ-œm. ˘RÙPok’ © -̈Y-Rt-LÙ] ß\-‡-̊ PV R≤l-

ThP Y˚L ˘Np-L˙[ ˘U¨v-P-™d ˘Np-Ls (Meristematic cells). Cj-R-̊ LV ˘Np-

Ls C⁄l-T-R-]Ùp RÙu BŸh-LÙ-Xm ÿ›-Y-’m RÙY-We-Ls Y[o-°u-\-].

˘T¨RÙ° Es-[-’.

AiQu CkR A[‹dœ

Hu Y[WÆp˚X?
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˘Np-©-̈ -‹, ˘Np-Y-[of-£, ˘Np-Tp-Y-̊ Ll-T-”-Rp

TP-Æ-[d-Lm 7.2 U≤-R-≤u Y[of£ Lh-Pe-Ls

L⁄-ÿh˚P
L⁄-ÿh-̊ P-́ u

˘Np-©-̈ ‹
Lol-T-£— œZk˚R STo

˙Y¨p

Ri-•p

L‘

L‘-Æp

˘U¨v-P-™d ˘Np-Ls RÙY-We-L-∞p Geœ LÙQl-T-”-°u-\]? TP-Æ-[d-Lm(7.1)

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

˙Th-•p G›-R‹m.

÷≤ Bd-œjß— (Apical meristem) ˙Yo, Ri”

B°-V-Yt-±u ø[m Aß-L-̈ dL ER-‹-°-\’.

Td-L-Bd-œj-ß— (Lateral meristem) Ri-•u T⁄-

Uu Aß-L-̈ dL ER-‹-°-\-’. C⁄Æ˚R-́ -̊ Xj RÙY-

Wj-ßp Uh-”m LÙQl-T-”-°-\-’.

C˚P Bd-œjß— (Intercalary meristem) Ri-•u

ø[m Aß-L-¨dL ER-‹-°-\-’. J⁄ Æ˚R-´-˚Xj

RÙY-Wj-ßu L‘-Æp (node) LÙQl-T-”-°-\-’.

TP-Æ-[d-Lm 7.1 Tp-Y-˚L-˘U-¨v-Pm

œ±l-◊-Ls

$ RÙYW Y[of£ £X Tœ-ß-L-∞p Uh-”m Ht-T-Pd LÙW-Qm Gu]?

$ J⁄ Æ˚R-́ -̊ Xj RÙY-Wj-ßu Ri” C⁄-Æ-̊ R-́ -̊ Xj RÙY-Wj-ßu Ri˚P

ÆP Æ˚W-Æp øs-°-\-’. LÙW-Qm Gu]?

$ J⁄ Æ˚R-́ -̊ Xj RÙY-We-Ls JW-[‹ T⁄-Uu Uh”˙U A˚P-YRu LÙWQm

Gu]?

RÙYWe-L-̊ [l ̇ TÙu˙\ ÆXe-œ-L-∞-¤m Y[of£ Ht-T-”-Y’ ̆ Np-©-̈ -R-¤m ̆ Np

Y[of-£-́ -]Ù-¤-UÙ-œm. B]Ùp RÙY-We-L-∞p LÙQl-T-”-Y-̊ Rl ˙TÙufl ÆXe-

œ-L-∞p R≤l-ThP Y[of-£l Tœ-ß-Ls Cp-̊ X. ÆXe-œ-L-∞p Y[of£ LÙXLh-

Pj-ßp EP-≠u GpXÙ Tœ-ß-L-∞-¤m Y[of£ S˚P-̆ T-fl-°-\-’.

TP-Æ-[d-Lj˚R (7.2) Et-fll TÙod-L-‹m
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œ˙WÙ-UÙh-•u Y˚X-́ -

¤s[ UW-©-Vp ˘TÙ⁄s

Tp-Y-̊ Ll ◊WRÍXd-·-fl-L-fim DNA (Deoxy
ribo Nucleic Acid) ÍXd-·-fl-L-fim ˙Nok’

ÎLÙ-¨-VÙh ˘Np-L-∞-¤s[ œ˙WÙ-UÙh-•u

Y˚X Bd-Ll-Th-”s-[-’. DNA ÍXd-·-±p

TÙWm-T-̈ V œQj-ßt-œ-̈ V Àu-Ls Es-[].

AR-]Ùp ˘Np-≠u

T Ù W m - T - ¨ V

˘TÙ⁄s DNA
ÍXd-·fl Bœm.

Y[of-£-́ u ÿd-°V LÙW-Qm ˘Np-©-̈ ‹ G]j ˘R¨k-R-Rp-X-YÙ. CWi” Y˚L

˘Np-©-̈ -Rp Es-[-]. C˚Zl-©-̈ -‹, œu-\p ©¨‹.

C˚Zl ©¨‹ (Mitosis)
ÎLÙ-̈ -VÙh-”-L-∞p (Eukaryotes) C˚Zl-©-̈ ‹ Gu\ ˘Np-©-̈ ‹ LÙQl-T-”-°-\-’.

J⁄ RÙn-̆ Np ©¨k’ CWi” ˙Nn ˘Np-L-[ÙL UÙflm ˘NV˙X C’.

˘Np-©-̈ -R-¤dœ BVj-R-UÙ-œm ®˚X-̊ V Cu-Po-̇ Tv  (Interphase) Gufl ·fl-

Yo. Ck-®-̊ X-́ p S˚P-̆ T-flm ÿd-°V UÙt-\e-Ls C˚Y-VÙ-œm.

$ ˘Np-≠-¤s[ œ˙WÙ-UÙh-•u Y˚X-́ -¤s[ UW-©-Vp ˘TÙ⁄h-Ls CWh-•l-

T-̊ P-Rp.

$ ˘Np ÷i-‘-fll-◊-L-fi-˚P-V-‹m ˚Nh-˙PÙ-©-[Ù-Nj-ß-‡-˚P-V-‹m A[‹

Aß-L-¨j-Rp.

Cu-Po-̇ T-̊ ^j ̆ RÙPok’ ̆ Np-©-̈ -Rp ®˚X

BWm-T-UÙ-°-\-’. CkR ®˚X-́ p S˚P-

˘T-flm UÙt-\e-Ls.

$ Eh-L⁄ © -̈Rp (Karyokinesis)
$ ˚Nh˙PÙ©[Ù-Nm © -̈Rp (Cytoki nesis).

Eh-L⁄ © -̈R-¤d-œl ©u ˚Nh-̇ PÙ-©-[Ù-Nm

© -̈Rp S˚P-̆ T-fl-°-\-’.

Eh-L⁄ © -̈Y-̊ P-Rp

˘Np-©-̈ -Rp S˚P-̆ T-flm ˙TÙ’ Eh-L-⁄-Æp

Ht-T-”m UÙt-\e-Ls ˘RÙPo-TÙL A∞d-Ll-

Th”s[ TP-Æ-[d-Lm (7.3) œ±l-◊-L-∞u

A•l-T-˚P-´p Tœl-TÙn‹ ˘Nn’ ÿ•-‹-

L˚[ E⁄-YÙd-L-‹m.

Eh-L-⁄-Ætœ Ht-T-”m UÙt-\e-L-fidœ ◊˙WÙ-

˙Tv(Prophase), ̆ Uh-PÙ-̇ Tv (Metaphase), A]Ù˙Tv (Anaphase), º˙XÙ-̇ Tv

(Telophase) G] SÙuœ ®˚X-Ls Es-[-]. Jq-̆ YÙ⁄ ®˚X-́ -¤m Ht-T-”m UÙt-

\e-L˚[ SÙm TÙod-L-XÙm.

DNA ÍXd-·fl
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˘Uh-PÙ-̇ Tv

$ œ˙WÙ-U-̇ NÙm-Ls ˘Np-≠u S”l-T-

œ-ß-́ p Y -̈̊ N-VÙL J›e-œ-T-”j-

Rl-T-”-°u-\-].

◊˙WÙ-̇ Tv

$ œ˙WÙ-UÙh-•u Y˚X R•j-’d

œfl° œ˙WÙ-U-̇ NÙm-L-[ÙL UÙfl-°u-

\-].

◊˙WÙ-̇ T-≥u

˘RÙPd-Lm

◊˙WÙ-̇ T-≥u

ÿ•‹

œ˙WÙ-UÙh-•u

Y˚X

Eh-L⁄
œ˙WÙ-U-̇ NÙm

º˙XÙ-̇ Tv

$ C⁄ ’⁄-Ye-L˚[ ̇ SÙd-°f ̆ Nu\

œ˙WÙ-U-˙NÙm-Ls œ˙WÙ-UÙh-•u

Y˚X-VÙL UÙfl-°u-\-].

$ ˙Nn Eh-L-⁄d-Ls ˙RÙu-fl-°u-\-].

TP-Æ-[d-Lm 7.3 Eh-L⁄ © -̈Æu ®˚X-Ls

˙Nn Eh-L-⁄d-Ls

A]Ù-̇ Tv

$ œ˙WÙ-U-̇ NÙ-™u œ˙WÙ-UÙh-•-”-Ls

˙Yfl-©-̈ -°u-\-]. Jq-̆ YÙ⁄ œ˙WÙ-

UÙh-•-”-L-fis[ ˙Nn œ˙WÙU

˙NÙm-L-[ÙL C⁄ ’⁄-Ye-L˚[

˙SÙd-°f ˘Np-°-\-’.

˙Nn œ˙WÙ-U-̇ NÙm-

Ls

œ±l-◊-Ls

$ œ˙WÙ-UÙh-•u Y˚X œ˙WÙU˙NÙm-L-[ÙL UÙfl-Y’ GkR ®˚X-́ p?

$ º˙XÙ-̇ T-≥v S˚P-̆ Tt\ UÙt-\m Gu]?
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◊˙WÙ-̇ Tv

œ˙WÙ-UÙh-•u Y˚X R•j-’d œfl° œ˙WÙ-U-̇ NÙm-L-[ÙL UÙfl-°-\-’.

øe-Ls E⁄-YÙd-°V ÿ•-‹-L-∞u A•l-T-̊ P-́ p Eh-L⁄ © -̈Æu ®˚X-L-fim

AYt-±u R≤j-Ru-̊ U-L-fim J›-œ-T-Pj-ßp ®Wl-◊-L.

˚Nh-̇ PÙ-©-[Ù-Nm © -̈Rp

Eh-L⁄ © -̈Rp ÿ›-̊ U-V-̊ P-Y-̇ RÙ” Jq-̆ YÙ⁄ ̆ Np-≠-¤m CWi” Eh-L-⁄dLs

˙RÙu-fl-°u-\-]. CkR ®˚Xd-œl ©\œ ˚Nh-˙PÙ-©-[Ù-N-ÿm ©¨-Y-˚Pk-RÙp

Uh”˙U ˘Np-©-̈ ‹ ÿ›-̊ U-V-̊ P-Ÿm. Eh-L-⁄-Æu © -̈Rp ®˚X-Ls RÙYW˘Np-

≠-¤m ÆXeœ ˘Np-≠-¤m H\d-œ-̊ \V NU-UÙ-œm. B]Ùp ˚Nh-̇ PÙ-©-[Ù-Nl

© -̈Rp ÿt-±-¤m ˙Yfl-ThP ®˚X-́ p S˚P-̆ T-fl-°-\-’. CRtœd LÙW-Qm RÙY-W-

˘Np-L-fid-œf ˘Np-—-Yo Ei” Gu-T-R-]Ù-XÙ-œm.

TP-Æ-[d-Lm 7.4 ˚Nh-̇ PÙ-©-[Ù-Nm © -̈Rp˛ ÆXeœ ˘Np-L-∞p.

Es-̇ SÙd-°f ̆ Nu\ Tœ-ß-

Ls T•l-T-•-VÙL Jufl

˙Nok’ ̊ Nh-̇ PÙ-©-[Ù-Nm

©¨d-Ll-T-”-°-\-’.

©[ÙvUÙ TP-Xm ̆ Np-≠u

S”l-T-œ-ß-́ p Gp-XÙl-T-œ-ß-

-́≠-⁄k-’m Es-̇ SÙd-°f

˘Np-°-\-’.

  ˙Nn ˘Np-Ls

TP-Æ-[d-Lm 7.4 ˚Nh-˙PÙ-©-[Ù-Nm ©¨-Rp˛ÆXeœ -˘Np-L∞p
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˙Nn Eh-L-⁄d-L-∞u

S”-Æp £fl-T -P -Xl

˚TLs E⁄-YÙ-°u-\-].

£fl TP-Xl-̊ T-Ls ̇ Nok’

˘Np-©-̇ [h E⁄-YÙ-°-\-’.

˘Np ©˙[h C⁄ Td-Lj-ßt-

œm Y[ok’ ©[ÙvUÙ TP-

Xj-’-Pu ̇ No-°-\-’. ̆ Np-©-

˙[h-•p ˘Np-¤-̇ XÙv

T•k’ ̆ Np-—-Y-WÙL UÙfl-°-\’

˙Nn-̆ Np-LsTPÆ-[d-Lm 7.5 ˚Nh-˙PÙ-©-[Ù-Nm ©¨-Rp ˛RÙ-Y-W-˘Np-≠p

˚Nh-̇ PÙ-©-[Ù-Nm © -̈R-̊ Xd œ±j’ E⁄-YÙ] ÿ•-‹-∞u A•l-T-̊ P-́ p ∏˙Z

RWl-Th-”s[ Ah-P-Y-̊ Q˚V (7.1) ˘TÙ⁄j-R-UÙL ®Wl-◊L

˘Np ˚Nh-̇ PÙ-©-[Ù-N-l ©¨Y-̊ P-R-≠u £\l-©Vp-◊-Ls

RÙY-W-˘Np $

ÆXe-œ-˘Np $

Ah-P-Y˚Q 7.1 ˚Nh-˙PÙ-©-[Ù-Nl©¨-Y-˚P-Rp˛ £\l-©-Vp-◊-Ls

˘Np-—-Zt£ (Cell cycle)

T•l-T-•-VÙL UÙt-\e-L-̊ [-V-̊ Pk’ Jq-̆ YÙ⁄ ˘Np-¤m Y[ok’ A”jR

©¨Y˚PR-¤d-œj RVÙ-WÙ-°-\-’. J⁄ © -̈Y-̊ P-Rp ÿRp A”jR © -̈Y-̊ P-

Rp Y˚W Jq-̆ YÙ⁄ ̆ Np-≠-¤m Ht-T-”m UÙt-\e-L-̊ [l ̆ TÙ’-YÙ-Lf ̆ Np-

—-Zt£ Gufl ·fl-Yo.

˘Np-©-¨-Y-˚P-R-≠u Æ˚[-YÙLj ˙RÙu-flm ˙Nn ˘Np-Ls Y[ok’ ¡i”m

©¨Y˚P-R-¤dœ Es-[Ù-°-\-’. Gq-Y-[‹ ÿ˚\ ˘Np ©¨-Rp S˚P-˘Tt-\Ù-¤m

˘Np-≠-¤s[ œ˙WÙU˙NÙm Gi-¶d-˚Ldœ UÙt-\m Y⁄-Y-ßp˚X Gu-T˙R

C˚Zl©¨Æu R≤j-Ru-̊ U.

C˚Zl©¨-Æu ®˚X-L-˚[d LÙh-”m ®Wk-RW v˚X-”-L˚[

÷i˙QÙd° YØ-VÙL Et-fl-˙SÙd° TPe-L˚[ A±-Æ-Vp œ±l-

˙Th-•p ¡i-”m Y˚WL

C˚Zl©¨-Æu ÿd-°-Vj-’-Ym

C˚Zl-©-̈ -Æu ÿd-°-Vj-’-Yj-̊ Rd œ±j’ RWl-Th-”s[ TP Æ[d-Lm(7.6) I

Tœl-TÙn‹ ˘Nn’ œ±l-◊j RVÙ-̈ j’ A±-Æ-Vp œ±l-̇ Th-•p EhT-”j-’-L.
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U≤-R-≤u ˘Np-L-∞p 46 œ˙WÙ-U-

˙NÙm-L-[p-X-YÙ. Aq-YÙ-̆ \-≤p

Æk-R-‘-‹m AiPÿm C˚Qk’

˙RÙu-flm L⁄-ÿh-̊ P-́ p 92

œ˙WÙU-̇ NÙm-Ls C⁄dL

˙Yi”-Up-XYÙ?

œ˙WÙ-U-̇ NÙm-L-∞u Gi-¶d˚L

˘LÙ— ˛ 6
˙R… ˛ 32
TVfl ˛ 14
U≤-Ru ˛ 46

Y[of-£dœ
ß—d-L-∞u œ˚\-TÙ-”-L-

˚[f ˘Nl-T-≤-”-Y-Rtœ

TP-Æ-[d-Lm 7.6 C˚Zl-©-̈ -Æu ÿd-°-Vj-’-Ym

C˚Zl

©¨‹

Jq-̆ YÙ⁄ E -̈́ -́ u ˘Np-L-∞-¤m œ±l-

©hP Gi-¶d˚L œ˙WÙU-̇ NÙm-Ls Es-

[-]. Jq-̆ YÙ⁄ E´¨ C]j-ß-¤m UW-

©Vp Jt-fl-̊ U-Ls ®˚X-®-flj-’-Y-Rtœm

A˚Y J˙W E´¨ C]-UÙL Cq-‹-X-°p

®˚X-˘T-fl-Y-Rt-œm œ±l-©hPœ˙WÙU

˙NÙm Gi-¶d-̊ L˙V LÙW-Q-UÙ-œm.

◊t-fl-̇ SÙ-Ÿm ˘Np-©-̈ -Y-̊ P-R-¤m

˘Np © -̈R-̊ Xd Lh-”l-T-”j-’-Y’ Àu-

L-[Ù-œm. CkR Àu-L-fidœ UÙt-\m Ht-T-”m ̇ TÙ’

˘Np-Ls Lh-”l-TÙ-•u± © -̈Y-̊ Pk’ ̆ T⁄-œ-°u-

\-]. Cq-YÙfl Aß-L-̈ d-œm ˘Np-L˙[ ◊t-fl-̇ SÙn

˘Np-Ls. C˚Y Et-Tj-ß-VÙ-œm CPj-ß-≠-⁄k’

©\ CPe-L-fid-œl TW-Y-‹m ˘Nn-°u-\-].

Ee-L-fidœ Cq-YÙ-\Ù] Nk-̇ R-Lm ˙RÙu-±-V-’iPÙ?

U≤-R-≤u C]l-̆ T-⁄dL ̆ Np-L-∞p œ˙WÙU-̇ NÙm Gi-¶d˚L TÙß-VÙL UÙflY’

Gq-YÙfl? RWl-Th-”s[ Æ[d-Lj-˚R-Ÿm TP-Æ-[d-Lj-˚R-Ÿm(7.7) œ±l◊L∞u

A•l-T-̊ P-́ p Tœl-TÙn‹ ˘Nn’ œ±l◊ RVÙ-̈ d-L.
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œu-\p ©¨‹ (Meiosis)

C]l-̆ T-⁄dL ˘Np-Ls E⁄-YÙ-œm ˘Np-©-̈ -R˙X œu-\p © -̈‹. C]l-̆ T-⁄dL Efll-◊-L-∞-¤s[

C]l-̆ T-⁄dL Et-Tjß ˘Np-L-∞p œu-\p ©¨‹ S˚P-̆ T-fl-°--\-’. U≤-R-≤p 46 œ˙WÙ-U-̇ NÙm-L-

˚[-Ÿ-̊ PV C]l-̆ T-⁄dL ˘Np ˘RÙPok’ CWi-”-ÿ˚\ © -̈Y-̊ P-°-\-’. œu-\p © -̈Æ-¤s[

Ck-Rl © -̈‹-Ls ÿ˚\˙V œu-\p ©¨‹ I,  œu-\p ©¨‹ II Gu-\-±-Vl-T-”-°u-\-]. œu-\p

©¨‹  I ˛p œ˙WÙ-U-̇ NÙm Gi-¶d˚L TÙß-Ÿ-̊ P-V(23 œ˙WÙ-U-̇ NÙm-Ls) CWi” ˙Nn ˘Np-

Ls E⁄-YÙ-°u-\-]. œu-\p ©¨‹ II ˛p Jq-̆ YÙ⁄ ˙Nn-̆ Np-¤m ¡i-”m © -̈Y-̊ P-°-\-’.-Ck-

Rl © -̈Æp œ˙WÙ-U-̇ NÙm Gi-¶d-̊ Ldœ UÙt-\m Ht-T-”-Y-ßp-̊ X. AR-]Ùp œu-\p ©¨‹ II
C˚Zl-©-̈ -Ætœ Jl-TÙ-]-RÙ-œm. œu-\p © -̈Æu TX-]ÙL J⁄ C]l-̆ T-⁄dL ̆ Np-≠-≠-⁄k’ 23

œ˙WÙ-U-̇ NÙm-L-fi-̊ PV SÙuœ ˙Nn ˘Np-Ls ˙RÙu-fl-°u-\-].

œ±l-◊-Ls

$ C]l-̆ T-⁄dL ˘Np-L-∞-¤s[ œ˙WÙ-U-̇ NÙm-L-∞u Gi-¶d˚L Gq-Y-[‹?

$ œu-\p ©¨‹ I ˛t-œl ©\œ ˙Nn-˘Np-L-∞-¤s[ œ˙WÙ-U-˙NÙm-L-∞u

Gi¶d˚L Gq-Y-[‹?

$ œu-\p ©¨‹ II -u R≤j-Ru˚U Gu]?

$ C]l-̆ T-⁄dL ˘Np Et-Tjß ÿ•-Y-̊ P-Ÿm ˙TÙ’ Ei-PÙ-œm Æk-R-‘,

AiPm B°-V-Yt-±u Gi-¶d-̊ L-́ p H˙R-‡m ˙Yfl-TÙ” Es-[RÙ?

CRu LÙW-Qm Gu]?

LXÆl-̆ T-⁄dLm S˚P-̆ T-flm E -̈́ -L-∞p CWi” Y˚L ˘Np-©-̈ -Rp S˚P-̆ T-fl-

°-\’ Gu-T-̊ Rl ◊¨k’ ˘LÙi-ºo-L-[p-X-YÙ. C˚Zl-©-̈ -‹m œu-\p-©-̈ -‹d-œ-™-

˚P-̇ V-Ÿs[ ˙Yfl-TÙ-”-L˚[l Th-•-V-≠-”-L.

Bi ˘Ti

23

46

23

23 23 23 23

46

23

23

Æk-R-‘d-Ls

AiPm

’⁄Y

Efll◊

œu-\p ©¨‹ I

C]l-̆ T-⁄dL

˘NpLs

œu-\p ©¨‹

II

’⁄Y Efll◊

˘Ti C]l-̆ T-⁄dL ̆ Np-L-∞p

œu-\p ©¨‹ S˚P-˘T-flm

˙TÙ’ J⁄ ˘T¨V AiP ˘Np-

¤m Íufl £±V ˘Np-L-fim

˙RÙu-fl-°u-\-]. £±V ˘Np-

L˚[ ’⁄Y Efll-◊-Ls  Gufl

·fl-Yo. C]l-˘T⁄d-Lj-ß-\u

Cp-XÙR C˚Y AØk’ ̇ TÙ°u-

\-].

23

TP-Æ-[d-Lm 7.7

23

23

23 23
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RÙjRÙ

SÙu

ER-Yh-”UÙ?

C˚Zl-©-̈ ‹ œu-\p--©-¨‹

GkR -Y˚L ˘Np-L-∞p S˚P-̆ T-fl-°-\’.

œ˙WÙ-U-̇ NÙm-L-∞u Gi-¶d-̊ L-́ p Y⁄m UÙt-\m.

˙Nn-̆ Np-L-∞u Gi-¶d˚L.

Th-•-Vp 7.2 C˚Zl-©-̈ -‹m œu-\p © -̈‹m

U≤R Y[of-£-́ -¤s[ Tp-̇ Yfl ®˚X-L-̊ [d œ±j’ ÿu Yœl-◊-L-∞p T•j-ß-

⁄d-°-»o-Ls. AkR ®˚X-Ls G˚Y?

$ UZ˚X $

$ $

C[-˚Ul T⁄Ym H\d-œ-˚\V 10 ÿRp 19 YV’ Y˚W-´-XÙ-œm. 20 YV-ßu

˘RÙPd-Lj-ß-̇ X˙V J⁄ ST-̈ u Y[of£ ÿ›-̊ U-V-̊ P-°-\’. EPp ARu ©u

Y[o-Y-ßp-̊ X. ©u ÿ’-̊ U˚V ˙SÙd-°f ˘Np-°-̇ \Ùm. B]Ùp ÿ’-̊ Ul T⁄-

Ym J⁄-Y-¨u YÙrd-˚L-´p ˘Y∞l-TP AßL Bi-”-Ls ˙R˚Yl-T-”m.

ÿ’˚U YÙrd-̊ L-́ p RÆodL ÿ•-VÙR Ju-\Ù-œm. EPp ß\u

C⁄d-œm ̇ TÙ’ œ”m-Tj-ß-‡-̊ P-V-‹m NÍ-Lj-ß-‡-̊ P-V-‹m SX-

‡d-LÙ-Lf ˘NVp-Th-P-Yo ÿ’-̊ Ud LÙXj-ßp R≤l-ThP ÿu-

‡-̈ ˚U ˘T\j Rœ-ß-Ÿ-̊ P-V-Y-Wp-XYÙ?

TPj˚R Et-fl-̇ SÙdL

øe-Ls Cq-Æ-Rj-ßp VÙ⁄d-LÙ-Y’ ERÆ ˘Nn-R-’iPÙ?

ÿ’˚U Gu\ ®˚X-́ p ©\-®-̊ X-L-∞-≠-⁄k’ ÿt-±-¤m ˙Yfl-ThP ˘R∞-YÙ]

UÙt-\e-Ls Ht-T-”-°u-\-]. ÿ’-̊ Ud LÙXj-ßp EP-≠p HtT”m R≤j-Ru-̊ U-

Ls G˚Y?

$ ˘Np © -̈Rp ®Wdœ œ˚\-°-\’.

$ ˘Np≠t-œd °˚Pd-œm Bd-≥-_u A[‹ œ˚\-°-\’.

$ ˘NpLs AßL A[-Æp AØ-°u-\].

$ R˚N-Ls —⁄e-œ-°u-\].

$ Bt-\p Et-Tjß œ˚\-°-\’.

$ ◊Xu-L-∞u ß\u œ˚\-°-\’.

SÙ˚[ SÙÿm ÿ’-̊ U-V-̊ P-̇ YÙm Gu-T˚R ®˚]-Æt-̆ LÙs-L. SÙm ÿß-V-Yo-L-

∞-Pm Gq-YÙfl TZL ˙Yi”m? ˙Yi•V A[‹ LY-≤l-◊m Au-◊m A∞l-T-

’iPÙ? AYo-L˙[Ù” SU’ A‘-œ-ÿ˚\ Gq-YÙ-±-⁄dL ˙Yi”m? Yœl-©p

LXk-’-̊ W-VÙ• æo-UÙ-]e-L˚[ S˚P-ÿ-̊ \l-T-”j’e-Ls.
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$ RÙYW Y[of-£dœd LÙW-Q-UÙ] Tp-Y˚L ˘U¨v-P-m-L-̊ [l ©¨jR±k’

Æ[d-œ-°-\Ùo-Ls.

$ ÎLÙ-̈ -VÙh-”-L-∞u ̆ Np © -̈Rp ®˚X-L-∞u £\l-©-Vp-◊-L-̊ [l ©¨j-R±k’

Æ[d-œ-°-\Ùo-Ls.

$ RÙY-We-L-∞-¤m ÆXe-œ-L-∞-¤m S˚P-̆ T-flm ˚Nh˙PÙ-©-[Ù-Nl © -̈Y-̊ P-

R˚X Jl-◊˚U ˘Nn’ ˙Yt-fl-̊ U-L-̊ [d Li-P-±k’ NUol-©d-°-\Ùo-Ls.

$ C˚Zl© -̈Æu ÿd-°-Vj-’-Yj-̊ Rl ©¨j-R-±k’ Æ[d-œ-°-\Ùo-Ls.

$ œu-\p ©¨-Æu YÙ´-XÙL E´-¨-]e-L-∞p œ˙WÙ-U-˙NÙm Gi-¶d˚L

®˚X-VÙL ®˚X-®-flj-Rl-T-”-Y’ Gq-YÙfl G] Æ[d-œ-°-\Ùo-Ls.

$ ÿ’-̊ U-́ u £\l-©-Vp-◊-L-̊ [l ©¨j-R-±k’ ÿß-V-Yo-L-∞-Pm T -̈‹-LÙh”m

U]-®-̊ X˚V ˘Y∞l-T-”j-’-°-\Ùo-Ls.

1. Eh-L⁄ © -̈Y-̊ P-R-≠p ˙Nn Eh-L-⁄d-Ls E⁄-YÙ-œm ®˚X

A. ◊˙WÙ-̇ Tv B. ˘Uh-PÙ-̇ Tv

C. A]Ù-̇ Tv D. º˙XÙ-̇ Tv

2. TPm Et-fl-̇ SÙdL

a. C˚Zl © -̈Æ-¤s[ Gk-R-®˚X TPj-

ßp œ±l-©-Pl-Th-”s-[’?

b. CkR ®˚X-́ -¤s[ ÿd-°V UÙt-\m

Gu]?

3. RÙY-We-L-∞u ˙Yfl-ThP Tœ-ß-L-∞¤s[  ˘U¨v-PmL-̊ [-Ÿm AYt-±u

˙Y˚X-L-̊ [-Ÿm Th-•-V-≠-”-L.

$ ◊t-fl-̇ SÙ-́ u LÙW-Qe-Ls, A±-œ-±-Ls, £°f˚N ÿ˚\ Gu-T-Yt˚\ Eh-T-

”jß J⁄ v˙PÙ¨ ˙TÙo-”m ARt-œj RœkR NUol-©j-R-̊ X-Ÿm RVÙ-̈ j’

EPp-SX Uu-\j-ßp NUol-©d-L-‹m.

$ TX ®\e-L-∞-¤s[ Lm-T-∞-Ëp, ÿj-’-Ls ÿR-≠-V˚Y TVu-T-”jß EhL⁄

© -̈Rp ®˚X-L-∞u UÙß¨ A˚Ud-L.
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