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øgZŸŠg]»@�á‚gìXøgZ7gZŸ�
Ðï™¯ìZzgCÙ�ÃŠg]äz�g3ì˜VZkÅ
¢zg]¶XÓxZ¡IYZq-Šzu}Ða}ƒñ�ZzgZy
~ëW°ìX

ZˆkÐZK̈yŠzuzVÆŠÄŠgŠCk™@*ìX
ZyÆ)b&ìÔZyÐ^gŠ~»ZÖg™@*ìZzg
Z7i™äÅÃÒ™@*ìX_.!*]ŠgZÝZˆ‚]
»gŠ¿�XpÙÆñî6,plƒ**ÔŠÄ6,âƒ**ÔZ9w
Z0!*]6,uƒ**Ô×zZà!*]6,…**uƒ**Zq-¡~

¿ìXZ,ñ́V6,Z(„gŠ¿ƒ**e’zg:Zk»Ñg
 Fg~~ƒÇX‚g}_.!*]t)§Ô×ÔŠÔWÔegÔ

ZWÔª]ÔÐ]Ô™Z:z){(c*)pÙÔ\gÔæb
 uZðÔ̄Z0+zi~ÔŠpÔ'×ZbÔZˆyq~Ô]¦/Zg~Ô

¤®)z){(ƒVƒ»Zq-e:ZzguìXZÏuJ-tŸ
ÆnÃZ+{qU*"$ƒD�XZ¤/_.!*]uÐic*Š{
ƒVÂŸÆnv0+Š{U*"$ƒD�XŸÆZ0+gZy6,

‡10*äÅ&¢AZzgÂxñ�Šì‰pÙÆz‰ÜW\V
»¢Y**ÔgzäÆˆË~−6Ckƒ**z){X
‚g}_.!*]ZzgZy»¿Zq-Šzu}Ð%1oZzgëW}
�X
Zˆ‚]Zzg_.!*]Æ‚BZK̈ãñe»ÌŸ6,ZW,7,@*  

ìT§bŠârÐZàzZáìÑ]»Ÿ6,ZW,7,@*ìX
ZÏ§bKãqÑ]»ÌŠâr6,ZW,7,@*ìXøg}

N e u r o ìÑ]Zzg_.!*]ÆZW,Z]ÐEgz¡)
(Zzg;gñy{g`ƒD�XÆZW,Z]Z¡I chemical

Y6,7,D�XTnÆEgz¡{g`ƒD�z,„
ZW,Z]Ÿ6,7,D�XtEgz¡øg}Ÿ~.]„
Zë�ÛÉZ�xŠï�XtEgzR,Z$g-.ç

E
H

Ôdopamine Ô epinephrin ÔNorepinephrin)

Ôglutamate ÔAcetycholine ÔSerotonin

Ôn i t r i c  o x i d e (ÔZzN*ÃZà) H i s t a m i n e  

Angiotensin, ÔleukotrienesÔprostaglandins

eZËZ1¤̈Z»g~Ô¡&+~J]ñrŠ8

_.!*]zZˆ‚]
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(Zzǵ4-öGHÃÑð bradyk in in ,  and  ka l l i d in

�X.zR,Z$g-.ç
E

HZq-Z¡[Ð (Catecholamine) 

Šzu}Z¡[Ã�xZg‚w™D�XWóZN*ÃZàk!*Ç
;gñyÅ§b»x™D�)z�aZƒD�Zzgz�¿
Ì™D�pZy»ŠzgZ6¿ƒ@*ì(XtZ°YÔzgxÔŠgŠÔ
åÔÆg~Z½z){ÆŠÃqÆ´z{W]ÆZdw
ÃÌ4¯D�X

((((:::: Dopamine eeeezzzz0000****ðððð))))
tŠârZzg¼{̄tZ*Æ!*CÙ~{~aZƒD 

�X

pÙÔZEyÔ’q-Ôc*ŠŠZ“ÔñeÔ’ÔGz){ 

¿ZÏÐZ�x0*D�X
ZkÅ¶Ðw»]~WoÔZWÔe6,cÔ 

ZfŠÏÔ**Zy~ÔÒpZéÅ¶Zzg%Ãie$Å¶z){
)baZƒD�X

ðI»x)Ò¿Ôyh+Zg~Ô̄j+½Z3**(Æ 

‰Üez0*ð!~Ðä3�TÐ¯]ZzgpÙCk

ƒCìX

Z¤/ez0*ðÅic*ŠCƒYñÂZK̈ypÙÐ" 

‡1Ô¹„QºZzg¹„6,ZyƒY@*ìX

tw»]ZzgZyÆÂZiy~Zë™ŠZgZŠZ™D�X 

((((:::: Serotonin §§§§zzzzIIIIáááá))))
(Zzg"545ÿ FEGJ Platelets tpyÆCigZ]) 

UÐaZƒD�X
tŠârZzg7g}Ÿ~Zq-„ÐŠzu} 

„J-�xá™YD�X
tW-$ÔpyZzgŠâr6,{mîg6,»x™D�X 

tñeÃŠg„gpp~Zë™ŠZgZŠZ™D�X 

~Ì t’ÔÒpZéÔ;LA-VZzgZ+A)é
E
EŠpy 

Zë™ŠZgZŠZ™D�X
t_.!*]6,ic*Š{ZW,Z0+ZiƒD�X 

(71 to 310  (ng/mL) §zIáÅic*ŠC) 

¬xîgÐŠzZÇVÅzzÐƒCìX
Z¤/§zIáÅic*ŠCƒYñÂ1�?ØÔW] 

~ñÔ¼ÔeZ],c*Zzgggz){‰)baZƒYD�X
´`:™äÅßg]~ñ]Ìƒ$ËìX 

Z7öÔÍ<|#ÔzgilÅ¶ZzgŠgŠz){Ð 

§zIáÅ¶ƒYCìX
§zIáÅ¶Åßg]~e6,caZƒY@*ìX 

§zIáÅlZg(,|YCìX §&ŠÐ 

((((:::: Acetylcholine ZZZZ++++TTTTÞÞÞÞÃÃÃÃAAAA))))
IÔZgZŠ~Zzg)ZgZŠ~w»]c tc*ŠŠZ“Ô 

¢zg~�X
ZyÅ¶Ðâ$o-Ÿ545é

JG
GEG¤/-kZzgZ²$**òZ%Zn 

J]ñrŠ8
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aZƒD�X
ZyÅic*ŠCÐW]~¼ÔgZwyÔW²yÔ 

eZ],c*ÔW]~$zg~ZzgÃÒ**òFgc*VƒC�X

((((:::: Endorphins ZZZZhhhhzzzzgggg®®®®))))
ÐaZƒD  p i t u i t a r y  g l a n d t 

�Zzgz�¦ÌgT�X
t;gñyŠgŠZzgZ7öÅßg]~{g`ƒD 

�X
zgilÔ t̄Z0+zi~zZá¿~{g`ƒD�‰ 

â×Ô3**ÔÒ¿z){X
tŠgŠZzgZ7öŠzg™Æ$+y~pÎZgZW,  

aZ™D�)ñeŠg„™Šï�(X
ZyÅic*Š{lZgÐe6,cÔZWz){)bi   

ƒYD�X
Zy¶ÐZWÔe6,cz){)baZƒYD�X 

((((:::: GABA ÇÇÇÇ!!!!****))))
ÐaZƒ@* beta-cells tÂxZ¡[ZzgÅ5Ò0î EEÆ 

AÌaZƒCì(X ì)DZ²
tw»]ÃgzÈ)ŠârZzgwZxg(�X 

tŠârÃ̧ôŠ}™Ÿ6,pÎZgZW,eZs�X 

Ç!*Å¶ÐZWÔ"pZ!Ôe6,cÔñe»yZ[ 

ƒ**‰)baZƒD�X

Ç!*Åic*ŠCÐâxGo‰)baZƒYD 

�X

((((:::: Adrenaline/Epinephrine ZZZZiiii++++ggggbbbbAAAA))))
(Ð Adr e n a l  g lan d tZeg›U)  

aZƒD�X
t;gñyZzgEgzR,Z$g-.ç

E
HŠzâVì1»x;gñyÅ 

§b™D�X
(Æz‰Ü fight-or-fligh tŸÅuòqÑ]) 

{g`ƒD�X
Zi+gbAÅic*ŠCÐ"yÔ<ÍZ?ØÔ"pZ!Zzg 

mmZ6aZƒ@*ìX
A uto immu ne  Zi+gbAÅic*ŠCÐ  

Æ´z{W]Å$zg~ÔÝyÔziyÅ¶z){ disease

)baZƒYD�X

ââââggggZZZZiiii++++ggggbbbbAAAA
::::(Noradrenaline/Norepinephrine)

 B r a i n tÌZeg›UZzg',+ZM)  

(ÐaZƒD�X stem

t;gñyZzgEgzR,Z$g-.ç
E

HŠzâV�1»x;gñyÅ 

§b4îgÐ™D�X
tƒlq~Ô%Ãie$Ô̧]ZŠgZuZzgZ7öÆ 

J]ñrŠ8



n¢zg~�X
 e6,cZzg  $zg~ÔÝyÔ ZyÅ¶Ð  

‰)b Attention deficit hyperactivity

�X  aZƒD
"yÔ<ÍZ?ØÔ"pZ!Ôf6Z%Zn ZyÅic*ŠCÐ 

ZzgmmZ6aZƒ@*ìX

(:  Histamine) §ð
tŠÃ¦ÂxÐaZƒD�X 

t½ZîV~Ì0*ñYD�‰ÑZ[ÔW 

ÔegZð Curd meat ½ZNÔMV)WZzg)D”{(Ô
 �Û$4545å G

EHGH‚ùZzg¿z){X
Z°YÅ´â]Z7ÐaZƒC�X 

’»‚¡Zzģ]ZŠgZuZ7ÐìX 

z){)baZƒYD ZyÅ¶Ð¥ÔåÔÑò 

�X
ZyÅic*ŠCÐeZ],c*Ôgc*bÔ…¢/õ GJÔuŠgŠÔ**uyÔ 

1$ZæÔåZzg‚÷YÜz){)baZƒD�X

((((:::: Oxytocin ZZZZzzzzËËËËIIIIÍÍÍÍ))))
t;gñy;=åÑéÐaZƒ@*ìÔdR,~ 

U)êz(~¦ƒ@*ìZzgz�Ð{g`Ì
ƒ@*ìX

tÂxÂ6)ÜÔicZzggŸ®)(Æ´z{**gï 

',@*îc¢zg~ìX
ZkÅáZiylZgZWÔZ7öŠzg™CìZzg 

pŠZOŠ~~ZŸ†™CìX
ticÔgŸ®)ZzgÒ¿ÆŠzgZy{g`ƒD 

�X
¢Ã’q-Š¶Ð)g**Ô-**Zzg¤/x/Z(Ð 

{g`ƒD�X
ZkÅic*ŠC%ŠzV~6,ZœU»(,| 

Y**ZzgúgÂV~ÂxÂ6Æ)baZ™@*ìX
ZkÅ¶ÐmlZ6Ô_.!*]Å¶ÔÒ¯] 

~¶Zzg"pZ!Ü´‘aZƒYC�X
Z4EgzR,Z$g-.ç

E
HZzg;gñyÅzzÐ_.!*]aZƒD

ZzgZˆ‚]ËZgƒD�Xfs~Zy»¿Šg`ì�Zq-
oƒlZgZzgZq-§æ]Ænƒ@*ìX

ppppÙÙÙÙ::::
ðI»x™äÐpÙqÝƒCìZkÆ´z{

Z(»xTÐ°pc*ZÅxApÙaZ™D�XZk
 amygdale Zzg anterior cortex ŠzgZyŠârÆ

7g~§bÃuƒYD�Xez0*ð{g`ƒ**Ñzq
ƒYD�TÐplCkƒCìXZÏÆ‚B
§zIáÌ{g`ƒD�TÐpÙŠk,J-CkƒC
ìXAic*Š{ez0*ð{g`ƒÇZâ„pÙic*Š{Ck

ƒÏXLZkÐÑÏn}6,—Z?ØWCìLçZzgL
ð4ìX‰Zz‡]ZK̈ypÙÐZcÌ7,@*ìXZÏ
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Æ‚Bn}»g8-Ì$+wY@*ìZzgn{íZÞìX‰
Zz‡]W\VÐW²Yg~ƒD�Xic*Š{pÙÐŸ
Ãvy(ìXÅ<å XEZŠgCîg6,W²Æ‚B#Zzg¼Z,
6ðZbZY{g`ƒYD��ŸÃ]ÐXD�X

ŠŠŠŠÄÄÄÄ::::
tZK̈ã_.!*]~ÐZq-Zë_./ìXZk~ZK̈y

Z0+gzãîg6,§iŠ{ƒ@*ìX”h+ŠgŠÔœ)c*ÃðËÆ
Üs!*]ƒä6,tªaZƒYCìXZk~ez0*ðÅ
¶ƒYCìXÜs©w!*]c*zZ§ƒä6,§zIáZzge
z0*ð»ÂZiy™Y@*ìX§zIáÅ¶ÐZK̈y**ZyZzg
_.!*CƒY@*ìXŠÄÐŸÃic*Š{1:ãZÏn
W\VÐW²ä3�ZkÐ¹‚g}6ðZbZY
$+yÐ{g`ƒYD�ZzgZK̈yúCk™@*ìX

\\\\gggg::::
Ãð¹\gZc*Yf[Ñc*ËÐŒÛ"$Æz‰Ü
**gZi+gbAZzgZi+gbA{g`ƒD�TÐŠwÅŠP

Á!ƒYCìÔ;ðVczVÐÄW@*ìXQez0*ð
Zzg§zIá{g`ƒD�TÐZYCkƒ@*

Ðá] Testosterone and estrogen  ìX
ƒCìXZkÆŒ̂Û"$Zzg(,ñZzgÉ~qªƒÂ

phenylethylamine/domamine 
¢45ÿ
EE

GZ
#-Ÿ5Õä
GG

Gâí)
({g`ƒD�XÉƒDz‰ÜZzḡ]Æz‰ÜZzË
IÍZzgzZÎ6,zÍ»Cw(,kìX

××××::::
×»¡6,¹„yZ[ZW,7,@*ì{mîgÐŠwz

Šâr6,XZkÆZW,Z]Ôn}ZzgKãw»]ÐªCÙƒD
�XZkz‰ÜÃgÈw»Cw¹(,|Y@*ìZzgt(,J
ƒZÃgÈw§IáÃ]ŠêìXWŠò»'×Z`Ygq:ƒY@*ì
Zzgz{e6,c~`Y@*ìX(,Jƒ»gÈw»Cw

ÆEgzyÃ»™ŠêìTÐ prefrontal cortex

¸]ZŠgZuOW,ƒCìXZzg¸zzì�×Åqª
~WŠòqzVÃ™70*@*X×Åqª~®OW,ƒ@*ìX
1$ÅaZö¹!~ÐZzgic*Š{ƒCìTÅzzÐ
!ZšMaZƒYCìZzg;L~:gaZƒY@*ìXÚ
×ÐŠÃ¦̧]ÁƒYCìX

 

ÐÐÐÐ]]]]::::
Ð]»_./¹¢oƒ@*ìXZk»f)ŠZgÌZzË  

IÍ**ò;gñyìXT§b¹Ûš/zZƒ@*ìZzg¹
\gÆÐ̂]aZƒYCìZÏ§bZzËIÍìXqÑè
¸\gc¢zg~ì1¸"ZZãÔçÃð~ÌC_ƒ@*
ìXZkÐZÜtÔ',@*îZzģ]ZŠgZuÔƒÔ§ÆZg~
ÌOW,ƒCìX

eeeegggg::::
egÆz‰ÜZi+gbAUÐZi+gbAZzgÃgÈw
aZƒD�XÃgÈwZzgÃg7gzy»CwZ+qª~
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(,|Y@*ìXTÅzzÐ±9Z**Ô6ÔŠxRQÔŠw
!!ŠP)Ôq»!ƒY**ÔB~ŠgŠÔQZÄW**Ô…Ôº
ZzgeZ],c*‰)baZƒYD�X

ZZZZWWWW::::
ZW~ÃgÈw»Cw(,|Y@*ì�§z&4è

HEEÆCwÃ
»ZW,Šw6,7,@*ìTÐ Epinephrine Á™ŠêìX

ŠPÁ(,|YCìZzg<ÍZ?ØƒCìXZk~IÔ!*ØZkÔ
Zzgn{OW,ƒD�Xtªic*Š{ŠâVJ-gìÂ;ð
¤6,bÔZÁzẐ¹Ô.çGz‹ZzgZ%Zn»»ç{ƒ@*ìXZk
Æ´z{ŠÃ¦̧]Å$zg~Zzg"pZ!ÅDe$aZƒYC
ìX

: jjjjyyyy
§ii0+ÏZ¤/¡]Æ_.ƒÂi0+Ï6,jygS
ìXZk~áZiy½ZÆ‚BzgilÌ�áï

Dopamine, serotonin, endorphins, ƒÂ
~ÂZiygLìT~ñepÎZgZzgË oxytocin

~jygLìX

ggggzzzz********::::
gz**Ÿ»”h+gŠ¿ìXt§zIáÅ¶Ðƒ@*ìXÃð
§Å!*]c*qŠXƒYñÂZ,z‰Ü~Ÿ»§zIá»CwÁ

ƒY@*ìXZkz‰Ü**Zy~ZzgZfŠÏÅªÆ‚B
gz**W@*ìXgzäÐZ&+zg®ZzgZzËIÍ{g`ƒD
�TÐË~jyCkƒ@*ìXgzä~
6,zÅ5»4è GHE**ò;gñy�áïgLìXaèúgÂV~ZkÅ
lZgic*Š{gSìZknZy»gz**%ŠzVÐic*Š{ƒ@*
ìX%ŠzV~ñ�Š¸gzy**ò;gñygzäÐ
gzÈ�XW²~WËIÍÔZ&+zg®ÔZzgez0*ðÆ
‚B7N*ôZzg

!5½54o-ê
G
YEGIGÌ{g`ƒD�TÐË

~jyCkƒ@*ìX
ìÑ]Zzg_.!*]~g*!*ëìXZZíìÑ]ZK̈y
—„~«™D�ZzgZdøs¯Šï�XtÇÅ Ã
—6,zZi~„ì�ZK̈yÃ{ÅÆ%ûÐZV™âg~J-
áYCìXt—„~„ì�6˜âVÅˆl
Zzg[»$40î EEìXt—„~ì�ZXŠZ]ZzgZÁÃ]Å
âW!*Šc*]y™ZCìXÇÅ—6,zZi~Ô¨gz„Å
¬Š]ÔÑZzg@s6,Ã)ñǵ„»x!Åã
ìX_.!*]ÐOW,ƒ**¡~!*]ìX×ƒ**Ô«Ôpl
ƒ**gz**z){_.!*]6,ZÏn»gŠ¿™**¡~!*]ìXpÙ
~plƒ**Çì1ZÚ7�'×Z`~Zš/Zzg
°aZƒYñXËÐZâÐ]ƒY<ZkÅ#z$Å
YñX_.!*]Ð¦[ƒY**¿Z_ìXtz…
Æñ6,pŠ6,‡1ǵÆ´z{‚ÑZdZK̈ãZz™s
�XÉt_.!*]ÐZz6,ZJ™ÎO„ZK̈yÐ£[

ìZzg¸%Š»ïÅTyìX
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» 2024 Ãck�ÛZ÷~ªZzà 2024 �Ñð 26

Zz½eóó¹ XXXIII W¸iƒZÔ&u»g~îg6,LLSWsŠ~
J-Yg~gìXckÃZq- 2024 Z~ 11 ŠHXt£«

!*gQö!*yà“W»Z³ZiqÝƒZÔTäŠ*½Æ
(»ZLwHXZy£�V~ Athletes DÙZgzVîh-V)

ZŠV~@*gõg¶ƒðZzg�á@Ãc*ŠÇgÏ]ŠÚÃ
AXZz»öîs²áÐZK̈ãÑÔZ�ŠÔZzg²:
£«Å´#ÖÆîg6,YäYD�XCÙeg‚wˆŠ*
½Æîh~ZKKãZzgf6¸]',ŠZ“ÅuzŠÃ̂g

™DƒñÔZK&6V»bCÙ{™äZzg³]zz‡g
qÝ™äÅ[~ZzàÆyZy~ZNƒD�X
@*ëÔZkxÑÃez’ÆÚZäŠZ¼Zg™Šc*ìX

ez’ª¹WzgŠzZƒV»ZEwÔZz»ŠV»Zq-
xZzg6,.yÁUg;ì�ZÒ²:£«ZzgŠV
Æ_."ÃOW,™@*ìXtZq-)ZÜ¹¿ì�ŠVÅ
ZÝgzbÃvyà@*ìXT~ZK»g™ŠÏÃ(,Jä

Æaîh~N·ZâYc*¯]»ZEw™D�ÔZk§b
ZLw¶V6,)²:ÃZ+{qÝ™D�X»g™ŠÏ

(Performance Enhancing (,JäzZàZŠzc*]
»ZEw:Üsîh-VÃ)²: Drugs; PED) 

Ì™çZ]»!*)̄  ÃZ+{ŠêìÉZyÅ¡Æa

 áCìZzgZk‡.ÞZ�Zx_."Å‚ÄÃŠZ¼Zg™@*ìX‰
 ‰ez’ÆZC²‚tWDYgì�ÔtŠVÅ‚

Y6,ÎZD¶KyÎgì�X

J]ñrþ³Š8

(6 )mX äŠzZîVÆ(,_Šx
Zz»öZzgez’C²

¦{ÃÒZûYÔ©gW!*Š



Zk*yÆfg)Ô~äZzà~ez’Å@*gõ
Ã̂l™äÅÃÒÅìÔîh-V6,ZkÆZW,Z]ZzgZk
zWZÐÖÅYg~Ã@V»Y,̂{1ìXZzà~
ez’Å@*gõ¼Š�gzczsîh-VÆlâ]Å
¶K0+„™CìÔX~ÐCÙZq-l)Zk!*]ÅÍZ„Šê

qÝ™äÆa¾uJ-  ì�îh~Zzg°»x!
YMh�X

ÄÄÄÄßßßßvvvvZZZZggggZZZZ[[[[++++iiii»»»»ZZZZEEEEwwww™™™™ggggìììì����????
Z#~äó£á~Šb‰Z°ZŠzÑg»�Zð

Ð_·HÔÂ=Z0+Zi{ƒZ�ZÝ®ZŠ»(Î**zZªÂ

ìXZkÅZq-zz™g@ÅÚ(,fƒð®ZŠìÔT»
Z0+Zi{gZ[+iÅ(,}eä6,#ƒðÅÐÎc*YY

(Ðic*Š{ßv Heroin ìXïÐØ¸ì�‹zí)
(ZEw™D Anabolic Steroids Z**1́gZ[+i)

�X|~ÔgZ[+iƒÐic*Š{=w¯]~Ð

Zzg (Cocaine) ÔÃu (Cannabis) �XZ¤/ë~
»ñZi:gZ[+ZEw™äzZßVÐ (Heroin) ‹zí

™,ÔÂøg}0*kgZ[+ZEw™äzZßVÅ®ZŠŠzt
ƒÏX

(Springers (Zzg) PubMed ó̀ZZ+‰)
(Estimates ÉŠv̀ZZ+6,Šø7[ØZ@ZzgéV)

�Ðic*Š{ßvË:Ë 1 ÐØ¸ì�Üs',¤6~
^~gZ[+i»!*‡°ÏÐZEw™D�XZ%M~

�ÆŠgxyìXÅ<å XEZÔZ¤/ë',¤6~ 4Ð3 Zk»(
�ßÍVÅ!*]™,Ât‹zí 4 �ZzgZ%M~ 1

(Ðic*Š{=wìX>»â'ì�ŸÅ$+r Heroin)

ƒðÂu]gZ[+ÆZEw~ZŸ±»Zq-KìX
¹Ðç5]~ZK̈ã›zú(,JäÆa¡¦

Zzg (Human Growth Hormone;HGH) gZ[+i
»ZEwHY@*ìX (Erythropoietin; EPO)

(ucpyÆŸ]Å®ZŠ(,J@*ìÔTÐ EPO)

]VJ-WxÅF,−4ƒCìZzģ]',ŠZ“~
ZŸ†ƒ@*ìXtŠzZNŠzZ‚ifgZùÐqÝÅY$Ë�Ô

pZy»ßZEw™¡ÆçZ]»!*)̄0YìÔ
ÉîsæC;CZW,Z]ÔpyÆ_»ç{ÔÃÒÔZzgŠw
Æ)bz){»:LÌ0YìX¼ßveZËÅôZã~

(ÆagZ[+iZEw HRT !*gñyg"5Ó4g.3ï GFGEHêZ8)
™D�Ô²ŠvZygZ[+iÅW‚yŠø7!ÅzzÐ%
eZËÅ?m,ÆpŠÐZk»ZEwÑzq™Šï�X

:Üs%ŠZAÉpZ&ÅÌZq-(,~®ZŠ
gZ[+iZEw™C�ZzgZyÆø»]Zzgz�;]Z

(Z**1́ Athletes �XVwÆîg6,pZ&îh~)

(Anabol ic  Androgenic Zhgz745ë EGEgZ[+i
»ZEwZK»g™ŠÏÃ4¯äÆa™C Steroids) 
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(~ Muscle Mass �@*�ZyÆW]ÅlZg)
ZŸ†ƒnXZ#ëZkÚø~gZ[+iÅ!*]™D�ÔÂ

(Anabolic ë{mîg6,Z**1́Zhgz745ë EGEgZ[+i
»f™™gìƒD�X Androgenic Steroids)

qÑègZ[+iÅZZlxñ�Š�Ô‰�?yZy~
(Corticosteroids) ZEwƒäzZáÃg7gZ[+i

z){ÔpZ**1́gZ[+i»ÈW]Å
Ã(,JäZzg',ŒÛZggppzZá (Muscle Mass) lZg

gZ[+iìXZzgZ(7ì�Ÿ~gZ[+i»Z
+B5½jè
E
EGIEÎN

Âz{̄g~îg6,W]ÅlZg(,JŠï�XgZ[+iz{âœ{
��Zk»ZEw™äzZáÃic*Š{œÐ»x™äÆ
‡.Þ¯**ìÔTÅzzÐW]ÅlZg~ZŸ†ƒ@*ìX
Z¤/ÃðgZ[+iápzgil:™}ÔÂÃð�Ût77,}ÇX

ZZZZzzzz»»»»@@@@****ggggõõõõ~~~~‡‡‡‡....ÞÞÞÞffff™™™™eeeezzzz’’’’$$$$++++ÄÄÄÄZZZZ****VVVV))))CCCC²²²²((((
âè~¹Ðîh-VÃZzà~ZK»g™ŠÏÃ

(» PED 4¯äÆa»g™ŠÏ(,JäzZàZŠzc*])
ZEw™DƒññZŠHìX

ÅŠ;ðÆŠzgZyŸiîh-VÆ 1960 Zzg 1950

ÅŠ;ðÆ 70 4]~gZ[+i»ZEw=wƒZX@*ëÔt
ÅŠ;ðÆZzZbJ-¬xW!*Š~~ic*Š{zWeä 80 WyZzg

6,AlÑzqƒZXZkÆˆÐ™g@Å®ZŠ~Ú
ZŸ†ƒ@*g;ìÔZzg¼czsúZò†]äâè~
Z**1́gZ[+iÆZEw»A¬xZ‹ZsÌHìX

1980DDDD1970 ææææ¹¹¹¹`̀̀̀****eeeezzzz’’’’////
@*gõÅ$+F,+ez’$+ÄZã~uz„Cw

1970 æ¹̀*Åu6,4~½zZÑÃ’/åÔ�
ÅŠ;ÇVÆŠzgZyYg~g;XZk"~ 1980 Zzg

(Anabolic **1´gZ[+i îh-VÃ!*‡°ÏÐZ
ZzgŠv»g™ŠÏ(,JäzZàZŠzc*] S t e r o i d s )

yÅ¥â]c*gŸq~Æ%Š~YC Z (PEDs)

‰XZk"»Ñæ¹̀*ÆaÎZŅ̃Zò
ŠV~»x!qÝ™**åÔpZkÆË~¹
Ðîh-VÃîsæC¡Æ”h+)b‰;gñ4,

z){»‚o (Hormone Imbalance) "F,v� Å
™**7,ZX

1988 ””””++++4444ÚÚÚÚÎÎÎÎYYYY$$$$jjjjèèèè
EEEE

EEEE]]]]44443333ððððGGGGJJJJwwwwZZZZzzzzààààDDDD
(Å Ben Johnson ”+4ÚÎY$jè

E
E)

(Ð\ Seoul Olympics YÆ]43ðGJwZzà) 1988

ƒÐ$+**xez’C²~ÐZq-ìXY$jè
E

Eä
~Îä»�ÛA™Zq-¬@  ¢aÆ£« 100

gZ[+  gkge‡ìHåpÜsPŠyˆZÐZ**1´
ÅøáÅzzÐZL (Stanozolol) Z6âizßw

Z³ZiÐøzx™Šc*ŠHXtzZ§ŠV~ez’Æ)b
ÃZY¤/™@*ìZzgZyÆÜsZŠZâ](,JäÅ
¢zg]ÃzZã™@*ìX
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::::2000 ZZZZ%%%%OOOO‚‚‚‚""""1111¹¹¹¹ÒÒÒÒiiiiïïïï JJJJGGGGHHHH¾¾¾¾WWWWggggššššZZZZ8888----ˆ̂̂̂ããããZZZZzzzzààààDDDD

( L a n c e  Z%O‚"1¹Òiï JGH¾WgšZ8-
î]Æ  ÃZzà~7ÉZq-îs Armstrong)

(USADA fg)ñZŠHÔ��Z%MÅez’#³ZŠZg{)

(äZq--g7g^ USADA ~) 2012 äÅ¶X
Yg~ÅÔT~Wg›Z8-Æ‚"1¹Ò5ë JGEYÆ&zgZ:^

ÆŠgxyZkÆ‚]Ige~ 2005Ð1999 {mîg6,
(ÆŠzgZyZq-ë{ez’ Tour de France �ÛZ÷)

¿~C_ƒäÆo]�ÛZëKXWg›Z8-ÐZk

ÆIge~�ÛZ÷ÆZ³ZiZ]áa‰ZzgZÐ@*§]
£¨~zheÐ0*È~ÎŠ~ˆXZ¤/pZkäez’»
W¸iZL™*ÆÑz¬CŠzgÐ„HåÔpz{(,}
£�VøwZzà~ñ}YäÐ$ŠHåÔ˜VZk

Æ]4-ö
HE

Zzà~N*ìR,Zb~»́»�ƒåX 2000ä

(Åî]ÆˆÎZŅ̃ZòZz»w U S A D A )

(äz{�ZkÐzZ:á1XZzàJ-özŠ: IOC)

ƒDƒñÔ‚"1¹Òiï JGHÑ÷WgšZ8-Æ‚BÝ

ez’CwÔ��¹zWeä6,Ô̧ŠVÅŠ*6,(,}
ZW,Z]%A$K�X

N*ìR,ZbZq-Z(£¨ƒ@*ìT~îh~z‰ÜÆ
ÜsŠzhD�@*�ÁÐÁz‰Ü~Hg{Ã,ð™

ÃX(

::::2000 CCCCwwwwDDDD BALCO ZZZZzzzz»»»»4444ÚÚÚÚââââgggg----yyyy����4444,,,,»»»»
ez’~C_Zq-‡.Þf™Cwt

Bay Area Laboratory (BALCO) Cw

ÅŠ;ðÆZzZb 2000 åXtCw Co-operative

~Zkz‰ÜúZxÅÂz»%œ/¯Z# 2003 ~‚tWc*Zzg
( S a n  F r a n c i s c o  ‚y�ÛZÆ™Zo

î]Å¬]6,FF  äZkÐ0 Chronicles)

 g7gF�áùXXZkCw~îh-VÃ»g™ŠÏ(,Jä
(�ÛZëÅYg„‰ÔT»ZÏszÃ¹ PED zZàZŠzc*])

©xäHåX
ÅãCŠzË BALCO ',Å5¼-ê

EY
GÔOg*Z%M~zZ

~g¿¶Ô�Zk 1984 (ä Victor Conte ÃŒ)
 ~%œ/~™ŠZgZŠZ™gì¸Xtv�Z’Z~½Zð

_5Í-.54ø
FGEHÅ�Ûz|#6,%Ãi¶ÔŠVÅŠ*~ZKvu¤/ñV

ƒðXZkCw~Zz»4Úâg-y�4,  Æa$+**x
Û~!*&+i  (Zzgä!*wÆîh~ Marion Jones)

(ÉF�gîh-VÆC_ƒä» Barry Bonds)

ZÏsZq-‚.4.$ÃaÔR,-g¤/Zë  ZÏsƒZXt
¥â]6,  ÅY+$Ð�ÛZë™Š{ (Trevor Graham)

(ÃLLŠ~ USADA FFåÔTäZ%OZAez’Zà)

Æ¶K**] (Tetrahydrogestrinone -THG) Äóó

6,ŒZq-uôÈ¶XZk»ggzZðÆË~zÃ¹
(The î]ZzgZkÆˆ�ÛŠ̀x¬Z+ÅˆXLLŠ~äóó
THG Ð%ZŠZq-em,ZIZ**1́ZgZ[+ì& Clear)

J]ñrþ³Š8
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LLŠ~äóóZka¹ŠHYètZq-™s  ¹Y@*ìXZÐ
"g8-âùå�{mîg6,ez’øá~ñ}YäÐ

ÅŠ;ðÆZzZb~�g 2000 vÆa¯c*ŠHåXt
(Ã’CwÐÝƒZX BALCO ƒZZ#t)

C_Z�ÛZŠÆa‡âã�Z]Zë¸XzËÃ‹É
~ÃŒ 2005 ŠvC_Z�ÛZŠÃêâ:Z²Zâ]»‚o™**7,ZX

ägZ[+iÅ„Å‚il»̀xJwHZzgZÐegâ{{ÅwZ
‹ðˆÔZkÆˆegâ{J-y~ÃÈ~ÅˆXZkCw

ÅzzÐîh-VZzgZyÆ‚¹VÆÜs�¯]Æ
ZEwc*„Æêx0*ñ‰Ô̧ŠvwZNỒâäZzg

(vÈƒ_ìÔZzg BALCO 0*Èc*V¬Z+ÅIXZ[)
ZkCwäŠVZzgez’#³0*ÎV6,Šk,0*ZW,Z]
%A$K�XZkCwä¯]ÅYõÆJF,J

(ZzgZŠV~ez’#³çZ* Protocols gzZŠZŠ)
Æic*Š{JÎfÅ¶K0+„ÅXZkCwä½ZðeÅ
ZzgZkÆŸÆÆ!*g}~ËZg~ZzgYõ7,@*wÃÌ
�ÛzrŠc*ìX

(R»ZÒ(ÔŠVÅZÜª]Ô BALCO)

‡âyZzg¥6,FFó̀ZZ+~jZ!Šc*Y@*ìXZy~Ð
‡.Þf™̀ZZ+MVäZkZ6,ic*Š{F,p}�áùK�
z{�:

Journal of Clinical Endocrinology and

Metabolism

International Journal of Sports Medicine

tfgZùZÒîh-VÅ¡ZzgŠVÆ£�VÅ  

‚Y6,ez’Æ�Z]6,nŠ!ìw™D�X
Cwez’Æ}òZzgŠV~²:ö BALCO

ÃD¯äÆaZVñ‰ZŠZâ]Æ!*g}~Zq-
Zôï¹ãÆîg6,Y**Y@*ìX

::::2018 ggggzzzzÏÏÏÏeeeezzzz’’’’CCCCwwwwDDDDkkkk8888----eeee8888----uuuuââââððððZZZZzzzzàààà
~‚tWc*ÔZk~ 2015 gzÏez’CwÔ�

gc*„Æik,ZÈxez’»¿�áïåT~¼ŠŠV
Æ‚BZz»öÌ�áï¸XZk¿~îh-VÆ

œpyÆ%âVÆ‚BCYh**‡.ÞÙ|#
ZŠzc*]»ZEwZzggzÏ©xÅY+$Ð6,Š{7Ù�áï¶Zy
ZÏÃ]ÅzzÐgzÏîh-VÃÎZŅ̃Z~£�VÐ

Ø™Šc*ŠHåÔZzg†!Ãgc*ÆIk8-e8-
Æuâð 2018 ~Â{ (Pyeongchang-gun)

ZzàÐgzÏšÃZL¸ò6,_ÆnÑ•™äÐ
gzuŠc*ŠHåXZkCwä±ez’»ØÎäZzggz1
~Šg70VÃZY¤/HX

ZZZZAAAAeeeezzzz’’’’’’’’qqqq----
(IDC Zy0VÆ�Z[~ÎZŅ̃ZòZz»w)

ZzgŠvŠVÅ¡VäJez’#³
ZŠZâ]**ÇK�X¬@ez’#³ (Anti-doping)

J]ñrŠ8



~ez’»£™̈äÔ 1999 (»ªx WADA Zà)

¬@£gZ]‡ì™äÔZzgWiZŠZ:YõÆZZŠÆa

Ã@VÃ%1o™äÆaHŠHåXZàÅÃ@VÆ
Ë~ez’Æ¼Šç5]»Ø`Zzgîh-VÃ£�V
ÐØHŠHX

Y»Z®gîh-VÔÃCÔ>¶  Zz»ŠVÅ‚
pZé6,ì�z{²:öZzgŠV  ZzgæZjVÅZ½¦

{8»gZ3îs  Æ_."Ã',ŒÛZggOXZ¤/pez’Æ
 Zzgg»zIVÐ½ZƒZìÔpŠVÅgzbÃ',ŒÛZggppÆ

a7VñZ�ÛZë™äÆ³xÃ',ŒÛZgǵ¢zg~ìX

ŠÙ�ÔÂt¢zg~ì�¬@ŠV  Z#ëwÅ§s
Å',ZŠg~Zk!*]ÃD¯äÆa$ÿ L™»x™Cgì@*�
Zz»»pZ[ez’Æ‚ñÐ"ŠZrgìXîh-VÔ
ZyÆÃCÔZzg?&zgZ�ÛZŠÃez’ÆçZ]Zzg}òÆ
!*g}~WÇ{™äÅÃlŠc*ÈZg~Ã�ÛzrŠ¶~Zë

�X!*syÔÑtD¯**ì�Zz»yZy6,oðYä

zZà»xÒVšÔÎÔœZzg²:ö»³ƒãe’X
~�áù*y~Ô~äZ%OeZË 2024 �Ñð

ðÃ0ZzgZyÅšÅï½Zð
_5Í-.54ø

FGEH~Z7Z[+iZzgŠv
)‡âãZŠzc*]Åñ�ŠÏ6,gzÝeZà¶XZ¤/W\ät
*y77,JÔÂZÐ¢zg7,³XtZkñçq6,ŠN
ï7™@*ìX

¦{ÃÒZûYLLyh+ZgƒâgóóZgŠzâx)‚bÔ

2024 �Ñð
https://urduscience.org/2024/366.pdf

)Yg~ì(
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6,¼ (You Tube) eZË·ZÅ6,zm,Æ-k[

ŠÚÆnŠg•fsÅ5ë LEÃN*U$™,:

https://www.youtube.com/

user/maparvaiz/video 

c*QSkYWgÃeÃZL
¯yÐZÂ  Z�g^

™Æ-k[6,ŠB:
_________________

eZË·ZÅ6,zm,Æp}ZzgÂÁj7,"Zzg

eZîyße™äÆnŠg•fsÅ5ë LE

ÃN*U$™,: (Academia) 

https://independent.academia.edu/

maslamparvaizdrparvaiz

c*QSkYWgÃeÃZL
Z�g^¯yÐZÂ™Æ
ZO¸‚V$6,7,³c*
eZîyße™,X

https://www.youtube.com/@MohammadAslamParvaiz/videos
https://independent.academia.edu/MAslamParvaizDrParvaiz
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ZkŠ*Æ¯äzZáœÇäZÐZ•ð¦:

Z0+ZiÐ%A$HìXÜƒVÅ"™Zã~ñ�Š*gzV
ZzgKƒVÅw•ƒŠg½VNhzVZzgŠgc*ƒVÆ
6,æoøƒVÔ¤],zVÅŠHzáßWzZiƒc*Z
Z‡q³Z**]Åi0+Ï~ñ�ŠÄz‚Ô»Ñ]ÅCÙÚ
i!*yqwÐtÒy™g„ì�ZkÆð»gäZÐ
Ë4+F,KMzÂZiyÐ¯c*ì�Zk~}Ãð̈
c*ÆŠ3ð„7Šî‚B„Zk$!*yg[ätÌ�Ûâ

(8 )Îg{gÝWe$� eZßX Šc*�ÂZiy~ñ:
pH}|]ZK̈yÅ¡]ƒk6,„Ã�Zkä
-$5W‚UVÆ”wÃe¯äÆaZk@z

áZiy™{ZgnÅF,KMÃ¼Zk§b"F,KM™Šc*�"
ÑgçÑCÔçÙzâj1C)b™�6,%ŠZgƒ**Ñzqƒ

‰X
¬@u]Zy„âj1C)b~ÐZq-™X

ìXik,Ã*y~ëtY+ÅÃÒ™,Ð�¬@
u]Šg|HšìZzgZkXÃ�ä~Zsxøg~
HgÉð™@*ìX
ầZ-Vì�¬@u]Š*ÆZz‰ŠgzwZg]~Ú

(Green ZŸ±»**xìÔTÅãCŠ~zz!yZW,Z]
�qÑè!yZW,Z]°$©pî EEÃðt House Effect)

17�t!yuVÆfg)Îg`ÅŠÃgzÆgpp»
e¤/~

_5Òh454ø
GGJH6,W 18 ¿ìÔTÆ:ƒä6,Š*Æt

YäÆzZãZk**]ñ�Š�XXZkZW,~ƒäzZÑ
ÚZŸ†ì�ZZK̈ãu¤/ñVÆfg)!y
uVÆ"�Z̃yZ`ÅzzÐƒg;ìX

J]ñrþ³Š8

‰.ÞzZg/ZzgZsx

¦�Û±ñðÔ¡&+~
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¬@u]ÅZq-×gKzzZzizy~ƒäzZà
fÌì�Zy„!yuVÅzzÐ

ƒg„ìXZzizyŠgZÝZq-™õ
Ýsì�™{ƒZÅ‡[~ñ�ŠìÔ

ZzgÎg`Å¢gg‚V!*Ññ¶ÃúVÃ
'â}‚J-_.[™äÅ&¢AgBb
ìÔp!y™‡[~V™Zzizy

Æ‚B6ð¬ï™C�XíZZzizy

’Wx�CÙZzgWxÆZq-WiZŠ
‚?Åßg]~I^YCìXTÐ

!*Ññ¶ÃÑ',Z{gZ„i}6,V™:ÜsY0+ZgzVÃ
OW,™C�Éi}Åu]~ZŸ±»:Lk��X
Šg½VÅ"�É̃ðÌ™{ƒZ~!yuVÆ(,"Å
(,~zz0g„ìX

¥xƒZ�XÅa¤/+;ƒkuV»ZyZ`ì�(,~
lZg~gzZîZgïÆWÐaZƒg„�»g0eZð
W‚à**>zXW‚àkÔ³gzjgz»g0Ô$4-£4è GGGEÔ�Û-4,Zzg
ì4,z){!y™BC�Z7!y’Zka¹Y@*
ì�t!*Ç!yÅ§b»x™C�X3,u~~7ŠzVÃ
ˆgCÑÆ$ôpgppÆnºm!y¯ñYD
�XÅŠ-Zg,Zzg>»õÅƒC�tÎg`ÅŠÃ
_.[™Æ7ŠzVÃ¤/òàD�W·Z70*à;ƒkÌ

Ì¹Y@*ìYèZyÃ¯ä~jÅ(0*à(£4è
G

GEZEw
ÅYCìX

¬@u]ÜsZkŠ*~¤/ò(,|Yä»**x7âCÙ+
»ZkC{ì�ZkÆZW,Z]ZkŠg™�

�Š*ÅZq-¹(,~W!*Š~Ã»ƒYä»
ç{ÑhìXT»:LR«g~

ZŸ†ìtZŸ†eiÆ²£Í/õ
Y
NEÅzzÐƒ

g;ìzZãƒ�¦/¸œ~ÆŠzgZyR
v¢a»ZŸ†ƒ[ìZzg 18 «g~

Zkœ~Æ{8J-Zk~Zq-¢aJ-
ÆZŸ†»ZkyìX¬@u](,"

ÐŠgCWÃ]~ZŸ†ƒg;ìXîÃyZzgc[ÂZF,Æ
‚BŠ*ÆZ”V~Wgì�X¸7Éw

ŒÛd$~¬@Š~ZŸ±ÐŠ*Æ¼{‚àÅiŠ
~ƒVÐZzg¼{c!´º0YNÐX‚àÅ
zzÐR~ÆqÑ]aZƒVÐZzg(,}eä6,hQ
zZƒVÏZÏ§bic*Š{!*glzZá´̧V~i¥Š−à
0YNÏÔZy~"Z]Åc]ƒÏTÐFgc*V

´ÏZzgZñZ]ƒVÏXŒVÃð¿tìw™Yì�

�¤/ò(,|YäÅßg]~!*gl~ZŸ†YV™e
ìXÅ<å XEZ²nì�!*glŠ*ÆCÙ{~7V:ƒÏÉ

¼´̧V~Ò]ÐƒÏÂ¼´º!*Ç„øzxƒV
ÐX

J]ñrþ³Š8

¬¬¬¬@@@@uuuu]]]]((((,,,,""""ÐÐÐÐŠŠŠŠggggCCCCWWWWÃÃÃÃ]]]]
~~~~ZZZZŸŸŸŸ††††ƒƒƒƒgggg;;;;ììììXXXXîîîîÃÃÃÃyyyyZZZZzzzzggggcccc[[[[
ÂÂÂÂZZZZFFFF,,,,ÆÆÆÆ‚‚‚‚BBBBŠŠŠŠ****ÆÆÆÆZZZZ””””VVVV~~~~
WWWWggggìììì����XXXX¸̧̧̧7777ÉÉÉÉwwwwŒŒŒŒÛÛÛÛdddd$$$$
~~~~¬¬¬¬@@@@ŠŠŠŠ~~~~ZZZZŸŸŸŸ±±±±ÐÐÐÐŠŠŠŠ****ÆÆÆÆ
¼¼¼¼{{{{‚‚‚‚ààààÅÅÅÅiiiiŠŠŠŠ~~~~ƒƒƒƒVVVVÐÐÐÐZZZZzzzzgggg
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¬@u]ZK̈ãuÃÌ"uvyàg„ìX
�ßÍVÃñŠ 250J- 2050 âCÙ+Æ_.ð

p=VZzg‰.ÞzZg/ÅzzÐó]™ãƒÏYV�R
«g~ZŸ±Ð%zVbZ],Zzg«gzVÆ‚ÖV6,
W!*Š́ºik,W[WYNÐX
¬@u]ÜsZK̈âVÆa„7ÉŠv§Càq
ÆnÌ"un{Áì�ŠgzwZg]~ZŸ±ÅzzÐ
Óxâj1CÂx~(,~p´VzZƒg„�ZzgZy~
ñ�ŠY0+ZgzVÃ½ZÅˆl~ŠØZgc*V7Wg„�Ô¸

J-¸ßZk 2100 zzì�âCÙ+Z�ág{Š}gì��Í
Š*Ð**aƒYNÐX

Zºn¬@u]Zq-ç**uXÅßg]Óx±ZK̈ã
Ænñ�ŠìqÑè�Z[J-Š*ÆZz‰ŠgzwZg]~

e¤/~
_5Òh4ø GG»ZŸ†ƒZ 0.8 e¤/~

_5Òh4ø GGìÔ¡ 14 ��
ìÔQÌZkÆZW,Z]ZkŠgpsiŠ{™äzZá��
Zk»ieð&+äÆn!*‡°{‚Ñ:¬@»ÐcÂÅ
Yg„�X

W�ZkXÃëZsòx]ÅgzÝ~i™äÅ
ÃÒ™,Yè̈›yøgZtZZyì�Š+Zsx„
z{Ÿ‚§]ì�…ÍŠÐÍgJ-i0+Ï¬™äÅ¦S
Zzg

\AöF
OgZ{Š3@*ìXqgz!*Ñ7™Š{›ëÅgzÝ~tZ%
Z×ðZÛì�ZkX»ZÝ:L¤/+;ƒkuV»"
�Z̃yZ`ìXWyZy!yuVÆZyZ`ÅzzHì?
nãZgï»Z�Zt!ZzgtYVƒg;ìYèÃ%Zzg%6,

„¬@èV»ZPx‡ììXâyk�çÙF,¹ÆÓx
gZ5ZÏgZ{¦/gÐƒ™¦/gD�ZzgZkçÙF,¹ÅZ0+S
Šzh~Z�ÛZŠƒVc*Z̧ZxZ0+JŠ®Šzh}Ygì�Xic*Š{

Ðic*Š{qÝ™heÅƒkäW`ZK̈ãf†ÃZkŠgâŠ{
6,„¯Šc*ì�ZkÆnz{Y,̂ZzgZzg**Y,̂~×Èw
´ìZzgZÏpŠ¾Ÿ:f†äñŠp~Zzg¬@u]
6ç**u*e$úŠc*ìXZsx…2@*ì�
ZŠZw»gZ3„#b»gZ3ìXZsxäÓx%;ñ
i0+Ï~ŠgxãgZ3Z(g™äÅŠú]Š~ìZŠZwZzg
x:gz~ZsxÅZ+Ì]��ZkÆCÙçAZzg¬~
"{¤/ÃWC�TÐë™Mh��ÂZ**ðÆ»ƒYä
zZáz‚b»ZEw¾ŠgZôoÐ™**¢zg~ìŒÛWy
™*~�gSŠ*J-�ÓxZK̈âVÆa@Ze$»fg=

WtâjwÐ0��CC��ŠgC 200 ìÁz#
âjwË§bøg}a#·¾}.Zz0+~ìXZzgtÓx
z‚bøg}n’K‰�pëZyÆZEwÆa

WiZŠ�:�Z¡wÆaŒÛWy™*~YOZg�áŠƒZì
uÐ̂zi:™z�zZãZ�ág{ì�…z‚bÆZEw~

ǵìX Zq-u‡ì
Šg½VÅÉð�¤/+;ƒkuV~ZŸ±Å(,~
zz0g„ì�0gÎw™*-ZvmzÅÆZg�áŠ
¤/Zò»|xì�Z¤/ª#Ö',0*ƒYñZzg?~ÐË
Æ;B~Ãð7ŠZƒZzgz{ZÐÎYƒÂZÐÎŠb

J]ñrþ³Š8
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cXt�ÛâyªCÙ™@*ì�Šg½VÅHZÌìZzgù e

Šg|#Î**ZK̈yÆnœ‘Ygt0YXZsx…z‚b

»f)ŠZgZ:ZEw5@*ìOçu(V~W@*ì�Zv

ÆgÎw-ZvmzÅäzç™Dz‰Ü0*ãÆ"Y
ZuZs6,"54->î GEEGX�ÛâðÔTÐªCÙƒ@*ì�…z‚bÃ¾
ŠgZôoÐik,ZEwÑ**ìXZsxZLcz»gzV~
�Z[Š„Zzgf)ŠZg~»ZˆkaZ™@*ì�ZK̈yZLCÙ¿

Æna',ziWy]Zkx�ÆWÐ�Z$+{ìTä

tÓx?ZÐ«Å�XZ#tZˆkËZK̈y~aZƒ
Y@*ìÂz{ZipŠf)ŠZg0Y@*ìX

Zz¿Zsòx]…2C��¬@u]6,‡1
0*äÆat¢zg~ì�ëz‚b»f)ŠZg~Æ‚BÔ
ZôoÐZEw™,»ƒYäzZáz‚bÆ�ŠwfgZù
ZEw™,XZK‚g~çÙu¤/xVeìz{×ƒVÔ

igZ®)ƒÔÜzÜƒc*»y0Zk§b‡1~™,�!y
™ÁÐÁ{g`ƒÔ…ZLâj1Cî0*

ÃÁ™äÅ¢zg]ì (Ecological Footprint)

Šzu}/V~ëtÈMh��…ZKF,¹ÅgëgÃÁ
™äÅ¢zg]ìXZzg…F,¹Æ¦gÃ0*GZgF,¹Å
ãCŠzV6,Ziuây™äÅ¢zg]ìX¢<ZkgZ{6,
Ç'×yƒä~„‚g~ZK̈+MÅ#b�ìX

J]ñrþ³Š8((((CD »»»»$$$$44445555½½½½ïïïï FFFFGGGGHHHHeeee‹‹‹‹))))
((((ßßßßYYYY~~~~ZZZZëëëë7777ggggÄÄÄÄ

(ßYÔZq-Zë7gÄì�eð CD uÅ5
ÅŠ*~Zq-(,Z ( Storage Data) Z:gó

¢Z!*Q 2 0 0 Zz[Ñ$ËìXt5(ßY
(J-eðfí{™äÅ&¢AgBbìX 200TB)

AwgppzZàe‹ CD Zk»Èì�Zq-zZu
(eðôpH 200,00GB 1ºé

Y
G!*Q) 200,0006,

(gkge8-Wg
545¼?ç G

H
GF 3D YYìXt(ßYNZ…Š~)

qVÃ¡Zq-âMz¢a 100 ZEw™CìT~
ÆÃA6,·HY@*ìXZkÐ¬ñ�Š{ƒ

e‹Üs Blue-Ray Ðic*Š{&¢AgppzZá
(J-»eðôp™$Ë‰X 128GB Y!) 128

(Zzg»Š coating t(ßYSàÃã)
(»ZEw™CìÔ�q patterns gzÝÆð4,)

0*gçZÏ6,eðÅg‚ðÃe¯Cì@*ëÔZk
(ßYÅ̂gCŠø7!ZÌ¼z‰ÜŠg»gìÔYè
ñ�Š{gZá6,zªbiï NGZzgic*Š{ÂZ**ðya™ä

(ßYeðçiZzg(,}eä6,eð CD zZÑìt5
Z:góÆn{mîg6,ÆU*"$ƒ$ËìÔ˜Vt

(ZzgŠzu} Hard Drives gzZî;geegZÇi)
Z:gófgZùÅ(á$ËìZzgeðÅÃÅ¢zg]

ÃÌÁ™$ËìX
))))ZZZZŠŠŠŠZZZZgggg{{{{((((
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»g{UŠg]~0*ðYäzZàX‘‡]"Vw
�XZv¬\ÅCÙ‘tZK(�á‚gìXYâgƒV�7Š}

XZLZ0+gZq-.�Èñƒñ�XtZK‚|#ÔZdw
Zzgg8-zgz\~Zq-Šzu}Ð8ZÃWD�CÙË
ÅZKZq-ZÐZŠe$ì�ŠgZÝ{ÛŠz˜VÅZÐZŠe$c*
«ðÃªCÙ™D��Z#‘tZkŠgzZÐZŠe$Åqï
ìÂZy»{ÛYV:»ŠZzg«ƒÇX

ëZK½ZƒVÆn(,~uJ-7ŠzV6,Z®gG
ƒñ�XZ»kƒV�VZzgF,»gc*VX7ŠzVÐqÝ
ƒC�XZ[ZyqzV‰F,»g-VZzgVz){6,Ã
ŠzhZNÂXZq-g8-Æ7ƒDZy~Zq-góg�›3ð
ŠîìXÃðgöÆZ±gÐ�}�ÂÃðÒË»
g8-ucìÂË»g8-!ZzgË»g8-igŠÍc*gùVÅZq-
¸kDÛbì�Sy~0*ðYCìXŠgZÝF,»g-V
Zzg]V~0*ñYäzZág8-Zm@*CâœzVÆ

%ƒy5��Zy~ŠgCîg6,0*ñYD�XZq-
Z0+Zi}Æ_.7ŠzV~ÃðWJÎâŠ}ƒD��

ZlZgZzgÚƒ~0*ñYD�XZyÅñ�ŠÏ
 7ŠzVÃZq-{mg8-«™CìX‰HgzUCàk

âœ}**g̃ZzgigŠg8-«™D� (Carotenoids)

âŠ}YÔucÔ5ðÅ§b (Flavonoid) Â¸z**àk
g8-ZzgCg8-ÆñZ#ƒD�X³gz…âœ}!g8-
«™D�XtÐV7ŠzV~0*ñYäzZáZÝZzg
%œ/~âŠ}�XZ[ZyÅ¹Ïf~9ƒC�X

7ŠzV~0*ñYäzZátg8-:ÜspzgCÆ
1�Ét7ŠzV~0*ðYäzZàºm½ZáÅ¶Ky
Š„Ì™D�X7ŠzVÆg8-ŠZgm@*Câœ}c*ßyÔâú

ÆqïƒD��Ÿ  (Antioxidant) ‰~Ì]
~Ã‡âœzV»£™̈ÆZy»¹'™äÅ&¢Agnp
�ZzgZk§bŸ!èEL¡ƒD�XZyâœzVÅñ�ŠÏ

J]ñrþ³Š8

ŠgC½ZNZzgg8-

eZË·aZ−+Ô©gW!*Š
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Ð]VZzgF,»g-V~¡ZK̈ãÅ™«™äÅp!
aZƒCìXZÏzzÐZyÃOîg6,õƒ½ZNÌ¹
Y@*ìXtâú‰~âœ}:ƒVÂŸZZ%Zn‰
u¤yÔúZgn»Ôfc*$Œ4ø EGÔ[Zzg$zg~zü»DgƒY
ìX

g8-ŠZg]VZzgF,»g-VÅZÃŠe$Æ7ÃW`À
t&bŠ~Yg„ì�ZgùVÆVZzgF,»g~

»ZEwHYñ�ŸÅ (Rainbow Foods) z){
¡q~Å',ŒÛZg~~æŠÇgƒD�XZ[ëZgùV
ÃŠBÂCÙg8-Zq-Zp!»Z�ág{™@*ìX‰ucg8-
ÆVZzgF,»gc*VŠâ©ÚƒZzg»=ZwÃ(,"7ŠtXt
ãÔ6,Z7f$ãZzgZ%Zn»ÐXD�XtŠâ©
&6VÃ…gC�Zy~zN*ðZ}ÔzN*ðÏÔ7N*ôZzg
ß;ƒ@*ìXZk§bÅF,»g-VZzg]V~
QR,ÔÈgÔucZùgÔZ**gZzgF,1iz){�áï�XQR,Zzguc

½zŠ  L y c o p e n e  Z**g~0*ñYäzZÑâŠ{
ÅDìV~ÆìXt(,ñƒñ (Prostate) }.Zð

¼zŠÃiä~æŠŠêìXZzŠ}Zzgåg8-ÅF,»gc*V
ZzgVf6c*ŠŠZ“ÆnÆ�ZzgÍg¦ÏÐXD
�XZy~7N*ôzN*ðZ}ÔzN*ðÏZzgß;ƒ@*ìXZk

(Purp le i%{ÅVßV~zÔZg̈Zãg8-ÆZùg
ZzgZîz){�áï�XigŠZzg G r a p e )

g8-zZáVZzgF,»gc*VZ¡!ÂxZzg (Orange) **g̃

W\VÆnÆ�XtúgZn»ÆnÌÆ�X
ÃÌ4¯D�X¢ (Immunity) tŸÆæZ¢š-ö

EGÂx
ÆfÆ�ZzgA-VÃ¢o¯D�XZy~ß;
7N*ôÔ',zçZzgzN*ðÏƒ@*ìXÇ̀ÔigŠg8-Å

igŠÂLÔWxZzg� ( Y e l l o w  P e p p e r ) %a
ZyÅZhVw�X!g8-ÆVZzg ( p a p a ya )

F,»gc*VÌ¡Æf¹Æ�XZy~zN*ðZ}Ô

zN*ðÏÔ7N*ôZzgß;ƒ@*ìXtÍg¦ÏÃgzÈ�Xã
ÆD+Zgu»»x™D�ZzgŸÆæZ¢š-ö

EGÂxÃ4¯D
�XZyF,»g-VZzg]V~0*´ÔÍÌÔ!ÂLZzgZùg
z){�áï�X

»ág8-ÅÌZK(Zq-S¤ìXt¡j
m@*CâœzVÅ¶KyŠ„™@*ìX({g8-ÅLÞÃCg8-Å
LÞ6,F,ßŠ~YCìYè({g8-ÅLÞÍg¦ÏÆZW,Z]
ÃgzÇìZzgÃ=ZwÅRÃÌÁ™CìXZkÆ´z{tâú

ãZzgH¤@*|gBbìXŠzŠ|öäzZàâƒV~t
ŠzŠ|Ã(,JCì({g8-Å½ZƒVÅ4+Vw³̃ì

ìT~ (Black Cumin) uøf$èö]ÖŠ$³çû�øå T»**x„
ÎZññ]ÆCÙ%nÅËYìXOçßvSÐZEw
™gì�ZzgËc*[Ìƒgì�XZkÅZÃŠe$0

ìXW`ÀÂ»àgöÅ½ZƒV‰»à%aÔ»àeñZzg
ÃZdŠgzÅ ( B l a c k  G r a m ) âlÅŠZw

»**xŠc*Yg;ìXaèZy~ (Super Foods) ½ZƒV
ZdŠgzÅ¡jS:]�X»à%aZ%ZnwÃŠzg
™CìXpyÅ¶ZzgZ%Zn»~ÌtÆìX»à

J]ñrþ³Š8
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eñ�®)Å¶ÅDe$Zzg0*ǵ4jè
EEÆ%n~ÆìX

({g8-ÅŠZwªâlÅŠZwÃ=ZwÅRÃ¯ñgpp~
æŠÇgU*"$ƒCìX»ág8-ÆZùgCÙ}ZùgzVÅ/

Úic*Š{‡.ÞF,ß�X
Z,VZzgF,»gc*V�P™{!*ÑgùVÐ¬g~�Zzg

göÆZ±gÐC�z{ÌZÃŠe$Ð{à7�XZy
~Ì½ZáÆRZä�XZ,VZzgF,»gc*V¤6,b
ZzgÃ=ZwÅR¯ñgnp�(,~W-$Zzg6,Z7f$Æ

ãÆD+Zgu»»x™D�XYCÆãÐXD
�XZy~zN*ðÏÔ7N*ôÔß;Ô*ÍZzggZÆ#zyƒ@*ìX
tŸÆæZ¢š-ö

EGÂxÃÌ4¯D�X
æzxÔ\iÔ¡ÔWßÔñZzg**3Cz){Zy½ZƒV~WD
�X

VZzgF,»gc*VpZ{ËÌg8-ÆƒVZLZ0+g
ZÃŠe$ÅZq-Š*nƒñ�XucƒVc*igŠc*!CÙg8-

~½Zá©VìX({zCg8-Å½ZNÌpçVÐ
¬g~7�XCÙg8-~Zv¬\äpÒVg¿�ZzgYV
:gO({zCÆz{â´�I}XY0*y~Zz‰/ic*Š{
ƒCìZzgZyÅîs/~»gZiZyÅ½Zð¬ŠZ]�XZyÅ
½Z~Zg8-ŠZgVZzgF,»gc*VƒC��ZyÅ¡Ã
',ŒÛZggBb�XpŠøg}o~Ì˜V‰~»ZEw

»%n70*c*Y@*X (Alzheimer) ic*Š{ƒ@*ìZ²\
øg}ZSYÌZgùVÅF,»g-VÔ]VZzga~1kV
ÐZL%ÉV»´`™D�TÅZÃŠe$6,W`Å
î]$œÎg„�X7ŠzV~0*ñYäzZáâœ}
Z7Zq-»Šg8-«™D��ZLZ0+gZq-}ðª

nƒD�XgùVÅZÃŠe$ZzgZyÅ?UƒVÆ7
ÃW`ÀâCÙ+igZ®)Ì]VZzgF,»g-VÅZ‚ÛZöZy
ÆgzZîgùVÆ´z{Šzu}gùV~Ì™äÑ�X
Oç…F,»gc*V6gùV~ÌYÐ�X¾nt�
]VZzgF,»g-VÆg8--47�ÉZyÅZKZq-
{mZÃŠe$ìXŠg]ÅZkgóg�ZzgZzgZuZgÃŠN™=
ªZyg{YCìZzgÈ{"Z(gÈZÞì�"—CÙZq-
g8-~}.Zñ),gvz',F,Å5è©VìX

J]ñrþ³Š8

]]]]ÂÂÂÂ¡¡¡¡áááá

yh+Zg|Z]ázƒV!

/yh+Zg~Æng¶ÜsJÆYg~

ZzgWyÑí (DD) ™Š{eZ&+egZÅ

Æfg= (Online Transfer) R,Zc

„JwÅYñÏX

Æfg=Èˆ (EMO) /79*Wgeg

g¶Jw7ÅYñÏX
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½ZÆ%i0+Ï»z�Še7ìX…:Üs

i0+{g+É¡qÔHg„ZzgÂZ**g+ÆaCÙ

gzi½ZZEw™ã7,CìX½ZŸ~Z�ÛZøZ�x
ŠîìXZZ¡IÅ»g™ŠÏÆaÂZ**ðÅ¢zg]
ƒCìX½ZŸÃÂZ**ð�ÛZë™CìXZK̈ãŸ½Z

Ð%0*@*ìX½Z¸]æZf~ZŸ±»!*)̄k�
ìZzgz{Z%ZnÐôpÌgBbìXZFg-VZzg
qŠU*]~ŸÃ�vy(ìÔZkÅ0*Oð½ZÆ
fg=ƒCìX4»g™ŠÏÆaŠg»g§&)zN*2(
Zzgn*])É²(ÌŸ½Z„ÐqÝ™@*ìX

¾n½Z»ÑÈuSäÆ´z{ŸÃ¡qZzg
Hg„ǵÔŸÅ›zú™**ZzgZ%ZnÐXƒÌ
ìX

(ë� Nutrients ½ZbÑiòZbZqkc*])
Ô(Carbohydrates) 6,ŒƒCìX»g1;àg�

Ô(Vitamins) Ô§& (Fats) Ô=ƒð (Proteins) æ]

X‰âCÙ+ (water) Zzg0*ã (Minerals) n*]
‚ÂZVk~¤/ŠZ…�X»g1;àg Ã (Fiber) g6

�Zzg=ƒðŸÃÂZ**ð�ÛZë™D�X6,z”ŸÅ›
zúÆaŠg»gìX§&Zzgn*]ZZdwZzg

4¡ÆaecX½ZÆZ£œÃæÃgnp
ƒñ½Z~ZyÓxZbZ»ñ�Šgx¢zg~ìXZkn

Å½ZT~Óxkc*]Šg»glZg~ñ�ŠgT�
¹Y@*ìXáZiyc* Balanced Diet ÃáZiy½Zª

pÐƒ½Z¡qi0+ÏÅŸðìX)pÐƒc***»°½Z
ZEw™äÐPFgc*VÑhƒC�q½ZðZ%Zn

J]ñrþ³Š8

§&Zzgn*]Å¶

eZË¬$+dÔ©gW!*Š
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¹Y@*ìXœªÅ{§ Nutritional Diseases ª
½ZðFg-VÃ&Zëi%zV~„HY@*ìX

::::Undernutrition ********»»»»°°°°½½½½ZZZZ&&&&
**xÐªCÙì�%!Á½ZZEw™@*ìXt

Z%Zn½ZðºZzgÆiâä~ƒD�XÂx
NÆOW,ƒäÐŸÃ**»°½ZQìXP

Šzu}Z%Zn~½ZðgÉÁƒCìTÐ%!**
»°½Z»Dgƒ@*ìX©àggÃVwÆa7HY

YìX

**»°½ZÐ%!»ziyÁƒä4ìX”VÅ
›zúguYCìX¢¡Zzggz¿ƒYCìXW@
Z0+gŠ9YC�XÇw%YD�XczV6,ÎX
%ŠZgƒCìZzgpyÅ¶ƒ$ËìXKãŠgzwZg]
¤/Y@*ìX%!Ã"ƒÙÆŠzg}7,D�XZy
Dc*]Æ´z{**»°½Z»Dg%!Zg]Å
Fg-V~2ƒ@*ìXZk%n»´`oƒ½ZÆ
fg=HY@*ìX

**»°c*Á½Zá»Dg0*õ‚wÐÁ/ÆaÔ(,~
/ZzgGZ%Zn‰ãÐOW,ßvƒD�X½Z~

Protein æ]ZzgÂZ**ðÅ¶Zzg**oƒÚƒÐ

(**òZ%Zn PEM )Ã Energy Malnutrition 

(Zzg%Z… Kwashiorkar ƒD�X~ÃZìg™)

(Zë�X Marasmus)

::::Overnutrition iiiicccc****ŠŠŠŠ{{{{½½½½ZZZZ&&&&
ŸÃŠg»glZgÐic*Š{½Z»”wZFg-V»

:LáCìXic*Š{½ZqÝ™äÅqªÃ
ªic*Š{c*#½Zá¹Y@*ìXic*Š{ Overnutrition 

½ZZEw™äÐKãziy~ZŸ†ƒ@*ìXiZZ+{
(i%}~ OW )Z Overweight Kãziy»Ñg
(»Dgƒ@* Obesity ƒ@*ìZzg(,kƒZKãziyñN*9)

ìXñN*0*Zq-%nìX

::::Nutrient Deficiency kkkkcccc****]]]]ÅÅÅÅ¶¶¶¶&&&&
ZK̈ãŸÃŠg»g6ðâœzVqkc*]ª

ë�Å¶ÐƒäzZáZ%ZnÃ Nutrients 

ë�XER,"54ø GEHÅ¶Ð Deficiency Diseases 

ƒäzZáZ%ZnÃë¡Í-ö
GG

Z%ZnÈMh�X¶Zq-c*
Zq-Ðic*Š{kc*]Åƒ$ËìX¡Í-ö

GG
Z%ZnÀ˜§&

Zzgn*]Å¶ÐƒD�Xøg}o~zN*ð
Z}ÔzN*ðe~Ô¯´ZŒÔW],yÔW-e+Å¶¬x

ìX¾kc*]Å¶ÐZDc*]ZzgZ%ZnÑh
ƒD�X

J]ñrþ³Š8
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¾¾¾¾kkkkcccc****]]]]))))§§§§&&&&ZZZZzzzzggggnnnn****]]]]((((ÅÅÅÅ¶¶¶¶
MicroNutrient Deficiency (MND)

øg}ŸÅ4»g™ŠÏ¡ZzgZ%ZnÐôpg+  

ÆnP§&)zN*2(Zzgn*])É²(Å¢zg]
ƒCìqë½ZÐqÝ™D�X§&Zzgn*]Ã

(¹ Micro Nutrients ¾kc*])âMzER,"54ø GEH)

Y@*ì�ZyÅ¢zg]¹ÁlZg~ƒCìXZyÐ…

ÃðÂZ**ð7QpÂZ**ðaZ™äÆnZyÅq~#
ƒCìX

Z#§&Zzgn*]ÅŠg»glZg7QÂøgZ
Ÿ¾kc*]Å¶ÐOW,ƒä4ìXZkqªÃ

( M i c r o N u t r i e n t  âMzER,•Meh_54gö
IGE

¹Y@*ìX MNDÃDeficiency)

Z0+Zi{Îc*ŠHì�Š*ÆŠzZg[ßv)&~Ð
(MND, Micro Zq-�ÛŠ(¾kc*]Å¶ªZ*Z+e~

»Dg�X¾kc*]Å¶ Nutrient Deficiency)

(Å§bF,¹5+k, Malnutrition Šzu}**́´t)
˜´~ic*Š{Š@YCìXøg}oyz*y~

 (PCM,  Protein Calorie æ]úg~**³´t
Æ‚BZzgZkÆ´z{Ì¾kc*] Malnutrition) 

)§&Zzgn*](Å¶¬xìXÁ´tÅ§b¾
kc*]Å¶Ðaâ�ZyZzgpZ&!*<mqnZzgŠzŠ|
öäzZàpZ&Zzg(,~/Æßvic*Š{OW,ƒD�X

(Hidden Hunger) ————ÈÈÈÈuuuu
( M i c r o N u t r i e n t ¾kc*]Å¶

~øg}ŸÃ¾kc*]ÅÈuc*¢zg] Deficiency)

gSìpZkÈu»…Zˆk7ƒ@*ÔZka¾
ª—Èuë�X Hidden Hunger kc*]Å¶Ã

…¾kc*]Åq~#ÂgSìpZyÅ¶»Zˆk7
ƒ@*X

—ÈuÆ',ÜsZ¤/…½Z)¯Vkc*]c*
ª»g1;àgf$Ô6,z”Zzg=ƒð( Macro Nutrients 

c*½ZŠg»glZg~:ƒÂ…3äÅq~#c* :A
¢zg]CkƒCì&Èu¹Y@*ìXÈu½Z:
Y»ZˆkìZzgZ#…½ZQìÂÈu»ƒYC
ìpZ#¾kc*]:�Â…ZyÅ¢zg]g+
Æ!*z�ŠÈuc*¶»Zˆk7ƒ@*X-Vë¾
kc*]Å¶Ð"¸gT�XZk!*]ÃŠzu}
Z0+ZiÐ¹YYì�¾kc*]Å¶c*¢zg]Æ
ZÖg»ÃðzZãPC§i7ìX

z‰Ü¦/gäÆ‚B¾kc*]Å¶ÐZDc*]
ƒä@�X§&Zzgn*]Å¶ÐƒäzZàDc*]
¬xZzgºmƒ$Ë�X¬xDc*]~Èu:5Ô’:
W**ÔŠw:5Ô"ìÔZ%`ÔuŠgŠÔ;ðVZzgczV~ŠgŠ
z){ƒ$Ë�X

J]ñrþ³Š8



ºmDc*]Zk§&c*nyÅ¶ÅY+$
Z�ág{™C�XVwÆîg6,zN*ðZ}Å¶ÐgZ]c*
Z0+ƒ}~Š®Ñc*ÁŠ3ðŠêì&‘Ãg~

(¹Y@*ìXß;c*W],yÅ¶Ð Night Blindness)

å‰0ÅlZgÁƒCìXzN*ðe~Å¶ÐAc*VOW,
ƒC�X

§§§§&&&&ZZZZzzzzggggnnnn****]]]]ÅÅÅÅ¶¶¶¶ÆÆÆÆZZZZòòòò[[[[
¾kc*])§&Zzgn*](Å¶ÅF

z�;]CðYC��Zq-Šzu}Ð%1oƒC�X
z�;]ÃœªÅ{§&i%zV~„™Æ_·H
YYìX

½½½½ZZZZ~~~~¾¾¾¾kkkkcccc****]]]]ÅÅÅÅ********»»»»°°°°llllZZZZgggg::::
ëY…��¾kc*]ÃøgZŸ»g7™YÔZk

aZ7½ZÐqÝ™**7,@*ìZzgZ¤/½Z~¾kc*]Á
lZg~ƒVÂZyÅ¶ƒCìX½ZÐÁlZg~¾
kc*]Å�ÛZbŸ~¾kc*]Å¶ZzgZyÆ¡Í-ö

GG
Z%Zn

»:LìX

ÁdZzgÑdÆ:LÁc***³½ZqÝÅYCìX

FßÍVÃ½ZZzḡtÆ!*g}~ãCŠ~¥â]7�X
z{7Y…�½Z~ÃyÏZâ»ZEw¢zg~ìZzg¾

ÚÅXlZgZEw™ãecXpÐƒZzgáZiy½Z
(Æ!*g}~¥â]Å¶¾kc*] Balanced Diet)

Å¶ÅZq-Zëzzk�ìX

¾"$ÁZzg)áZiy½ZÅZq-zzƒ$Ëìp½Z

Æ!*g}~¥â]qÝg+ÐÂŠZxZh½ZqÝ

ÅY$ËìX§†Ó�áì�¾R½ZzgDqÝ™ä~

Ìg»z^k�ìX

f6¾"$Æ:L‰ßvZhZzgpÐƒ½Z6,
…Áya™D�XZyÅF,¶]Šzu~)Zëq,
ƒC�XgÌzgzZ`ÔìÑ]ZzggD**]Ì½ZÆ
ZEw6,ZW,Z0+ZiƒD�XPgÎxÃZ+{q�‰
pÙÆñ́V6,Í“»ZEwX‰gÎxvyŠ{
�XVwÆîg6,”VÃel,|@*Šz‚wÅ/J-Üs
âVÆŠzŠ|6,6,zgl™**XZÒßvB��ñƒV»
ZEwFg-V~HY@*ìXQ}Zzg¤/x'×Z`»6

‰ºm½ZðZâÆZEwÐ!*ig‚rìX}‰Ã
¤/xŒÛZgŠc*Y@*ìZzgZÐ3äÐ”VÃgz»Y@*
ìX}‰~!N*Pz”ÅzZ�ÛlZg0*ðYCìX!N*
Pz”ÐøgZŸzN*ðZ}¯@*ìZzg!N*Pz”
GZ%ZnÃgz1~Ìçzy0*c*ŠHìX

)Yg~(
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(Zzgnzè Ev o l u t i o n CÙP�Zg»Y)
(ŠgC¿�ZzgZK̈yÆZk™Zgn6, Extinction)

z�Š~WäÐIÌ(,}eä6,m@*]z)ŠZ]
nzxƒDgì�Ô1ŠgCfgZù»)²:ZEw
zZ¡wÅzzÐ*¸Fœ-VÐZk¿~¹
ZŸ†ƒg;ìXTÐÓx§»CàqÔøw6,0+zVÅ
’Ãç{ÑhƒŠHìXqÑèñ�Š{¥â]ÆÒpÐ

} yz*y~¦/Î̧‚w~ÜsŠz6,0+{Ô†[uzZà
Hill (ZzgNh~0*R,`) Pink headed Duck)
©V 1360 („nzxƒðìX1ŒVÅ Partridge

‚nzèÆZçzVÐŠzeg 14 ~Ð½ã
Y~·gÆàŠg�Æ 1936 �X†[uzZàWy~}

›ow Specimen 4,ŠOÛ~DgƒðZzgt
Ø~Î‚&4-ö JGHÆ',eWg»Ç~ôpìXZk}ÅŠz!*g{Å
`ZnW!*ð¸́V~F!*gÅˆ1Ãð{§pZ{³7ƒZX

z}Hå1Ãð»x!7 ~Zq-u 1980 ~äÌ
BX4ì�t}w**aƒ̂X²I0*R,`zg~Æ

Nh~pÃ]~Î‚wIJ-0*ðYC¶1¦/¸',
ÎV~FÃ@VÆ!*z�ŠŠz!*g{7Š@YmXŒÛ+
ªkì�t6,0+{ÌnzxƒŠHXZq-Zzg6,0+{‚&42.ç JGEG+

(Ô�yz*y~‚&42.ç JGEGc* Siberian Crane ™+)
Ükã™Æ½]7g',e]45¼Bð GEFg~~W@*å¦/¸ Ð
œ~ÅWy~Š;ÇV~ÁÐ²ƒDƒñÔZzg!*z�

~ 2004 ÆÔ FâW!*Šc*C6,z¤/ZxÆ¿~Ñä
yz*y~!*Ç**1ŠƒŠHX1pl¬ÐZk™+Å
¼W!*Š~Z[Ì`ƒðì�‚&42.ç JGEGc*Ðæ¹u

kã™CìX ~Ü
6,0+zVÆ®ŠƒäÆn{n{z�;]qgz

fs�:

ZZZZ¨̈̈̈KKKKããããgggg;;;;››››ÔÔÔÔZZZZ&&&&++++7777~~~~ZZZZzzzzgggg»»»»ÞÞÞÞgggg~~~~zzzz)))){{{{ÆÆÆÆaaaa  XXXX1

¡¡¡¡VVVV»»»»""""ŠŠŠŠgggg$$$$vvvvyyyy::::
TÆË~6,0+zVÆ½Zðz̃‹Æ)

Á~¶zZƒðìX¼6,0+}p~W‚ãÐ',Z

J]ñrþ³Š8

yz*y~nzxƒDƒñ
6,0+}ZzgZé’»X

qƒ�áëZ£¼Ô÷|
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“™fe�c*Šzu~(−YD�Ô1‰6,0+}
ZL{m#~p~!*Ç',ŠZ“7™0*D�
Zzgnzxƒä”�XVwÆîg6,eñÔ»°Ôg',Ô
‚ÍZyÔzŠvˆgC7ŠzVÅñâ×ÐF6,0+}Zy
´¸V~**aƒ‰Xyz*y~ZmZq-VwC6,
zZà}ì�W‚xÆK´¸V~0*ðYC¶Ôeñ
ÅM»“Ð½ã®ŠƒˆìXâ}ÅŠ;ð~
äZy´¸VÆFuz}G1ÜsP�h}„ŠN
0*c*X

ËËËË6666,,,,0000++++}}}}ÅÅÅÅ®®®®ZZZZŠŠŠŠ~~~~‹‹‹‹¶¶¶¶::::  XXXX2

)ÁÆv**]Æ´z{‰6,0+zV~z!*ð
Viable Fg~ÔDgÔz){Å¯ZyÅ®ZŠzZ�Û®ZŠ)

(ÐÁƒYCìÂZy~!*6ÏÁƒYC Population

ÅzzÐz{nzxƒYD�X Inbreeding ìZzg
WWWW!!!!ÔÔÔÔiiiiˆ̂̂̂FFFFzzzzƒƒƒƒZZZZððððÑÑÑÑÄÄÄÄ~~~~ZZZZŸŸŸŸ††††::::  XXXX3

âj1CÑÄÐÔøwZK̈yÔCÙY0+ZgÅ¡
6,tZW,Z]%A$ƒgì�XZzgZÒZkzzÐŠ*Æ¹
‚g}6,0+}nzèÆDg�X

ââââjjjj1111CCCCpppp~~~~::::  XXXX4

âj1]~’góp~ÅzzÐ™ÒZgnÆ
ŠgzwZg]~ZŸ†Ôe»áÔ‰èV~)©à

Zzizy~”sÔz){Ô¿cZƒäÑ�XÅ¯ , !*gl
ŠvYâgzVÆ‚B6,0+zVÆ)Á»ÌMvyƒZ

ìX
ZZZZrrrrÄÄÄÄ~~~~ÝÝÝÝàààà  XXXX5

CÙWiZŠYâgÔøw6,0+zV»Zq-{mZrÄZzg
Ecosys tem and âjà1:c*ZrßŠø)

(ƒ@*ì˜VÐz{ZKÓx Ecological nitch

¢zgc*]7g~™D�XZ¤/ŠgCZrÄ~Ë§bÅ
¤/Zz^ƒCìÂz;V0*ñYäzZáÓxY0+ZgOW,ƒ
D�ZzgZ¤/ZrÄ»ÂZiyQÐbw7ƒ@*ÂF
6,0+}z;VÐnzxƒMh�X

ËËËË¸̧̧̧šššš6666,,,,0000++++}}}}ÅÅÅÅææææZZZZìììì::::  XXXX6

Range YâgzV~Šzu}´¸V~Al)
(Zq-ŠgC¿ìX1LLZK̈yÌ Extension

YâgzVÆZ_Og»:LƒD�X¾qw�ÌzzƒÔ‰
Zz‡]Ë´‘~ÃðâzZgŠ6,0+{ÆWYäÐZzgZéW!*Š~

~ZŸ±Ð¼£ò6,0+zVÅ±OW,ƒCìZzgz{
’gónzèÆDgƒYD�Xt¿7ŠzVzŠv
YâgzV~6,0+zVÐic*Š{gZòìXpl¬Ðyz*y
~Ãð6,0+{ZkzznzèÐŠzeg7ƒZìX£ò
´‡ðîg6,‰6,0+zVÅ®ZŠn(,fgSì6�~
äZKW!*ðÂ~¦/¸e:‚ßVÆŠgxyx@{H

(ÅW!*Š~~’gó¶ House Crow ì�ywÃ})
((,|‰�X Jungle Crow WðìZzg1Ã})

XXXXDDDDggggzzzẑ̂̂̂gggg]]]]:::: 7

ÅW!*Š~zZ�Û CÙP�Z,6,0+zVÆDgÐX
ìÃð{m�Ût77,@*Ô1Á®ZŠ~0*ñYäzZá
6,0+zVÆÎ@*gDgÐZyÅnzè»ç{(,|Y
ìXZÏ§b6,0+zVÅˆg]ÌvyŠ{U*"$ƒ$Ë
ìXSÏzzÐyz*y~6,0+zV»DgZzĝg]6,å

0*È~ìX

J]ñrþ³Š8
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((((~~~~¶¶¶¶:::: Wetlands WWWW!!!!ppppÃÃÃÃ]]]]))))  XXXX8

W!pÃ]¹‚g}6,0+zVÆIh+{#
�X1¦/œ̧~ÆŠgxyÓxŠ*~ZyÅ¶zZƒðì
TzzÐW!6,0+zVÅ®ZŠ~’gó¶ƒg„ìÔZzgF

9nzèÆç}ÐŠzegƒ̂�X)qÑèŠ*
Æ‰ê~!*glÅÒ]ÐLL6W!pÃ]

(Adapt aZƒYD�p6,0+zVÃZy´̧VÃZCä)
ÆaDæ]Šg»gƒCì(XgK~¶Æ´z{W!ÑÄ
ÐÌ6,0+zVÃ(,Zç{ìX

ËËËË´́́́‘‘‘‘~~~~mmmmßßßßgggg‹‹‹‹qqqqwwww  XXXX9

Š*~(ƒCg„�1ZzZb~6ðÏg
ÁZEwƒD¸Xñ�Š{ßg�wZn',@ìX6ð
%·]zZác*EäÏgzVÆZEw»}.Ó̃xY0+ZgzV
Æa.e$ìX

YYYYââââggggzzzzVVVVÅÅÅÅ’’’’ÆÆÆÆ0000¬¬¬¬xxxx¥¥¥¥ââââ]]]]ÅÅÅÅ¶¶¶¶  XXXX10

6,0+zVÅZÃŠe$ZzgZm’Æ0¥â]»¬x
îg6,hZyìXqÑèZ&4-)ÿ GEG&Ó43ï FGEHMmÔejg~MmÔD
'Z5ðMmz){Æ6,z¤/ZñVÐ¼ËZg~ƒðìÔ1
6,lîgßv§»CàqÅ’ÆÏ¹ÁzZ/gnp
�XZzg�zZLÌ�Zy~ÐZÒŠgCz‚bÆ
+gzcÆZßßV6,¿cZ7ƒDX

ŠgCŠ]Å’Ð0ÎZŅ̃ZòZŠZg{
(ä)ŠZ]zm@*]ÆnzèÆçZ]Ã IUCN)

~qgzfsZlx~zZãHì: Red Data Book 

nzèÆç}ÐŠzeg  X1

10% (: Endangered)
Xic*Š{¡‚u 2

8% (: Critically Endangered)
57% (: Vulnerable ¡‚u)  X3

X˜CZŠZâ]6,« 4

1% :(Conservation Dependent)
(: Least Concern Á¡‚u)  X5
(: Data Deficient X¥â]Å¶) 6

(: Extinct in Wild ZLWiZŠ#~nzx)  X7
(: Extinct nzx)  X8

(: Not Evaluated W!*Š~»ÃðZ0+Zi{7)  X9
nzèÆŒÛd$  X10

52% (: Near Threatened)

ZZZZ))))ÁÁÁÁÆÆÆÆ6666,,,,0000++++zzzzVVVVÆÆÆÆççççZZZZ]]]]ÅÅÅÅÑÑÑÑbbbb::::
Š*ÆZèV~6,0+zVÅnzèÅZ

°œ6,0+}ZyçZ]ÐŠz 15 Zßg�wì1Zz¹
eg�XZ)Á~0*ñYäzZánzxƒä
zZá6,0+zVÅqgzfs9ÑgÅ̂�:

9X 900 XÍC6,0+}: 1

9X 300 XvkÆyZyÆ6,0+}: 2

130 XW!pÃ]~0*ñYäzZá6,0+}: 3

9X

9X 90 «g~6,0+}:  X4

X¡¦»VÔª!*¸]ÔE—yzZK̈ãg;öÆ 5

9X 300 ŒÛd$0*ñYäzZá6,0+}:

J]ñrþ³Š8
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Šv»VªNhÔzZŠ~z){~0*ñYäzZá  X6
9X 10 6,0+}:

ZÏ§bZZlxÅpgZuqÝ™äzZà
©VÅnzè»Z0+Zi{ÌÎc*ŠHìÔ��qgzfsì:

‚X 9.3 V3äzZá6,0+}:  X1
‚X 24.03 Q}3äzZá6,0+}:  X2

9.30 XŠzu~nÆY0+Zg3äzZá6,0+}: 3

‚X
‚X 28.69 Tz%ŠZg3äzZá6,0+}:  X4

‚X 23.26 MZÄA<å EXZlx3äzZá6,0+}:  X5
‚X 5.43 !~pg6,0+}:  X6

129 yz*y~£òÔÜkãzŠvnÆ
ZlxÆ6,0+}nzèÅßg�wÐŠzeg�X

6666,,,,0000++++zzzzVVVVÅÅÅÅ’’’’ÆÆÆÆaaaaZZZZŠŠŠŠZZZZââââ]]]]::::
ZnÆ6,0+zVZzgZêZ)ÁÆZ±g

ÐZyÃŠg7çZ]ÐÖÆaºm̃CZŠZâ]
Å¢zg]ƒCìÔfs~¼Z,ï]Å¶K0+„Åˆì
�À˜ÓxYâgzVÔøwnzxƒDƒñ6,0+zVÔÅ’Æ
a¢zg~�X

6666,,,,0000++++zzzzVVVVÆÆÆÆ))))ÁÁÁÁ»»»»DDDDZZZZzzzzgggg’’’’  XXXX1
6�qgz!*ÑTg~Šg`ìÔ6,0+zVÃƒ

Ð(,Zç{ZyÆ)ÁÅ¶Zzgp=VÐìX
yz*yZ#WiZŠƒZåÂŒV½"5é GESSM‚Í]¸�

‚$‰�XCÙP�o 13 ’góÁƒDƒDÜs
ÎÐiZZ+zZyÑ`]45¼Bð GEFg~ÔÎÐfc*Š{D 500~

(Biosphere Reserve 0*guÔZzgF!*-ZÉgm,gz)
‚„iF̂gKZỹC£â]Æ 4 �1À5™Üs

a–ìÔ��¹ÁìXZzg�ñ�ŠÌ�z{åîg6,
ôp7�X‡Z+}Ð̃C£â]ÅÑbä‚Ð
ic*Š{ƒãecXP‚ßVIZq-Dæ]Åg^aZzg
uz}Æˆ',eÑ̀ZÚDZzg›owØ~Î‚&4-ö

JGH

Z, 446 Æik,ôZão~6,0+zVÅ’Zzg‚YÆa
£â]Å¶K0+„ÅˆìX6,SàÂzÅ¢zg]ìXZÏ

Å¶K0+„Š*Æ Important Bird Areas §iÅ
Z”V~ÌÅˆìXÂì�ZyŠ*zm,Z]~Š~
ˆ\g�á]6,7g~îg¿ƒZÂ6,0+zVÅnzèÆ
çZ]¹uJ-ÁƒY8X

6666,,,,0000++++zzzzVVVVÆÆÆÆ̃̃̃̃CCCC¸̧̧̧ZZZZ2222ÅÅÅÅ0000****‡‡‡‡ZZZZgggg~~~~::::  XXXX2
Y~**ÇzZyÑ̀ 1972 CÙP�yz*y~

˜C¸Z2Æ$6,0+zVzŠvzZyÑ̀»Dgc*ˆg]
NqìÔoÆZèV~6,0+zV»Dgẑg]—c*
ªCÙ~îg6,Z[ÌYg~ìXÅ<å XEZZyZñg6,å0*È~¬Z+
™äÅ¢zg]ìX

DwgÅ½zïÆa'×h+çÅ%Å  XXXX3
¢zg]ìYèyz*y‰xo~ñ�Š{g^aZX
w^Zzg%Zœ/**»°�X

FFFF,,,,ššššMMMMcccc****CCCCââââ����ZZZZââââVVVVÃÃÃÃggggzzzziiiiÇÇÇÇggggÆÆÆÆ4444ññññZZZZÅÅÅÅ  XXXX4
����ÛÛÛÛZZZZbbbb::::

DwgzŠvzZyÑ̀ÆF,šMc*Câ�ZâVÃ
oƒâ™~�ÛZë™**ÌÑiòì@*�÷Zzgf1â�Z**y

J]ñrþ³Š8
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¸xZkìÅ§sÌplŠàÐâbƒVXÜsPßÍV
ÆØtZzg',ezZTBÅ;!Ð6,0+zVÅ’»X9îg6,
7ƒYX

XXXXúúúúZZZZòòòòËËËËZZZZgggg~~~~:::: 5

CÙZi»xÅ§bÔ6,0+zVZzgzZyÑ̀ÆD»
»xúZòËZg~Æ%e7X¤/pyz*y~î~Ws
ZâZgz̄ZhÃg†Æ$zZyÑ̀D»»xgzZV
ŠzZVì1Zk~FòÐ™K‹ƒg„ìXo~Z[
F)Óä#kZŠZg}ÌzZyÑ`DZzgg^aÆ

0Ã�áV�1ZZŠZgzV~W3g*
(Å¶ìX¢zg]Zk!*]Åì� Coordination)

§»CàqÔøw6,0+zVÔÅ’Æa¸òzÎZŅ̃Zò
ZŠZg}‚Bp!íW,îg6,»x™,XqÑèZ̧Zx	{Æ

 Convention on Biodiversity Zzg IUCN ik,ôZã
ÓxŠgCfgZùÆ²:ZEwÅ\glZzg  (CBD)

ZêZ¡wÐ6,ÌÅ6,izg\gl~ẑs�XøgZ
�Û9ì�ëZyZŠZgzVÆ;B¢o™,X'×h+t�Zq-
W‚y¯ª¢zg'Á™,ÔŠz!*g{ZEw™,ZzgZâY»

(Reduce, Reuse,Recycle=R3) g($¹ÿ
J

™,Ô
6,¿cZƒ™ŠgCfgZù6,FF™gsÃÁHYYìX

XXXX6666,,,,0000++++zzzzVVVVÆÆÆÆââââWWWW!!!!****ŠŠŠŠcccc****CCCC6666,,,,zzzz¤¤¤¤////ZZZZxxxxÅÅÅÅÂÂÂÂWWWWzzzzZZZZPPPPxxxx:::: 6

‚bÅZq-(,~p!tì�‚bŠZVCÙŠx[
~gT�ZzgZÒZK̈yÆ#bÆ»x~ÑgT�X
6,0+zVzŠvzZyÑ̀ÃZPxÛÅÃÒÌZÏeÅZq-
š/~ìXZK̈yÅ’Ì§»CàqÅ’6,«ìZzgz{

Zk™ÒZgn6,ZyÆ%Ki0+Ï7¦/gZYXÅ<å XEZ®Š
ƒDƒñ6,0+zVÃbw™äÅK-zŠzYg~ìXZzgF
§bÅF,KVÐnzèÆŒÛd$6,0+zV6�
Z%MÆƒZðbk,{Å‡iÔ:Š~²[Æƒ!*gZ$n.ç EHeÔc*Q
yz*yÆ®ŠƒDƒñ¢|Ôz){ÔQÐW!*Šƒä

Reintroduct ion Ñ�XCÙPÆZSbÆ
Å»x!ÅÑb¹ÁìÔQÌ¢zg~ì Program 

ÅæŠÐFnzx DNA �ÃlYg~g�XZ[Â
ƒIZ_54n.ç FGGEÃQÐi0+{™äÆaŠ!*]ƒgì�X
qDŠâV~̀*ZzgZ%MÅvÅÑZ•Zzgâg_Æ
zZyÑ̀e6g¹ÅæŠÐezez6,0+{ÃQÐbw™ä
ÆaŠ!*]Yg~�X

16,0+zVÃZêŠgCâjw~X**ZƒAF,ß
ƒãe’XZkeÐÌZëÃlƒg„�X~ä
ÌZKg^azuz}Æˆyz*ãF®ŠƒDƒñ
6,0+zVÔ6�øjgkÔC6,zZà}Zzg**g,x;gsÔ
z){ÔÆÁƒCƒðW!*Š~Ãbw™äÅ?m,,7Å

Threatened �X÷~Zy»zØVÅ-¥â]
Threatened Birds Zzg Birds of the World 

~èÃg�XZyŠzâVÂ1V6,FFZq-Â[ of Asia 

ÌF,KMŠ~ˆì Threatened Birds of India 

1Zk~¹‚g~¥â]**å�X
yz*y‰o~˜V!*½ãZzgigZ®)¬x

&ìZzg6,0+}�Zôc*šzZôZyŠzâVì~¹
gzwZŠZ™D�ÔZé’ÆZŠZâ]™Dgx¹¢zg~

Å<å XEZ ìX6,0+}ZK̈yÆaŠvF§bÐÌÆ�X
ZyÅ’~ø~’Ì�ìX
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M6,z¤/ZñVZzgÇâVÅi!*yZgŠzƒZ™CìXçw
Zq-Z+0ì�y~zZßVÆŠßV~Ì(¯_

ìXçßVÆ6,z¤/ZñVÅi!*yÌZgŠz„ƒCìX
egZñV~™ŠZgZKi!*y1s�XZknCÙegZ)ZgŠzÌ
ƒ@*ìZzgy~ÌXzzŠ|¸gCÐíƒäzZÑ=w¬x
6,z¤/ZxLLƒZûóóZkÅZhVwìXZ:e-Ð!*CÙgkge
GYäzZáÓx6,z¤/Zx¬x1wewÅi!*y~ƒD

6,Z¤/ZxX~‚ì Interactive �XZpXZ*fVÆ
Üy6,Z**ƒëÆ‚B!*]’A™@*ìÔ¬xi!*y~„
ƒD�XtƒZgŠz„Â�XLyz*ãói!*y»ZgŠzgz\X

WwZ&+c*gi+-Z’ZY„ÐZŠ!*YzÄZY»‘ZgZg;
ìXF**ñgZŠd$z�á²WwZ&+c*gi+-ÐzZhgìZzg
ZrVäZgŠzÆ(,}„»x[Zzg=w¬x6,z¤/Zx7
GXZy~ƒÐª**xZ£�á{gg~»ì�ZŠ!Š*~

�y /8 Bkgg~Æ**xÐ�g�XZ£�á{gg~
YÃWwZ&+c*gi+-Æ¬yz*ãeZ],Ë¾wHg 1936

ƒñZzg„yJ-ZkÇ}6,Ã,̂gìX„yÆˆz{
0*Îy−‰XZ£�á{gg~ä¹‚g}ZŠ!*zÄZYÃ
gi+-ÐÝGg3XWiZŠ~ÆˆZkgzZe$ÃWwZ&+c*
gi+-ÆeZ],Ë¾w7»å E

Y÷Pgâêä‡ìg3XZrVä
6,z¤/Zx7™äÆnÇgZŠçVZzg�á²zVÃ&g
6,ze-u5ixg3XZkÐZq-§sÂÄZZzgZŠ!*YÃWæã»
fg=;BWc*ÂŠzu~§sZ7ZLZŠ[ÅZ�á®)Æn
Zq-4+PÃgx;BWŠHX

ZgŠzÆz{ÄZYzZŠ!*Y�WwZ&+c*gi+-ÐË:Ëîg6,
zZhgìZzg‰Z[Ì�ÔZy~XŠ]@œÔ™×
PgÔgZ+gIË~ÔyxgZ”Ô@*(ŠŠ~ÔZºZÑZyÔ÷Z
YÔUgœjÔØ•åâ~Ô‚]g×ãÔ&Š@{VÔ
ZzGg**BZ—ÔzØZá¬ŠwÔÝx„kÔ6,***BŠgÔ�l'
W!*Š~Ô‚¾ÂòÔ¢xW!*Š~Ô¾wZ£œjÔgzlœj
úŠ;×ÔgfuzlÔsxTà~ÔiÛgç~ÔZ/g<Ô
ÒÃgz¹Ô¾wQ~ÔZÜ¢ãÔZ/ZpÔDœjÔ(

J]ñrþ³Š8
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gi+-',Ze»«ZzgZgŠz
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c*šÔÒ4Ô¤gtØg~Ô̂yØtZzg!š5åGgæ~z){
Æ**xÐY…�X

0000****ÎÎÎÎyyyy~~~~‡‡‡‡ììììggggiiii++++----ZZZZøøøø
yz*yÆ!*CÙŠzu}̃´~ÌZgŠzgi+-Zø

‡ì�XªCÙìZy~ƒÐZëo0*ÎyìYè
z;VÅ̧òi!*yZgŠzìXWiZŠ~Æˆ0*ÎyÆ{~

&gi+-ZøWñX
(?zg 3)  Zzg  (Ñƒg 2)  (eJ� 1)

WÒ{',ÎV~0*ÎyÆZàzV~66

gi+-Zø‡ìƒñ‰™ZcÔgZzf~Ô©gW!*ŠÔÃ@ÔZsx
YJ-0*ÎyÆŠzg 1977 W!*ŠÔ·zw7gÔí7gÔMyz){X

gi+-Zø‡ì™Šñ‰‰ßW!*ŠÔ  ŠgZi´̧V~Ì
¯Ó½ï

YHÔek,{Z
\.š5ÿGÔF,"$z){X

Æ**xÐZsxW!*ŠÔÑƒgZzg FM101 Y~ 1998

FM101 ™Zc~ZpZ*gi+-uzkÅÑz¬]ÅˆXW`
0*ÎyÆâàzV~‹Y@*ìZzgz;V»ƒÐ(,Z,M
zguìX

N a t i o n a l Y~gi+-0*Îyä 2 0 0 8

Æ**xÐZq-¸ò Broadcasting Service (NBS

Y~0*Îy',Ze»« 2 0 0 9 MmÑzqHX�Ûzg~
FM93 »g7gcäZq-*ZpZ*,MzguÑõH&

**xŠc*ŠHX
ZpZ* 22 Zk,MzguÆ$7g}0*Îy~

gi+-Zø�:̄Ó½ïHÔ¡W!*ŠÔ÷7gÔZPMW!*ŠùZwÔ"3ðEEO
Ã;^Ôek,{Z

\.š5ÿG{VÔuÍŠJÔxVzZàÔßW!*ŠÔÑƒgÔ
MyÔ±»:Ôí7gÔº�á{Ô©gW!*ŠÔ̄Ô™ZcZzgÍZŠgX

ìTÆZø FM94 ZpZ*gi+-»Zq-Zzg,Mzgu
ZsxW!*ŠÔ™ZcZzgÑƒg~�X

23 ù¦îg6,0*Îy',Ze»«»g7gcÆ$
ZpZ*gi+-Zø`ñYD 34 �ág^z-Zzg 7 z*z-Ô

�X
LLgi+-0*Îyóó0*Îy',Ze»«»g7gc»¬@

i!*âV~6,z¤/Zxí™@*ìX 30 gi+-ìXtgi+-Zø

~ZgŠzÔº!Ô3SÔ�cÔ‚�Ô_Ôò~ÔÍ̀~Ô
Nh~ÔDÙZgÏÔZ‹Ôe»Ôy~Ô|ZCÔ@*ïÔ0àÔgzÏÔ

J]ñrþ³Š8
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F,ÅÔÃgÏÔ²!Zzg@z){i!*3�áï�X
Z0+gzyo•YäzZá0*Îãgi+-6,z¤/ZñV»

Zq-(,ZzZgŠz6,Œƒ@*ìpZkÆ´z{3SÔ�cÔ
ò~Ôº!ÔuZ«Ô_ZzgŠv´‡ði!*âVÆ6,z¤/Zx
Ì�áïƒD�X

Ó#Ö0*Îyä6,ZÇ^ZpZ*fVÃÌÑá
Šñ�ZzgW`0*Îy~¹‚g}ZpZ*gi+-ZøCÙ

YÅg7g^Æ_. 2011 àÔCÙ́º~•YD�X
6,zÇ^gi+-Zø‡ì¸XªCÙìZ[J- 106 0*Îy~

Zk®ZŠ~ZŸ†„ƒZƒÇX

ŠŠŠŠvvvv))))̃̃̃̃´́́́ÆÆÆÆZZZZggggŠŠŠŠzzzzggggiiii++++----ZZZZøøøø
yz*yZzg0*ÎyÆˆZgŠz
6,z¤/ZñVÆnƒÐª

Å',ß BBC **xW@*ì',¤6
(BBC ',Ze»«»g7gc)

ÅZgŠzuzk»&yz*yZzg
Åƒ BBC Urdu 0*Îy~(,}ØtÐ‹Y@*ìX

ÐZëítZkÅ¸,�X̧zVÆ´z{Zk~pDZzg
ZŠ!6,z¤/ZxÌ7GYD�XZkÆ6,z¤/ZxßyÆ

BBC ~»gGYD�Zzg�ág^z-6,gziZ:Šz]Æ
ZgŠz Broadcasting House ZzgZsxW!*ŠÆ Bureau 

6,z¤/ZxíGYD�Xp0*Îã‚¥ÅZq-(,~®ZŠ
Repeat ZZpZ*fVÆfg=Zy6,z¤/ZñVÆ

Fg��ZZz‡]~íGYD�X broadcast 

Æ6,z¤/ZxgziZ:&z‰ÜíGYD�: BBC

'' ˜Vú '' ðÆ‚hñbWWŠñ]»*̧*):
gZ]ÃWJWZq-up»±Ô)±z̧V6,Œ

'' §Î '' 6,z¤/Zx:
gZ]Æ‚hñŠHg{W7g}ŠyÅz̧V»Ü[Ô

WŠñ]»6,z¤/Zx:LL‘**)óó
ÆPßzZg̃G+  BBC Urdu ZyÆ´z{

6,z¤/ZxÌƒD�X~öÔpÄÔ‚bZzgçâ]
Ð0!*]6,z¤/Zx�áïƒD�X

Voice of America Ó#ÖZ%M»gi+-Zø

ÌZgŠz~6,z¤/Zx7™@*
ìXZgŠzi!*y~Zk

Radio Aap gi+-»**x
VOA ìX ki Dunya 

ZpZ*�áx‚]WÐð‚]WJ-7g~gZ]gziZ:
]6,z¤/Zx7™@*ìTÆnt0*Ây',Ze»« 12

6,972KHz »g7gcÅæŠ©8ìXZkÆ´z{z*z-
6,ÌgziZ:Šzup»6,z¤/Zx7 1539 KHz Zzg�ág^z-

Æ6,z¤/ZñV~ Radio Aap ki Dunyaa ™@*ìX
¸,Ôyz*ãÔ0*ÎãZzgf!ñiuZzḡySy6,z¤/Zx
�áï�X

̀ð¬@gi+-Zø Radio Deutsche Welle 

6,1ºé GàÔê7gZzg 17860 KHz Zzg 5275 15595 ì�
	{²[ZâgZ]~zZZ°VÐgziZ:Šy~eJð
Ð&WJ-ZgŠz6,z¤/Zx7™@*ìX

ZkÆ´z{0*ÎyÆFZpZ*MmÌŠyÆZ

J]ñrþ³Š8
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Æ6,z¤/Zxí Radio Deustsche Welle Zz‡]~
™D�X

Voice of tgzk»¬@gi+-ZøìX¬Zk»**x
)œZñgzk(å&qw„~ps™Ægi+- Russia 

Z7ã™Šc*ŠHìZzgZ[ZÐåîg6,ZÚ,Mgi+-Å̂
Š}Š~ˆìX_545Õä GHGV$ÐíƒäzZági+-Z7”Æ
6,z¤/Zx0*Îy~�áx‚]WÐWJWJ-Zzgyz*y

~CÙi 3743 ~‚hñ‚]WÐ‚hñWJWJ-
�Ûr³6,•YMh�X

ZÚ,M6,z&+zizc*)ÔWð¯yÔzyZ[c*z~ZsÏ
ÅæŠÐ6,z¤/Zx•YMh�X

ÆZgŠzuzk CRI Ó#ÖuÆe'ZÚDgi+-
YÃƒZåX 1966 JZ~

tgi+-0*ÎyÔZ&+c*Ô@Š÷ZzgŠv†!Z.ð”V
~"u=wìXZkÆ6,z¤/Zxz̧VZzgŠv¥âC
6,z¤/ZñV6,ŒƒD�X

 Ãe$»¬@ZgŠz Urdu radio Kuwait (URK)

úCÙu, 963 ~CÙu,ZgŠzz*z- 93.3 gi+-Zø&Š
6,‹YYìX†[æ¹Zzg†!Z¨Ô@Š÷Ôyz*y

úCÙu,6,ÍMh 15,540 Zzg0*ÎyÆ‚¥�ág^z-6,
�X
tgi+-Y0*yÅZgŠzuzkì
&yz*y~�ág^z-

#8 úCÙu,6,gZ] 13870

4Ð‚hñâW 45™

úCÙu,6,gZ]‚hñŠkWÐÎZ 927 J-Zzgz*z-
ŠHg{WJ-‹YYìXZkÆ´z{_545Õä GHGV$gi+-uzk
ÐÌgziZ:ZZz‡]~6,z¤/ZxíƒDgT�X
6,z¤/Zxic*Š{F,z̧VÔqÑ]q¢{ZzgY0*yÐ0Šv

¥â]6,ŒƒD�X
¢a41 ð~gi+-éZyÅZgŠzíc*]�ág^z-~
6140 Zzg 6100 ¢aŠ_. 49 ³CÙu,Ô 7360 Š_.

³CÙu,Zzg£ò‚¥ 1098 Zzg 765 ³CÙu,Ôz*z-~
~CÙu,ZpZ*6,”Y$Ë�X�áxÅíc*] 5 Z(gt 99

³CÙu, 11730 Zzg 11675 ¢aŠ_. 25 Ñg^z-~
³CÙu,6, 765 ³CÙu,Zzgz*z-~ 9715 ¢aŠ_. 31

³ 5965 ¢aŠ_. 49 ZzggZ]Åíc*]�ág^z-~
³CÙu,6,”Y$ËìX 1088 Zzg 765 CÙu,Zzgz*z-~

))))̃̃̃̃´́́́~~~~zzzzZZZZŠŠŠŠvvvvZZZZggggŠŠŠŠzzzzggggiiii++++----ZZZZøøøø::::
QMC Qatar Radio - Urdu  Šz<Ô¢Sç

GE»
Ô7åEO{Ô:Š~²[» SBS Radio - Urdu W7´»

ÔCINA Radio Ô”Z» Radio Saudi Arab Urdu

Radio Mauritius - âg_» Sirius FM ‚îBZ�Ûi»
z){X Bazm-e-Urdu

ZyÆ´z{Zâ´Æ�VZsògi+-ZøÌ
)Yg~(            ñ�Š�X»ÑZsxÅVìX

J]ñrþ³Š8
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øøøøgggg}}}}ŸŸŸŸ~~~~’’’’WWWWtttt
ZK̈yäZ#=ÅWçÅàÔA$„ÐtŠg]ÅðÃ
ŠN™ªZyƒ@*g;ìXT§sÃZV@*ìÔŠg]ZkÐ

Ú$³^iø³†øpFÊô³oìø³×Ðô]Ö†$uÛøFàôÚôà 9ÃWCìXX
çXXªZ}ŠÚzZáÂ}.Zñg×yÅ»g{:~ iøËø^æûl

Êø³³^…qô³Äô]Öf’ø†ø Ãð"Ÿ$ŒÀö E
Y

:ŠAÇX'×h+t�XX
XXQÃeZw™ŠNÔHN}Ãð âø³Øiø†øpFÚôàÊû_ûç…

:gÃW@*ì?z�tÌƒ@*ì�ZK̈y¼ZâYÆ!*g}
~tê™©8ì�t"ÎŠ�pic*Š{z‰Ü7¦/g@*�
ø}áyßU*"$ƒ**ÑzqƒYD�X‚³ïÆ
yZy~tgziÆŠ!*]�X

qw„~û¯g*ÆZq-‚bŠZV   X1

R,-g¤/h6,~äZq-*y�áùHT»ÄZyåLL6,
ZuZg10+,óóXX10+zVÅñßs!*]™gì�Z¹Ì

¬"ÎŠŒY@*åXpR,-g™r#ätªCÙHì�t
‚854è
EG

G…ùi0+{gÇƒñ�XZkŠNïÃK

ÆnW\Ã¥xƒ**e’�øgZŸÔÉøgZŸ„7
ÓxY0+ZgzV»Ÿ¹gKpgŠ|ZAVÐ¯ìXt
Z•ß~7�ÉGÐ¶ƒñ½gzVÅâ#�

X~'×h+gKgK‚854è
EG

GZq-(w~¾g„�XZy
(ZzgZgŠz~ Cell ½g{Æâ#Z»ÇVÃZôm,~~−)

3Æ**xÐY…�XtŸ]ZãgLƒD��
ÑÄ™zhŸ]ƒD 36 Zq-Zz‰ŠÆWŠò~½ã

�XZyŸ]~ñ�ŠZ‚½VÆZdwÐël!
zZL�XZkÆ0ZÚdñZŠñ�Šì�t‚bÅ

ë Cell Biology Zq-!*‡°{�ác0_ì&ë
�XZÚY+ÆÌ̂ët7Y…¸�Ÿ]~Špp
zZà¼gKgK10+,3Æ(w~YVZÃWC�
ZzgZy»»xHì?¼z‰Ü¬J-Z¹"ÎŠ„ŒY@*
åXZ[tªCÙƒäÎì�Zy»3ÆZdw~Zë£x
ìXøg}854ø EGEÅ̂~ÔŸ]Å„~Zzg3ÆZ0+g
âŠzVÅWæzgÄ~Zy»Zë™ŠZgŠÚÃ5ìXèÃg{!*Ñ

…¼Ì7

eZËFZ£ÔŠ‹µn
…Êk
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‚bŠZVR,-g¤/h6,~äZKi0+ÏtK~Îðì�
 úV~½zZàÓx{|�Y0+ZgÅi0+ÏÃ‡ìgBbìÔ

(Æ$»x™D Physics z{Šg]ÆÁA¸Z2)
ë�X Bio-Physics �X‚bÅZk�ácÃ

Z,VätèÎäÅÃÒÅì�tèÃg{10+,pŠ(w
ƒä6,Ì3Æ(w~ãYäÐù$YC�ZzgZC
z�Šù‡ìgBb�X

ZÏi%{~øg}n{Ð{g`ƒä   X2

zZáz{;gñyÌWD�qZq-²[J-©àŒY@*å
ZzgZ¹ë½ã…¤/ŠZ…¸X;gñâVÅZk)®)Ã

ë�XZ[¥xƒ[ì�Z#ë¼ Incretins

3D�Ât;gñyøg~'×h+3äÅpZéÃÁ
™Šï�Ô3äÃic*Š{Šk,J-n{~gzÆgnp�Ô

{g`™ZD Insulin 2Ø¤/Å¹ÆnZ²Þ
�XŠg]ätÂxÌ¯c*ì�Z#ZyÅ¢zg]:gì

**x DPP-4 ÂpŠZ¹„¹™Æ"ZW,™Šc*YñX®Z
»Zq-âœ{dwƒ™t»x™ŠêìX¸z{}:ì&™™

(ÅŠzZƒVÅZq-5 Diabetes ‚0ZâVäfc*$Œ4ø EG)

ÄZXŠ™àìXZkyZyÆ>äÎe�Z¤/ë
ÅdqÃNzw™ DPP-4 fc*$Œ4ø EGÆ%ÉV~

gñâVÃic*Š{Šk,J-‡ì ; Incretins 0*NÂëZð&4èGHE

gÄ0*NÐTÐfc*$Œ4ø EGÐa~Óx´â]~
ZÃ‘ƒÇX

ÍÍÍÍ““““ÅÅÅÅÛÛÛÛRRRR,,,,8888ïïïïFFFFLLLLFFFF
ëƒZk!*]ÐzZL��ÛR,»ZEwŠyŠt       

(Æ AI ZzggZ]atÑb(,kYg;ìX2¡¦f;-$)
WäÆˆÛR,g#Zzg™g~g#Åâ8-W�ygäÐ
ìX¡¦f;-$ÆnT§bÆÛR,ZEwƒD
�Zy~ÂZ**ðÅC¹ic*Š{ƒCìXZÌJ-ÛR,Å

(Ð¯ðYC�Xqw~ Silicon - Si ‘_5Ò1¹é GGy)

ZyõVÅ¬@ºÆ:Lñ!*
VZzg»gzVÅÅ~
¹)b»‚o™**7,ZXZkÓx:©~‚bŠZVZk
ÃÒ~u¤/ŠZV��ÛãÆn_5Ò1¹é GGy8ïFLFÆ
�ŠÑ]ÅZYNXZkçn~¹ŠNÃl
‚tWg„�XZq-ÎõvLLÃFZ3guóó

(äZâ3»xHìXZkäŠ/Ç{Æ FinalSpark)

¡¦âjw~ŠârÆŸ]Å6,zgl™™Z+Ç»g
Å��ÛR,g#»»x™$Ë�XŠgZÝŠârpŠZq-ZZ

2ZkÅF,I„Zk§bÆúVÐƒðì ÛR,ì
�ðÆ@*gzVÅâ#�ZzgðÆkVÃv™D
�XZ¤/Zk»xÆnŸ]ZEw™äƒVÂârÆ
úVÐ4ÃðÚ7Xv»Iì�t»xZyÐ
¬Ëä7HìXÃFZ3guv»t»xZLW\

-Eg-VÅó)oVä 34 ì�Š*½Å ~ZÚZâ3
(Ã Biocomputers vÐZy§»CÛR,zV)

ZEw™äÅZYi]e„ìXtßvTyZy~»x™
(¹ Biocomputing gì�ZÐ§»CÛã)

Y@*ìX

µn
…Êk
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gzi%{ÅZ•ð¬xFg-V~ÐZq-uŠgŠìXŠ*
~�áh+„ÃðZ(¿ƒ&LuŠgŠ:ƒZƒXZ%ic*Š{F,Æ
atZq-¬gèªƒCì�fgZÏŠk,~c*ÂpŠ„Ç
ƒYñÏc*Zq-¬xŠgŠÅÍàÐZk»ZiZ!HYYì²
¼ÆauzgŠZq-Z+x6,.ãì�i0+ÏÃ',~§b
x™ŠîìX

uŠgŠ¾zMÆaƒäzZàÑc*”h+ªÐ
á™F]c*FŠyJ-Ú',ŒÛZgg{YìXuŠgŠÅF
z�;]ƒ$Ë�X~ic*Š{F,©àƒC�@*ëLrgt
Ë™Fg~Å´#ÖÌƒ$Ë�X¬xz�;]~4,!Ô
i»xÔjÔÃÅ$zg~ÔZÔÔÃc*¼ZŠzc*]»ZEwÔzgx

(ÔIZi¬´#ÖÔ;ð¤6,bZzg Sinusitis �sZÔ)
f6Úƒ�áï�XLrguŠgŠŠâ©u¤y¤/ŠyÂhggc*u

6,a^•ÅzzÐpyÅ²VÃ¢gîÅ´#Öƒ$Ë

ìX
¬xuŠgŠ7g}u~ÌCkƒ@*ìZzguÅZq-
Y+$c*Zq-{~ÌCkƒYìXâÂ+c*ŠgŠx~
ŠgŠÆ‚Bc*ZkÐ¬¼´‘‰y~ñ

Ô…ÔgzÝZzgØgÐÜZg~ (Visual Distubances)

z){ªCÙƒ$Ë�X¬xuŠgŠÆ',ÜsâÂ+¼{m
(ÐaZƒ@*ì�Zk» Factors zZu]c*á¤V)

ñZ#ƒD�X
”h+Õ>ØZzg-»!*)̄ƒäÆ!*z�ŠuŠgŠÃð
™c*YyCZFg~7ìXÀ˜Zq-¬xŠgŠÅÍàheÔ@*i{

ƒZ~oŠò™äÔc*¾zMÆaWgZx™ä
ÐuŠgŠ7‚ãŠzgHYYìX@*ëLrgZk»´`
Âƒ@*ì1−j!*]tì�uŠgŠ»%!FZôï

uŠgŠ

 :)40î
E
XGEÔ5Š‹‰^ñß‹Ò1�Û^…æ7‰1
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D+ZÛZC™ZkÐ$YìXZ¤/t¥xƒYñ�Ã
ZôïZŠZâ]%!ÆaÆ�ÂZkÆuŠgŠÅ
z�;]Ì!*W‚ãªY$Ë�XÅ<å XEZz{

ŠgŠÆçÐ¬„?æŠáYìX

øøøøggggZZZZuuuuÔÔÔÔŠŠŠŠâââârrrrZZZZzzzzggggÂÂÂÂxxxx¡¡¡¡
¾¬xFg~ƒäÆ!*z�ŠeZË

Zzg‚0ZVZÌJ-tCäÐ‡Ü�
�Šg|uŠgŠ»ñZ#HìXaè
ZÒ7g}„u~ŠgŠCkƒ@*ìÅ<å XEZ%!ÃZ(Ckƒ@*

ì�ZkÅÅ7,~ÅAc*VZzgŠâ©!*©ŠgŠÅãCŠc*fg=
Zzg:„ŠârŠgŠCk (Skull) �1t97ìÂÅ7,~

™äÅ&¢Agnp�YèZyŠzâV„~ŠgŠCk

(ñ�Š7 Nerve Fibres ™äzZáZ¡!g8)
ƒDXZ%ŠârÃYäzZàpyÅ²V~ñ�ŠZ•ð

(Nerve Endings !*gq-Z¡[ÆZ!òu})
~p~ÆÏZ•ðˆkƒD�X (Pressure) Š!*î

W\VÔ**uZzg¢~ñ�ŠZ¡[ÆZ!ñVÐ
(**ò6ƒVÆfg=ÌŠgŠ» Protanglandins)

ZˆkŠârJ-vƒYìX
uÅ3,x!*©Ô¢ÆÝs)uÅ3w(Æ‚B

Z¡[ÔpyÅgÍVZzgW]6,ŒƒC�XA-VÐ
A-V6, (20) Å7,~ÔZq-Šzu}~õƒð½ãä

ŒƒCìXZkÅ7,~ÆZ0+g(Ÿ-@î EGEc*Šârƒ@*ìT~
W\VÔ**uZzgìÆaÎgZcƒD�XŠârJ-py

Z�xŠï�: (Sets) àä»»xÑc*âVÆ&ù´
(External Carotid Ûzã�á{gv
Ã (Scalp) Ôn}ZzguÅ¢ Artery)

py½™Cì²Z0+gzã�á{gv
ZzgL~Ñc*3 (Internal Carotid)

ŠârJ- (Vertebral Arteries)

pyàC�Xøg~Å7,~6,mñ
ƒñ¢~Ýs~Z¡[»Zq-Z•ð

ë{YwwƒZì�uÅ3wÔn}ÔìZzgŒJ-;

(uÆW]ZzgpyÅ Base ƒZìŠârÆ−{)
²V~ÌŠgŠCk™äzZáˆkZ¡!Z!!/õGc*
u}ñ�Š�XZ#uŠgŠƒ@*ìA$¸Z¡!Z!!/õG
øuƒYD�ZzgZK̈yÃŠgŠ»ZˆkŠÑD�XF§b
ÆuŠgŠpyÅ²VÆÌc*ahZƒYäÅzzÐƒD
�XpyÅ²VÆY%ÅzzÐZ¡!Z!!/õGé™
Zg¬laZ™D�ZzguÏYƒZCkƒ@*ì�Kã»x
»`Ð'×h+(,|Y@*ìZk§bƒäzZáuŠgŠÃ²z¹

ë�XâÂ+Zzg (Vascular Headache) uŠgŠ
ZkÅVB (Cluster Headache) ¤/z„uzgŠ

™@*ƒÐ0ŠgŠÅ7,~Å  �XuŠgŠÅŠvZlx{m
3wÆW]~°îc*ÚîÐaZƒD�TÅzz
Ðu6,°ƒ»Zˆkƒ@*ìX

‰^ñß‹Ò1�Û^…æ7‰1

””””hhhh++++ÕÕÕÕ>>>>ØØØØZZZZzzzzgggg----»»»»!!!!****¯̄̄̄))))ƒƒƒƒääääÆÆÆÆ
!!!!****zzzz����ŠŠŠŠuuuuŠŠŠŠggggŠŠŠŠÃÃÃÃðððð™™™™cccc****YYYYyyyyCCCCZZZZFFFFgggg~~~~

7777ììììXXXXÀÀÀÀ˜̃̃̃ZZZZqqqq----¬¬¬¬xxxxŠŠŠŠggggŠŠŠŠÅÅÅÅÍÍÍÍààààhhhheeeeÔÔÔÔ
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zzzzMMMMÆÆÆÆaaaaWWWWggggZZZZxxxx™™™™ääääÐÐÐÐ
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ŠŠŠŠggggŠŠŠŠ»»»»!!!!5555¿¿¿¿....çççç GGGGEEEEEEEExxxx
Nociceptors CÙn»ŠgŠŸÅ¼Š!*:V~ñ�Š

**òˆkZ¡!Z!ñVÆøuƒäc*Ìy5+k,ƒä
ÆË~„ƒ@*ìXZ¤/W\ÅZi~ŠgŠìÂZk»

øu�X Nociceptions Èì�W\ÅZiÆ
Z¤/W\Æu~ŠgŠìÂW\ZLu~ñ�Š

ÐñßwƒäzZá�xÐ„OW, Nociceptors 

~tÌyZZò[Æ Nociceptors ƒgì�X
Ë~aZƒYìXX~Šâ©c*KãÚîÔWCÚƒÔ
pyÅ²V»AlÔz){�áï�pzz¼ÌƒZq-%û

~ÌyaZƒD„Z¡!g3VÐ Nociceptors 

¦/g™Šâr~ñ�ŠZ¡!úVJ-t�xVY@*ì�
W\»uŠÄg;ìXŠgŠÆa�â]F§bÆZŠâ©

6ƒVÆfg=vƒD�qEgzR,Z$g.2.ç
E

GHk
(¹Y@*ìXZy6ƒV~ Neurotransmitters)

ŠgCîg6,ŠgŠŠ«™ä»ZW,ƒ@*ìXZzgZhzgú
**ò;gñy‰âœ}Zy~�áïƒD (Endorphins)

�Å<å XEZZ¹LrgpÎZgZˆkŠÑäzZá6ƒV
Æ**xÐÌY**Y@*ì (Feel Good Chemicals)

Z#ëplƒD�c*zgil™D�A$Zy6ƒV»
ZyZ`ƒ@*ìTÐ…pÙc*ä]»Zˆkƒ@*ìXZq-
Ãttì�Z,ßvqx”h+uŠgŠc*Šzu}Ë

xŠgŠÅDe$ƒCìZy~ZhzgúÅlZgŠv
ßÍVÐÁƒCìX
ââââÂÂÂÂ++++ùùùùƒƒƒƒ@@@@****ìììì????

âCÙ+uŠgŠZk!*]6,5Z°Zñ��âÂ+²z¹
uŠgŠÅnì�uZzgŠâr~ñ�ŠpyÅ²VÆ!~Ð

ÌZzgiäÆ!*)̄z�Š~W@*ìXZ##c*Yà
ƒðupyÅ²VÐpy¦/g@*ìÂZy²V~ñ�Š

~ÌyaZƒ@*ìZzg%!ÃŸÂƒZ Nociceptors 

ŠgŠCkƒ@*ì@*ëâCÙ+TNÃZ[J-7™0*ñz{t
ì�WypyÅ²VÆÌc*iäÅZÝzzHì?¼
eZËzV»ìwì�ŠârZzgu~ñ�ŠpyÅ²VÆgŠ

(™äÆ§j~p~ÅzzÐ Reaction ¿)

âÂ+ƒ@*ì²¼ÅgZñ~pyÅ²VÃNzw™ä
zZáZ¡!ÂxÆ»x™äÆ§j~p~ƒäÅ
zzÐâÂ+z�Š~W@*ìZy»ìwì�âÂ+Æ
ŠzgZypyÅcŠâ©!*:V~ƒðp~»„@*W,

(Š}g„ƒC�X Response)

ZÒâCÙ+Z[tÎWÑ��âÂ+ÆDgßÍV
ÅcuÐic*Š{gŠ¿™äzZàƒC�XZkÃbÆ
_.âj1Cp=VÐOW,ƒ™%!»Z¡!ÂxŠâr
Æ−{ÅpyÅ²V~˜VZ¡[ÅÒ]ƒCì
Zq-Z&

4-Ÿè GEHEaZ™ŠêìTÐpyÅciYC�Zzg
ŠârÃpyÅaðÁƒYCìZkÆ‚BpyÆŠz7Í/õ E

G

(�py)ä»»x™D�W:~aä Platelate)

”�X
((((2006 ))))††††gggg~~~~

‰^ñß‹Ò1�Û^…æ7‰1
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Y~̄Ò5Ò3ð GGäjg÷Ð!*CÙZq-ky™Zñ6, 1617

1XZkÅÃÓVT{Õ{~gS‰z{ŒVÐŒÛãZq-
éÆÃA6,¶XZkÅ(,~±ÅZ[ågZS0_¶Zzg

(BC¶X Sister Maria Celeste Ãâgt]ÒiŠö)
z{(ŠwÔ3,xËZzgZz‘™ŠZgÅâ¶́Xz{ZL!*\Ã
ŠwÐeS¶ZzgZkÅ"uW™C¶XZ¤/p{Õ{Æ
Š2gÆ_.z{Zq-éŠzĝ™pŠ!*\Æy7Y$Ë

¶1Z#Ì̄Ò5Ò3ð GGZÐYÆaW@*ZkÅ@*gq-i0+Ï~
ä]ÅZq-™y%ŠZgƒYCX|tì�{Õ{~�
gZGNgS‰ZyÅi0+Ï¹**pÎZgZzgŠÅVÐ½~

¶XZ7ù½™3äÃÌ7MåXZyÆg+Æ
#}ßz@*gq-Zzg,-$Z0¸XZ%ZnÆçZy6,

ÚƒDgT¸X¸zzì�ZkÅŠzu~±ÅCc*

)TÅZëŠT!*ÇZzg§bÅzZƒð¶(ZL!*\Ð
',XgS¶Xz{™sîg6,¹™C�øgZ!*\Tä…
{Õ{ÆZk3~eZwg3ìZzgpŠZq-WgZ3cZ3ky
~gLìÔøg~Ë›»�7ìÔÉ|tì�
z{øgZ!*\„7ìXt±Å:pŠ̄Ò5Ò3ð GGÐYWC¶Zzg:
¯Ò5Ò3ð GG„ZÐš@*åX

¯Ò5Ò3ð GG»gCzy×i-&e-uäZq-{m�ÛâyÆ
fg)Zk»Y,̂zZg_ŒÛZgŠc*åZq-pŠ¾n¡~ZzgWzZg{
'×Z`â�Zyå&ZL**ñg!*\Æ»g**ñVÐ¼uz»g

7åX
Y~̄Ò5Ò3ð GGäZLŠz„Zzg%!!*g',´Ð� 1624

7\0[åÔgzx~5‡]ÅX7\Æû~ZkÅ¹
WƒÛƒðXZÐZ³ZiÆ‚B{m¶y{ä~YZŠc*

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

(28 )mX **ñgf!‚0ZV
¯̄̄̄ÒÒÒÒ5555ÒÒÒÒ3333ðððð GGGGGGGḠ̄̄̄ÒÒÒÒ5555ÐÐÐÐööööGGGG

(Galileo Galilei)

÷Z_

6,zWqj~
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ŠHZzgpŠ7\äb%ûZÐÑs!*gc*!õXgÁƒD
z‰Ü7\äZkÃ¹Ð�ŠØZzgZkÅZ+¬6,la
Å§sÐZkÆdWÅSÎŠ~X´z{Zi,7\ä
e-uÃâ–T~̄Ò5Ò3ð GGÅ¹°pÅZzgè<ØÆ‚B
ZkÅo]ZzĝÃ{mîg6,uZ;X

gzx~̄Ò5Ò3ð GGä7\ÃÃ6,$Âx
Jw™äÅŠú]Š~¶X7\äW
îÂZkÃbÃt:Hpt¥ô
¢zgÅ�Zk~¬zZÒŠÅÃð!*]7
ìX̄Ò5Ò3ð GGä7\ÆZkÒyÃZq-(

ÃwŒZzgjg÷zZ:W™Zkä
Ã6,$ÃbÅ@*GZzg$‹5Ð.ð EGÏÃbÅF,Šh+~Zq-
Â[̃Ñzq™Š~Xb‚wÅœÆˆZk»!iðOŠ{
»gƒZXaèZ+Â1V6,laÅ§sÐ¦Å0*È~
Ðƒð¶ZkāÒ5Ò3ð GGäZk»zg{gzx5ZzgZÐ
�áù™äÅZYi]â�Xgzx¦»ôZygkge~

å�̄Ò5Ò3ð GG»�á¤/Šg{[åXZkä‰ (Riccardi)

»V6,Â[~Z+p´VZzgF,ø™äÃ¹�^
ÆÃ̀Ð¢zg~¥xƒC‰XZkÂ[»**xŠz
¬@ÂñVÆ0èZ™Z]åZzgZk~̄Ò5Ò3ð GGäZK/
½Æx@Z]Æ}òÃ»½ÆZzgZt~ÈŠc*åXt
Â[kÓ]Åßg]~%A$Å¶̂�Qkiâä
~dÂ1VÆaZq-=w§iŒY@*åXZk
Â[~&Z¾mkÓ]~zfe�XÆ**x

‚¤/h+zÔ‚ßc*CZzg
\.5Ò5½ø
MFG�X‚¤/h+zÃ6,$Âx»

qòìXZkÅW¬Ó:ìXz{ZLÃc*]Ã¸ò
ŠÑbÐU*"$™@*ìZzgZkÅCÙ!*]Ð=ÅéZzg

D»¦ªCÙƒ@*ìX‚ßc*CD»|Ù
ìXz{CÙnÆZ_OgZ]™@*ìÔc
~z©8ìÔZ‹ZŸ]ZV@*ìXp
ZkÆ!*z�Šz{¡~Zzg?ØŠOx7ì
Yè�4ZÐæÜ�Z[ïY@*ìÔz{
!*]ây©8ìZzgZLZ‹ZçVÐ
Š„',ŠZgƒY@*ìXZkÅ!*ÂVÐ

f;-$Zzgf»z]WDgZìX
\.5Ò5½ø FGÔZgTZzgckÆ

Ãc*]»qòìZzgŠZ#ÖIZ:ìÑ]g‚rìXZk
ÅWDÆZ±gÐ-£gÅƒCìZzgZkÆ
ŠÑb1Š}ÃWD�Zka‚¤/h+zZzg‚ßc*CZk»
((5ZhZD�X

¯Ò5Ò3ð GGäZkÂ[ÆWy~!*[~«g~ØzV
ÆZò[6,cÅ¶Xgkge~äÂ[ÅS®)
Æa�ZYi]**)7\ÆŠíÐ5ÔZkÆ‚B
t@Ze$ÌÅ�7\äØzVÆZò[Æ!*g}

~�@*g]Ü]gzx~ZkÆ‚BWÆŠzgZy
~¾¸Z7Â[~ŠZ4™Šc*YñX7\Æ
ZÖpt¸:

Zv¬\‡Š§ÇìZzgZkÐCÙ!*]eìXZk

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

ggggzzzzxxxx~~~~̄̄̄̄ÒÒÒÒ5555ÒÒÒÒ3333ðððð GGGGGGGGääää7777\\\\ÃÃÃÃÃÃÃÃ6666,,,,$$$$ÂÂÂÂxxxx
JJJJwwww™™™™ääääÅÅÅÅŠŠŠŠúúúú]]]]ŠŠŠŠ~~~~¶¶¶¶XXXX7777\\\\ääää

WWWWîîîîÂÂÂÂZZZZkkkkÃÃÃÃbbbbÃÃÃÃtttt::::HHHHpppptttt
¥¥¥¥ôôôô¢¢¢¢zzzzggggÅÅÅÅ����ZZZZkkkk~~~~¬¬¬¬zzzzZZZZÒÒÒÒŠŠŠŠÅÅÅÅ

ÃÃÃÃðððð!!!!****]]]]7777ììììXXXX
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n«gÅØ,ZVä~z{i}c*e0+Å¤/Šl»Z`7
ìX

tZq-1Š~Š?¶ÔpaètÜ]\Š*Æ
§ZñZWÅ†¸ZkaZ+ÑwÅ$zg~Æ!*z�Š
Zy~ziyaZƒŠHåX̄Ò5Ò3ð GGäz°{H�z{ZyZÖpÃZK
Â[~(Š}ÇOçZkäWy~!*[~

\.5Ò5½ø FGÅ
i!*yÐtÜ]ŠCÙZŠØZzgZk§bgkge~Å¬Z+™Š{
ÑoÃ7gZ™Šc*X̄Ò5Ò3ð GGÅZkÂ[Ãgzx~Tƒ**åÔpgzx
~ZyŠâV¤úyÅ(,~Jz!*#ƒð¶ÔZkāÒ5Ò3ð GG

äÂ[Ãjg÷„~YLÅZYi]qÝ™àX
ZkÅ  Y~tÂ[i-gTÐWgZ3ƒðZzg 1632 �Ûzg~

»x!gzxÆÓxx‹ÃÈIX
Zz6,–Y[ì�ZkÂ[»zŠ{!*‡°{îg6,gzx~
¦™Zc*Y[åZzgZkÃT™äÅZYi]qÝ™à¶̂
pZÌZkÂ[Ã�áùƒñb¹ƒñ¸�gzxÐZk
Â[Å�Ûz|#ÃÈ™Š¶»¬WŠHXZkŠzgZy~Â[Å
½ãÓx»\V�Ûz|#ƒ_‰XZkaÂ[Æ**Ñ6,
ÂZk¬»Ãð{mZW,:ƒZÔpÂ[Æ'Ã¢ƒŠH
�Zk6,Ãð(,~¤WäzZàìX

e-uäÔTÆ**xgzxÐÂ[Å�Ûz|#gÃZä»
¬Wc*åÔ̄gZêLÉÃ–�z{Zk¬Åz�{¥x™}XZk»
�Z[Wc*�t¬pŠ7\äYg~HìX̄Ò5Ò3ð GGÆat
ZÏs:ÜsªZyÁåÉZkÃJZCZ[~eZ%
zZÑåYèz{7\ÃZC%!Y}åZzg‚b~ZkÅgz×
ìà»2såX

gzx~ŠZ#ÖI0*Šg~Ã6,$Ãc*]ÆJ#³
¸XaèZkÂ[ÐÃ6,$ÂxÅ',F,~ªCÙƒC¶Zk
az{ZkÂ[ÅZ�á®)ÃèIÃ̀ÐkH{B¸X
ZrVä7\6,izgŠbÑzqH�ZkÂ[Ã‚™1
YñXZÌ7\è"3úEG„~å�Zq-0*Šg~ä�̄Ò5Ò3ð GG

ÐJÁŠg‚råÔZq-Z(½7gzZgH�̄Ò5Ò3ð GGÆ‚B7\
ÅŠk,ÜŠz4Š#~psƒ̂XZk0*Šg~ä7\Æ»y
~eZÑ�̄Ò5Ò3ð GGäZKÂ[~pŠ0*0*ñZWÃ

\.5Ò5½ø FGÆ
g~7HìZzgo]~«g~ØzVÆ0 ™ŠZ

z{Ü]Š3ñ�7\ä',uZ°kG¸ZzgÎ
Â[~

\.5Ò5½ø FGÆìÐZŠZHŠHåXtzZg^ŠH
Zzg7\̄Ò5Ò3ð GGÆJÜsƒŠHOçZkä¬Â
Â[Å�Ûz|#ÃNq™ä»WgegYg~HZzgQZk
ÃWÆa>Zï[ÆjZá™Šc*XZq-â{Å

ïÆ>̂äêŠc*�tÂ[|ðè<ØÆ
ãCŠ~ZNŠZ]ÆÜsìÔZkaZkÃ‚HYñ
ZzgZkÆ'Ãgzx~Ô™ÆZk6,l)`c*

)Yg~( YñX

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

‚b7,ð
WÐ(,ð



Dgc*è&+Z]pŠZq-ª]Z0DìXt@*gõÆD
Å§bW\ÃZ+Š*~7áY@*˜VW\Ðz{ëZc*
Yñ�W\ä:Š¬:‹ƒX:„tZ(DìTÅÃð
Â[7,"ÐW\Ë,ÆqÑ]i0+ÏÆ0
YyÃÐZzg:„tW\ÃË¡~1Å|Æ0

¥â]�ÛZë™@*ìXZKfZ]~gc*èÜsPR
ì ¸Z2»ù·ìXÆ!*g}~W`ÌtcYg~

�ţZ2ZK̈yäŠgc*Äù�c*ZXŠK�X
gc*èÅZÝ¤‰ÜZzg�áh+zZu¤‰ÜZk»¡~bCÙ
6,Z(ª]Z0Z:tì�ZkDÆâCÙ+Zk!*]Æ
œtŠwÐ‡b��»Ñ]~{Û»Ñ]ÆẐ¤/Ãð

|ìÂz{gc*èìXpŒVtÎZwÑiòaZƒ@*ì
ZzgaZƒ**ec�tY**ùYñ�tDZkŠg¤!gù

ìZzgt»x¾§b™@*ìXZk!*[~ëZÏÎZw»�Z[
qÝ™äÅÃÒ™,ÐXgc*èÆZ:tÃëP
VßVÐKÅÃÒ™D�XËÌD~ëÃð‡ây

Šgc*Ä™D�ÂZk¿ÃŠz”V~„HYYìX
Zq-zz{ìT~ëË16,¼Š!*]™ÆAZzg

(ÆŠgxyˆ!çŠgc*Ä Cause and Effect ¥w)
™D�XQZkçÅŠg\oYiÆaZkÃ'×h+Š!*]
Ð¦/ZgZY@*ìZzg!*syëZq-¢»ïJ-VYD�Zzg

�XZk§iÃë@*;  ZkçÅŠg\o6,¢™fe
çÃ  (»**xŠï�T~ëZq-gc*MC Synthesis)

Zk¡~1Æîg6,7™D�XŠzuZ§iZkÐ
„ŠìXZk~ë¬ÐË¥x”{çÅãCŠ6,(
Y]ïs�Zzgt¥x™D��Z¤/ë#VlZgc*
lZgzV~p~™,ÂqÝÅâÎc*lZgHƒÏXZk

(ë�Xgc*èÅZ:¹ßgÂV Analysis §jÃ‹t)
~@*;Zzg‹tŠzâV§i»gU/Uº�Zzg|Å

»ÅsYD�X
ZyŠzâV§i»gÃëgzi'çO{ÅVßVÐKÅ
ÃÒ™D�XZyì�t‡gMÆaŠp»
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(13 )mX  gc*èÅ¿@*gõZzgZk»Z:t
gc*èÅZ:¹âÎ

·¢yg=ÔÑƒgŸñ8aþ³þ³^¨Œ
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!*)̄ƒVÏX
::::1 VVVVwwww����

�Ûn™,�ëÂLyh+ä!*iZgYD�ZzgÂL»
gz9°³¤/ZxìX'×h+�Ûn™,�!*iZg~ 75 gf$

Šø7[ÓxÂLÁz#Zq-„‚,̂Æ�X®ZZk!*]»
x³†Ç�CÙZq-³¤/Zxziy~,VÅ®ZŠå

ÂL°³¤/ZxìÂët 5 7VƒÏX�Ûn™,t®ZŠ
³ãCŠ~ˆ!DÐZ~.™Mh��Zq-ÂLÅ7

³¤/ZxÂLyh+ä»ZgZŠ{gnp 5 ìXZ[Z¤/W\ gz9 15

�ÂW\Æ0*k,VÅH®ZŠƒÏ?ëZkXÆi
ì5 »gc*MCç¯D�Xaè°³¤/Zx,VÅ®ZŠ

³¤/Zx,VÅ®ZŠZ,¥xƒÏ: 5®Z
AX ,VÅ°³¤/Zx®ZŠ = ,VÅÀ®ZŠ

ziy)³¤/Zx~(yh+**ì
Z[ëZy~ÐCÙ]ÆaZq-´#ÖHg™D
�X�Ûn™,:

A  = ,VÅ°³¤/Zx®ZŠ
Z = Azðyh+**ì)³¤/Zx~(
Y = ,VÅÀ®ZŠ

A  X  Z  =  Y         tçZk̂~eRYñÇX
Æa ''Z'' tçZq-)zZ]Å^~ìZzg…

³ 1000 ÅZq-7CŠ}ÇXªZ¤/ëZq-H) "Y"

ƒÏX 5000 ¤/Zx(ÂLyh+D�Â%ËF,œŠÆt®ZŠ
Zq-x "A" ¨g™,Â¥xƒÇ�Zz6,Š~ˆ)zZ]~

ZK©ps "Y" Zzg ''Z'' lZgÅwÐñ�Šì²
ÃLLoZ]óó ''Y'' Zzg ''Z'' óóÃxZzg A ™Mh�XëLL

(oì Independent Zq-WiZŠ) ''Z'' ë�X'×h+t�
ªëZkÅÃðÌlZgZEw™Mh�XZkÆOƒ»
møg~%è6,«ìpËŠzu~q6,¬7XZk

(o Dependent ÅwZq-«) "Y" Æ£«~
Å†V6,«ƒÏX A Zzg Z ÅìXªZkÅ7å

Z¤/t!*]�,VÅ°³¤/Zx®ZŠå)ps”{ƒÂë
,VÆËÌ£/ziyÆaZyÅù¦®ZŠœ°œ
Šg„YyMh�X

::::2 VVVVwwww����
‚b»|ÆZŠgZu»§i.e$xZzgF̂',

aZkÆ}òÃP**Ë!Ö»»x  Z+ÑwìXZk
Ãt7™ä  7XZkÆ}òÆ£«~ÃðŠzuZ

ÆaÑiâZÏ¿Ð¦/g**ƒÇÔT¿Ð¦/g™Ãð
ŠzuZZK̈y¬zZáËJ-àåXtZq-|ì�
øg}çÑ}~ZkZßwÃ!*ÇÅp{§7g3Y@*Zzg

YCì�  ‚³›ëÃ”V»ö™™ZyÅ¡6,WÅ
ªCÙì�Zq-Yh:gztìXëZKŠzu~Vw‚³§i
»gÃ‚tgnpƒñB�X̀NñVÅŠ*ÌDgc*è

̀N))Ùc*c*Zƒz)z(pŠ»g  Æ̧Z2Å0*ÈìXZq-
§iÐZq-Y0+ZgÐŠzY0+ZgzV~psƒY@*ìZzgt
p~Zq-ºmz‰ÜÆˆŠCÙZðYCìXtZq-x

ìXëVwÃ‚tgnpƒñëtYy`�  ¡~¿
ÅoZ]Ågc*MCèV~HwìXZkVw~ë
¼oZ]ZEw™D�X�Ûn™,�øg}0*kË
{mz‰Ü6,Zq-̀N)ñ�Šì�Zq-ºmz‰Ü¦/gä6,

„ƒÆŠzY0+ZgzV~#$YñÇXëtÌY…��
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̀N)Zkºmz‰ÜÐ¬„7ƒYX®ZëËŠb
‰z‰Ü6,̀NñVÅù¦®ZŠYyMh�XZkVw~

Zzg̀NñVÅËÌ "t" ëtçZ~.™D�Xëz‰ÜÃo
ÐªCÙ™D�X " N ( t ) " Šb‰z‰Ü6,®ZŠÃ

CCì�̀NñVÅ®ZŠz‰Ü6,«ìc* "N(t)" ´#Ö
(óóìXZ¤/ëZLx@{ÆW¸i Function z‰Ü»LL¬ï)

�Ûn™,ZzgCÙz{z9TÆˆ̀N)Å„ "t=0" »z‰Ü
¿~WCìz{Zq-²ƒÂëZLZq-4Æx@{Ã

(Å^~gkge™Mh�Xt].zw Table Zq-].zw)
fs~Š~ˆìX

N(t) )²( t

1

2

4

8

16

:

:

:

:

115292150460684976

0

1

2

3

4

:

:

:

:

60

Zk].zw~Šb‰Z°ZŠZq-xgZ*Zzg‡âyÃ
Òy™gì�Xë̈g™ä6,¥x™Mh��Šb‰z‰Ü

ÐU*"$ƒ@*ìX N(t) =2t Zzg̀NñVÅ®ZŠ~tg*
ÃŠiW:~¢[Š,ÐX 2 Zk)zZ]ÅgzÐë

Zk‡âyÅvZzgZk~°xpZk)zZ]ÅŠg\o
Å«ZzgÑiòF,+ÑoìXªZ¤/Ëºmz‰Ü6,t‡ây
p»bCÙ{™}ÇÂQZk)zZ]~p~™**ƒÏXZk
)zZ]Ðët³ïs��ëËÌŠzgZ#/õ EGÆa

̀NñVÅ!*ÇŠg„®ZŠYyMh�ZzgZkÆa…
8x@{Æ¿Ð7¦/g**7,}ÇXt!*]!*ÇD
ÐCðY$Ëì�Zq-]Æˆ̀NñVÅ®ZŠHƒÏX

Dgc*èÅtZq-.e$„ªZyÁp!ì�z{L
Šð�7ŠêÆªZk»çŠg„Z~.HŠHƒXtZq-Z(

ÏgìTÐ»Ñ]ÆÍØV~pŠY™˜“Å
¢zg]7g„XZ¤/à]Šg„�ÂëZyÐqÝ
ƒäzZá}ò6,W@È™ÆZOŠ™Mh�XZz6,ÒyÅ
ˆVw(,~ZÌgBbìXZ[ŒVÐf‚Ã”%»
»xÑzqƒ@*ìXZq-gc*èŠZyÆÎW»§i¬xZK̈y
Ð»°Zƒ@*ìXz{Zq-çÆZ:¹UƒV»!z‰Ü
Y,̂{©8gLìZzgZk„~ez!*gLì�ZkçÐ»Ñ]
ÆË¡~1ÅN�YñXZ¤/z{ZkÃÒ~»x[
ƒY@*ìÂz{Zq-Šx'×h+WÐ(,JDƒñZq-Ðic*Š{
)zZÂVÃ!*ëŠ™Æ}òZ~.™@*ìX‰Zz‡]t}ò

(ƒD�pZkD Absurd ¹„)xZzg**‡.Þû)
6,Zk»ZOŠZk»ZgZŠ{â²w7ƒäŠêZzgz{ZkÅ`~
Y@*ì�Zy}òÅ|Hì?

Zy}òÅ|Y+Å[ZkÃZq-Z+Š*~
áYCìT»�áh+z{Ë!*~ƒp|tì�ZkŠ*
~ZF,ä6,ZkÆ‚t»Ñ]Åz{ÏWYC��Zk»
zZ:Zkñ�ŠŠ*~ßR�áh+e:gìX¸‡ây¡]

DÅFŠwZzg™s+MÐ[™}Çz{ZÐ  ìX�T
«™Šc*YñÇX

6,ŠB( 51 )†™                                    

Ÿñ8aþ³þ³^¨Œ
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ZA!*ÇS-»f™MD„Ze^CÆZk‚×
ZÉ¾æ

YEhg¡Í-.5ë
E

GEY»**xf‚~M@*ìTäŠ*Å«
ZXŠÅXØ�g (Penicillin) ŠgCZA!*ÇS-

̀Z4¿ŠzZì�¼Š¼~Z%ZnÆ´`~"u
ñW,U*"$ƒZìXÀ˜tZbÅ^~ZEw

�ßÍVÅ 200Ð 80 HY@*g;ìXØä
‚ßvi0+{7“ 75 i0+ŠHVXð�X¹Y@*ì�

Z¤/&4hÓ4è FEGEZXŠ:ƒZƒ@*XZkÆZXŠÅ¹ã"uŠN
ìX

Å 19 ZÌP‚wIëßÍVä**;ãÃzeX
ƒÜHVZzg',!*Š~Š@ì&c*Š™D„gzè9}
ƒYD�X™zhzVßvZkÅiŠ~MñZzgÅ§*î

G
0ZV

0‰XZyÅÅšiðIV»"ëƒäŠ¬ì�$‰z{
plë�pZ[Ì�a�z{ZnÅ
Fg-VÐ�úgì�X

YÐ 2020 Zq-Z0+Zi}Æ_.J†g~

ªŠz‚wÅæ]~el,|™zhßvÃgz** 2021 BŠc 31

ÆDgƒñZzgZñZ]ÅZÝ®ZŠu»g~Z°ZŠÐ&
kHic*Š{CðYCìX¼Z(„M`Ð^ð M‚wIÌ

J-Yg~g+zZà 1920 ÐŠc 1918 ƒZåX†g~
Ì¹ŠH (Spanish Flue) ¬@jÅz!*&ïâ~j

�Z�ÛZŠOW,ƒñ 500 Zq-¬Kz!*#¶T~
�Qkz‰ÜŠ*ÅM!*Š~»Zq-aåð8~î OåX

Zq-Z0+Zi}Æ_.huƒäzZßVÅ®ZŠ
�100 �J-CðYCì�Âîg6, 50 �Ð 17

‚wÌ̂ 100 Ìƒ$ËìXtZ°ZŠÑgî7T§b
Ãgz**ÐhuƒäzZßVÅ®ZŠî7ìX

ŠgZÝtiâ:«kB˜ã»åZzģzV6,é
åp¬@z!*ƒVÅâVBäzZàz!*Æik,ZW,¡Šz‚w
~0*õ™zhßvÅ§*î

G
0ZV0‰X
',k~¹¼p~MˆìXË 100 $¨45é GGGES

Fg~Ð.ëÆnZkz‰Ü¥Zzg‚bM`Æ£¨

Ÿñ8aþ³þ³^¨Œ

ZA!*ÇÀÅ¹ã

ÔZ¥/| %*†ZU
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~¹özŠåXeZËzVÃtÂ¥xå�ïâ~jÆ
Ì»:L̀Z4��ZK̈yÐZK̈yÃMh�1Zy
»ìwå�̀Z4Ùc*�:�zZ],kX

~Ñzqƒð¶z{ 1914 ZŠO«kBx�
J-¹g„XZq-ÂkBZk6,tz!*ðj 1921 Yg~¶�

Å'âg~ïãj”]ÐÌÎaèZk»:L
�áh+tå�z!*f!õfÆ%æFNWxœVÐÑzqƒðZzg
‰‰«¬@kB~Ñq-ƒñ¯YyzVÃßL
Âtz!*ZL‚Bá™MDgìX

Z¿&+g¡Í-.5ë
E

GEYZq-',¤â~eZË¸�«
ZzgŠzu~kBxÆŠzgZy',¤â~¯`~eZË¸X
Zkz‰ÜŠ*»ƒÐ(,ZXËZ+ŠzZÅˆl¶�
̀Z4¿Âƒ1ZK̈ãŸÃÃðvy:àñX¡Í-.5ë

E
GEYä

ZK‚g~i0+ÏZkÑÆnzL™Š~X
Z¿&+g¡Í-.5ë

E
GEYZ$¨Òð

EE
04,ZÆñf~zZ],kÃNzw

™äÆ§hV6,»x™gì¸XŠygZ]ZÏ™ï
~¡Í-.5ë
E

GEYZ̀Z46,ZKï 1928 Ñ¸XZ~ ~
~ẑs¸�Z7ŠzßÆnZe7-”6,Y**7,ZZzg
YDz‰ǛNñVÆ%âVÃZôoÐôpG%”6,
−‰XZk"Zôï»³t��‚BÅŠ/Ç{ÐZhä

ÆfgZ]ZyÆ%âV~MAX (Fungi) zZáPí0+
Z#¡Í-.5ë
E

GEY”ÐzZ:MñÂZrVäZL%âV6,Ã
eZàÂª]~7,‰�˜V̀NñVÃƒ**åz;V!~Æ
‚Bí0+ñ�ŠZ̧zg̀Z4ZkÐŠzgŠzg¸Xz{ª]iŠ{
¸Zzg¨gz„~‰Zzg¡Í-.5ë

E
GEYÃ}Ì̀N)Zzg

í0+Zq-‚BÃ7Mñ‰ZyŠzâVÆŠgxyÃðgZ‚

„7Xz{Î!Zzg̈g™DgìXZ7tZˆkƒZ�
í0+ÃðZ(âŠ{c*¡¯g;ìTäZỳZ4ÃZLÐ

Šzgg3ìX¼'×h+Š!*]Æ¡̂Í-.5ë
E

GEYÃZLZ0+Zi}Æ
sƒäÅ¤&ƒ̂�zZªtí0+Zq-âŠ{aZ™g;ì
�̀NñVÃZkÆŒÛd$ÎY%ZzgZ‚ÛZöÐgzÂìX

åZzgZÏo9LÐ (Pencillium) Zkí0+»**x&
4k5Í-ê
FEGG

ZkâŠ}Ã&4hÓ4è FEGE**xŠc*ŠHX¡Í-.5ë
E

GEYäZLŠ!*]Æ
Ẑq-£á~Zk!*]Å¶K0+„Å�Zk&4hÓ4è FEGEÃ̀ZÃ

Fg-V~2%ÉVÆ´`ÆnÂîg6,ZEw
HYYìX

Zk§b&4hÓ4è FEGEŠ*ÅƒÐ«Z‹!*ÇS-
z�Š~MðXZ¤/&4hÓ4è FEGEZXŠ:ƒCÂM`ÌßvF
Fg-VÆ;ðVhuƒgìƒDX

~–wZÉ¾æ
YE&+g¡Í-.5ë

E
GEYZrVäqŠU*C 1928

îg6,&4hÓ4è FEGEÃŠgc*Ä™1XZ’Z~&4hÓ4è FEGEÃZâZÌ:Š~ˆ
pŠzu~kBx~ZÐQeä6,»gHYäÎ
ZzgZkäZ�Š-VÅì~Zë™ŠZgZŠZHXŠzu~kBx

ÆŠzgZyZ%O¯`ZzgÓ#ÖXŠzZëv6,z7½ï EH6,»x™
g„¶Zy~Zq-ZV/ZzgŠzuZ&4hÓ4è FEGEåX

qŠU*CZkn¹ŠH�Z¿&+g¡Í-.5ë
E

GEYZjÙZÆ
ñf~zZ],kÆNzwÆ§hV6,»x™gì1̧Ze7-
Z7&4hÓ4è FEGE»uZrZ·CïŠHXZÉ¾æ

YEhg¡Í-.5ë
E

GEYäZK
~�áùÅTÆF̂‚ßVJ- 1929 Šgc*Ä�y

&4hÓ4è FEGE6,'×h+»xƒ@*g;T~Mxge-Eg;Æ‚b

ŠZâVäí0+Ð{Ø&4hÓ4è FEGEÃZHZzg½ã!*g{¾{

Ÿñ8aþ³þ³^¨Œ
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‚w&̂4hÓ4è FEGEŠ*Å«Šgc*ÄZA!*ÇS-Å^~
âgL~MðX

ZA!*ÇS-ZŠzc*]ZK̈âVZzgYâgzVÆñV
~ZZlxÆÙc*Zzg¼¡ðÅ;ðƒðZ$¨½n.ç

EEIEEÆ
Üs±C�ZzgZỳZÝVÃâgCZzgZyÅ¤/zBÃgzÇ�X

ZA!*ÇÀŠg|zp‚b~Zq-
Zz[åXÆMäÐâèÅ¹ÏYyCZFgc*V
M‚ãÐ‡&ÿEL´`ƒIXM`ZA!*ÇÀÅ¹‚g~

9ñ�Š�Xñ�Š{Šzg~ZA!*ÇÀÅaZzZg(,}
ZÏ6,ƒCìT~Ùc*ÃÌZEwHY@*ìZzg¼
ZA!*ÇÀ¡¦§jÐ§8gñ~~Ì¯ðYC�X

ZA!*ÇÀÅª]Z0Šgc*ÄÅzzÐ
ZÉ¾æ

YEhg¡Í-.5ë
E

GEY»Ñg
&BjèELZK̈+M~ƒ@*ìX&4hÓ4è FEGEÆ

ñ].ZÉ¾æ
YE&+g¡Í-.5ë

E
GEYÅ¹ãZzgÌŠNZzgÃMñiìX

ZÉ¾æ
YEhg¡Í-.5ë

E
GEYZq-¾d$‚y»gCåXZkÆzZ−œ

zúÐ£QÇDZzgZÐÖ@™ZKi0+Ï*ZgD¸X
Zq-ŠyøD©wz{E~¸�Zq-aÅMzZi”Zzgz{
Zk§sŠzh7,}X^Š−w~ŠbYg;åXZkä+Aõ EFO

Ã$hÐö
GOŠ~ZzgŒÛd$„~Zq-Šg|#Å¢oZzgD�ác+Aõ EFO

Å§s(,JðZzg@Ze$Š~�ZÐñáX+Aõ EFOäZ(„
HZzgðh~Šk,~z{Š−wÐ!*CÙMŠHZzgZkÅi0+Ï$ˆX
‚yZÐyáY™™s_Z™Z**eLå1z{:â**Zzg
zZ−+Æ³ƒä»È™z{].OÐMc*åQŠO`ŠHX

Šzu}„Šy‚yEÅ§sYäÅ»g~™
g;åŠ¬Zq-pzg]pZkÆyÅ§sMg„ìX

Z#pkyÅ§sM™gÅÂZq-!*g−),Zkp
ÐQF,~ZzgZC¬gs™ZDƒñ¹�ÀT+Aõ EFOÅYy
Xð¶~Zk»!*\ƒVXM\»]tZŠZ™äÆn
Mc*ƒVX~M\ÅH}.#Ö™YƒV?‚yä�Z[
Šc*�M\ÆMä»]tp=Ë,Å¢zg]7aè
÷~(ÃðÌƒ@*Â¸™@*�~äHX

ZkgK¿ä¹ÃÒÅ1‚yäËÌn
ÆZÅxJw™äÐZïg™@*g;XgK"uOW,ƒZº
z‰Üz{Zq-œÆn¥»Zzg‚yÆŒÛd$M™7Y�Ht
M\»gCì‚yäZLdWÃ\g™Dƒñ¹Yt
÷Z„gCìX‚yÅ!*]Í™gKäZ[ZÐZq-Zzg

æ¾ÅZzg¹H~vg}dWÃßyáYYƒVZzgZk
Zjw~ŠZ4™ZƒVT~÷Zz{gCì&?äÀ
Xc*åX

‚ydWÅ{§Zkæ¾Ã’Z:eZzgZÐ
ßyŸŠc*˜Vz{œÐ7,"ÎZzgZÚ»x[g;�z{
™zhzVßÍV»}0ŠHXYz„ZÉ¾æ

YE&+g¡Í-.5ë
E

GEYTä
&4hÓ4è FEGEÅZXŠÅ¶Zk¾d$‚y»gCåX

¹ãD»7ƒCÉZ[Zq-pzg]ñh
M@*ìXz{^&‚yäXc*åz{Zq-!*gQñ]zi0+Ï

“~2ƒŠHXz{Zq-ç**uFg~%6~2ƒZT
~ñ]D¶pZ[Æ‚y7ZkÆdW
ZÉ¾æ

YEhg¡Í-.5ë
E

GEYäYyXðZzgZkÅ¯ðƒðz&½jè GEÐ¡
c*[ƒeXZkgK»**xgzz³l^åZzgZk»gC�Š−w
~ªåZk»**xz$h4è

EHEl^åXYz„l^�',¤6»
zik,ZW¯X

Ÿñ8aþ³þ³^¨Œ
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¤/pt¹ãZi!*y~,M6,Ìñ�Šìp
ZÒZk¹ãÐ57ÉZÐZY:¤/ŠZ…�ZzgZÐ
z÷zG»8~î OÑg™D�X

Z#ZÉ¾æ
YEhg¡Í-.5ë

E
GEYä&4hÓ4è FEGEÅZXŠÅ

10 ÂŠzZ‚ïVä{àg¶Åæ¾g¿X¿Vä
‚gZ¦ÅM�ÛÅZ#Zk»(Îc*ÂÑÅV0*ƒ&+â;:
áCåXz{ÎWÎZâ‚g~g¶»z{H™}ÇX

ZkägZ¦Zq-°œJwÅ1Ñot¶�
ç@}ÅÓxôZkÅAÆ_.ƒVÏXvät
!*]âyà@*ëZ#z{ÑvN*U$™äÎÂZÐZq-°
œÌZâic*Š{Ckƒð�z{‚g~/~»:ƒÏXtÎa
™Zkäç@{-VN*U$HX

LL÷~tŠgc*Ä÷~fZC!7X
tZq-¾ì�=&gZâ-$BìX
ZkŠgc*Ä»«à{}.ZìX~Zk

Šgc*ÄZzgZkZÏsÃ¬x
™@*ƒVZzgZk!*]Å‡âãÔ—Ô
_.!*CZzg$Ó»4-öGGZYi]ŠêƒV�Š*
»ÃðoÔÃðàÔÃðZK̈yÔçÑ{
˜VÌZÐ¯ñÔz{Zk»ZK̈ã
Zzg‡âãhƒÇZzg÷ZZk6,ÃðZYg{:
ƒÇXóó
¡Í-.5ë
E

GEYÅZK̈+MÐ�~›»ZkÐ(,|™
ZÖgHƒYì�ZrVä&4hÓ4è FEGEÆ£tZL0*kgÄ™c*
ZÐ�Ûz|#™Æâw¯äÐ¤/m,HX?ˆ~ZÒZ#
zWF,ZK̈ãZÜª]»f™ƒ@*ìÂZy»¸wVwÆîg6,
7HY@*ì�

LL~ä&4hÓ4è FEGEŠgc*ÄHZzgZK̈+MÅ>ðÆ
nj~Š}Šc*Xóó

Ÿñ8aþ³þ³^¨Œ

††††::::ggggcccc****èèèèÅÅÅÅZZZZ::::¹¹¹¹ââââÎÎÎÎ
gc*MC)zZÂVÅŠgc*ÄÆẐyÐZ:¹)bÆi»»x1Y@*ìZzg1‰Ü¢zg]Zy~oƒp´VÌ
ÅY$Ë�XÎZz‡]Z(ƒ@*ì�Ãð(,~R)zZ]‰Z:¹ßgÂV~z{}ò7Šî��x@{Æfg)ë

Šg_oYi»ƒ@*ìc*ËZzg¡~  J-WD�XZ+ßg]~À˜gc*èŠZâV»gztZk)zZ]ÆZ:¹UƒVÅ
1ÅÅ`™**ƒ@*ìX
ZKŠ~Vw~ëZq-Z+)zZ]»‹t™D���øg~gzi%{i0+Ï~Šg„}òŠîìZzgë~ÐCÙÃð
ZÐŠ/ÅãK6,¼YìXŠzgq¢~z‰ÜÅ!*ÇŠg„eö™**ÃðX7g;Xñ!*b¯y~ñ�Š6\zZa
Zq-Z(W!ìTÐz‰ÜÅlZg!*W‚ã¥xÅY$ËìX‡gMZ¤/ZkVwÃiîg6,Yi»Øtgnp�Âz{

)Yg~(                     6\zZa»ZEw™Mh�X  Zk~z‰ÜÅeöÆañ!*b¯yÅ
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\g}”!Li!*yÔWvZzgëóZK̈ãi0+ÏÅz{ª]
Z0ZXŠ,�MVäøg~i0+7VÃ:ÜspìVZzg

äÂVÐ½Šc*ìÉtøg}jZk6,ÌYðƒð�
X*.çE>Eøg~i0+ÏÅ»x™äÅgëgÃÌ!F,™Šc*ìXZK̈yÃ
ª]~eZ%zZàZ+„ZXŠzV~gsÇh~Zzg‚¡»
ÌÑgƒ@*ìXZø6,WCZzgYCgsÇh-V»©…H
@*ì!W;;!‚¡ÅÂ!*]„3,ZàìXŠZŠZYyZzgŠZŠ~
Yy\gÐgzÈ�L‚¡#Ö`îÔ¤/YîÐÔâgYñ
ÇóXZ1Yyë�=W~Y**ì‚¡yZ[ƒYñ

ÏX(,}(Ÿ5é EGOW@ïw™egZD�L‚¡Ã;BÎ™Â
Š3î‰‰‰!óXZzgëaÂWÄÆ6,»áÔË:Ë§b‚¡
áZhD;¬8ÔQe&+ZÔQÃL6,ÎZgƒ™™A$
Š3D!í‰‰‰z{ÌHŠy?̧X„‚PZCgz\$+w
™øg}‚tWN;p‚¡Ô‚¡„BðXøg}
yÆÄ»x»`ƒYD¸Zk6,!ÎŠZxÑ**Ôziy
eð**ÔÎZg-VÃÑ**áY**Ô!5éEO!-öEOÃZjwáY**ZzgÑ**X¬
Å‚eV»íweÜZzgZ7Zœ6,9Z™**W‚y
åX�Æ**x6,Z[Å‚eVÃZœ6,9Z™**Zzgíw

eÜW‚y7g;Xí‰‰‰”!Z[ë‚¡Æñ].Æ

Ÿñ8aþ³þ³^¨Œ

egö! — !*!*ñ‚¡

¦ZºZÔ**0+i+

»»»»‚‚‚‚¡¡¡¡eeeemmmm,,,,ZZZZíííí 1817 ;;;;eeeeggggöööö»»»» (1) ^̂̂̂����ÆÆÆÆWWWWkkkk0000****kkkkÇÇÇÇ~~~~ÅÅÅÅeeeegggg$$$$hhhh4444èèèè GGGGGGGGEEEE))))‚‚‚‚¡¡¡¡(((( 1820::::(2) ^̂̂̂����
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!*g}~¼¥â]qÝ™,ÐX
(6�ëY…�ÔW` Bicycle Šzë‚¡)

Bz,œ~ÆZzZb~»gÅˆ 1 9 ÐŠzœ~I
åÔ (Draisine) ¶X‚¡»ƒÐŠ*âeweg$h4è GGE

Y~ZXŠHåXZk‚¡Æ 1817 &»gwegöä
ÆWk0*kÅeg$h4è GGE 1820 ~Zzg (1) em,ZíÃ̂�

Š¬YYìX (2) ‚¡Ã̂�
Y1817 B�y 12 Zq-g7g^Æ_.

ÐZK« (Mannheim) Ã$4-<é GQEX�

6,ZrVäZq-‚ÐÁ (Ride) ÎZg~
B³¢aÃ,ðHXZy»7gZ 13 z‰Ü~

( K a r l  **x»gw�Û�zZyegö
ìXZ7LL!*!*ñ FreiHerr Drais)

‚¡óó¹Y@*ìXz{Zq-̀ðZzg
Í]Æ

ÆZë ( B i e d e r m e i e r ) Z−gZzg"5å E>gâ],šzg
»z{šzgå 1848 Y@*1815 ñ].¸X"5å E>gâ],šzg̀*~

T~Zq-ºmZ0+Zi~�Ûoz){¯ñYD
ÅZXŠÅÔTÆ L a u f m a s c h i n e ¸XZrVä

Ôvelocipede pLLŠzhäzZàáóóÆ�Xˆ~ZÐ
¹ŠHXt‚¡ÃLÇ~»h̃Zó Parisienne c*draisine

Æ**x (DandyHorse) (c*L!*ïh̃Zó Hobby Horse)
ÐÌ�g¶XtZyÅƒÐ�gZzg(,}eä6,t
”{ZXŠ¶XZyZXŠzV~ZrVäŠzÃVÆZßwÃ
�áïH�‚¡ZzgñR,‚¡ÆaãCŠìXZk§bÐ

(Æ% Pedals zfZCÜzÜ»W¸iƒZXtbw)
1ge - ‚¡ÅZ’Zð^¶XegöäÅ

Æ‚BŠ*F,+N*U$ ( 1 8 2 1 ) ( K e y b o a r d )

Y1827 (ÌZXŠHXˆ~ZrVä Typewriter gZ>)
(Stanograph machine ~Zq-Z’ZðZ¿¤/Zsá)

wzsÔ̧»½6,\â 16 »gÅT~
ñuÃgkge™äÆaZq-W!

(ÔÍ“»À¯äzZÑªLÍ“ 1812)
ZzgÇ~ÅY (Meat Grinder) ¤/&+gó

( W o o d - s a v i n g ™äzZÑÃ™
T~Zq-{:~Èvk Cooker)

gÄ™ZkÃ°ä»ÄÌ�áïåXZrVä
ŠzLegDÃVózZàZK̈ã¤‰ÜÐ½zZà

(ÌZXŠXÔX 1813D1814 Çhc*V)
~ÐŠzu~ZrVäzc***~zAÅ

“Æˆ-g\~»ôöÃ7ÅXˆÆ‚ßV~
ZrVäczVÅæŠÐ`ðYäzZà)ZK̈ã¤‰ÜÐ

(»gÅT» 1 8 4 0 ½zZà(gsgzeÇh~)
óóW`Ìgsgze;BÇh-VÆaZEw Draisine **xLL

ƒ@*ìX
ð³m,”!W\äYy1ƒÇ�Šzœ-VÆÌ̂

W`ëøg~gzi'çO{Åi0+Ï~F,¹c*C‚¡»ZEw™
gì�X…ÌZK̈+MÅ>ðÆaZÏ§bÆ
ÎŠq»x™äecXñ].»g®göÃDÙZgzVsx!

Ÿñ8aþ³þ³^¨Œ



‚bÅ@*gõZk!*]ÅÍZ{ì�»ÑC™Šgz/Šgz
„Šg]ÆgZizVÃZY¤/™mìXEHÆiâä~ñ!*b
¯ye7åZzgZgTÆiâä~Z8}7ƒYåX

Pg&Šzx&{0+Zy»=wZzg¤‰Üzg!*Š�á{åX
J-Ó#ÖÅXZkÆ!*\» 415 Ðá™ 380 Zkä

**x„gŒÔŠZŠZ»**xPg&ZzwZzgdW»**x¾gŒåX
¼ŠâV¬Z¶gzV~ţ’ÆPg&ŠzxÃi}Å

(Æ!*g}~EHÐZq-DÙZg gravitation æ)
‚wI„¥â]‰X4ì�Qëz{ƒÈw‰X

‚bÅ@*gõZk!*]ÅÍZ{ì�»ÑC™Šgz/Šgz
„Šg]ÆgZizVÃZY¤/™0*ðìXEHÆiâä~
ñ!*b¯ye7åZzgZgTÆiâä~Z8}7ƒY
åXDÙZgzV‚bŠZâVäøg~i}6,i0+ÏÆZg»6,ï
™Æ„CðÃŒìXtÓx™x@{ZzgŠ!*]Æ‹t
ÐqÝƒCìXegzV§sƒäzZázZu]ÅCð
¥x™äÆa‚³§i»g~"Ñgx@}Zzg
Š!*]Å¢zg]7,CìXCð¥x™ä»ÃðZzggN*
gZ37ìX

‚³™7g~ZK̈+M»uâtìXZ¤/Y0*yÅÄ

R,+Ô-g\ZzgZ%M»ñ!*b¯yëZEw™Mh�ÂEH
ÆiF̂æÆ¸Z2ÃZEw™ä~ZˆkÁF,~
YV!

ZyÒ**]ÅgzÝ~t¢zg~ì�ðh~@*gõZzgEH
Æi}ÅæÆ‡ây»¼f™ƒYñX

Pg&ŠzxÐ¬ÌZ#ZK̈y¡V~gLåÔ
ZkÃ¥xå�dzVÐVi}Å§s™D�ZzgZ#
z{ßÃN™Dg™@*åA$ÌßWyi}Å„§s¤/@*

DÙZgI[( 15 DÙZgI[Ð 3D5 åXzZŠ~3|Å8d$)
ÆŠzgZyZK̈yÃZkCðÅ̧¶ÔZ#z{k**]¯gìÔ̧
�q,i}Å§s¤/C�X

q,i}Å§sYV¤/C�Xc*ÃðÌw•YV
tx(‰x…Ð 322D384 ƒCìZkÅ™ZgT)
Y(ÆˆEH 1 6 4 2 D1 5 6 4 á™̄Ò5Ò3ð GG)

(J-Zq-îs²[¦/gäÆˆZy 1727D1643)
2ßVJ-âìX

tx( 347D429 ‡.Þf™ì�ZgT»Z*ŠZ#îy)
tx(»�á¤/ŠåZ#�ZgT\gZW 399D469 cZo)

tx(»Z*ŠåX 322D336)
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Ÿñ8aþ³þ³^¨Œ

¯Ò5Ò3ð GGÐEHJ-
Pg&ÔZgTZzḡÒ5Ò3ð GG:iF̂æÃKÅZ’Z

6,zWzà©gÔ÷|
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ZgTägzi%{ÃWäzZàŠgCw•}@*gzVÅ
¤/ŠlÔŠðN»Zz6,Y**Ô!*ŠßV»Zh**Ô!*gl»¤/**Ô«gzVÅ
ØzV»»Ô¾yÐ¾»Â_z){z){ƒÃZq-±§i
ÐKÅÃÒÅXZyÆìwÐ‚g~wÆVÃÜs
¦SÑíc*ÍÑðc*ZyŠzâVÅ5z^Å̂~Š¬YY
ìZzg‚g~wQc*ÂŠgC�c*)ŠgCÔZzgCÙÃuqWy
~ZLŠgC%œ/Å§sYCìX

ZgTÆÃtÆ_.øg~i}ZTÞìZzgÎg`Ô
e0+Ô(g}Zzg*g}ZkÆ¤/Š6ÎD�XZk™Ã|ð
laÅ6,izg×e$qÝ¶Zzgt-g\Åå™»œ-VJ-
zg„XZk™ÃªJ½ÎÛ,œ~~Ã6,Lä
Šc*XZkäx@{ÅãCŠ6,t¹�ZÝ~‚g}(g})ì
øg~i}(Îg`ÆegzV§s6ÎD�X

ZgTÆw•Æ!*g}~,Ã7g~§bßU*"$
™ä»ZÝZ̄̃Ò5Ò3ð GGÆu„Y@*ìX̄Ò5Ò3ð GGZq-gc*èŠZV
Zzg…åZzgjgßÆ!*Š�á{»{måXZkä:Üs
gc*èÅ1‰Ü»ZEwHÉ(,~ƒâg~Æ‚BŠ!*]
ÌKX

( D i a l o g u e  Zq-.e$Šw8iï FFÂ[
Concerning the Two Chief W orld

T~ŠzßÍVÅ!*]’AÅ^~ tì Systems)

‚³¦gZÃ¬xûZ0+Zi~Œc*ŠHìXZkÂ[~Zkä
ŠæVÅæŠÐZgTÅ™ÃåÆaßU*"$™Šc*Zzg‚³

™ÅãCŠÃ�áh+«!*gx@zVÅãK6,6,pp»§igZòHX
¯Ò5Ò3ð GG»tI�i}Îg`ÆegzV§sä̃ì
laÃ¹„**ÍZg¦/gZTÆ³~ZkÃÃÈ™Šc*ŠHX

‚wÑX 400 laÃZKtâ+~½ã
ZgT»â'å�w•Æax¸]Å¢zg]ƒC

ìX̄Ò5Ò3ð GG9p~w•Zzģ]ÆģÃ™0*c*XZkä
Š/™ÆtŠ3c*�̧]Üsw•~p~Æa¢zg~
ƒCìZzgZ¤/̧]»ZEw:ƒÂw•™äzZàqÅgëg
~Ãðp~:ƒÏXpX̧]Ðgëg~Xp~ƒÏt

( T h e  ~EHÅÂ[ 1 6 8 7 A$¥xƒZZ#
Ph i losophy Natu ra l  o f  P r inc ip le

©¬x6,WðXZkÂ[~w•Ã Mathematical)

KZzg**LÆ&£ßVä‚g~™Ã™s™Šc*X
i}ÅæÃKÆaÂäZOÆà#OÅ

D 92 ufgÐZq-Šw8iï FFŠ/HXÂätŠ/
~Zkz‰ÜHZ#z{#O-Eg;ÐzZhåXZk 1589

ä}Íá�ziy~Zq-Šzu}Æ',Z',7Ô̧fgÅ
Zz6,~2wÐ¤/ZñZ,Šz(,}ZzgZyÆi~J-îÆ
z‰ÜÃ**0*XZkŠ/Æ}ò¹„Zë†X

Zkät0*c*�ŠzâVÍá)Zq-−ZzgZq-¸g~(Zq-
„z‰Ü6,i}6,í�ZzgZyŠzâVÅi}J-îÅgëg
',Z',ìXªÍßV»ziy¼ÌƒZyÅgëg~p~)i}
ÅæÅzzÐ(7VìX

ZkŠ"»ŠzuZZë³t��ŠzâVÍáZ#Zz™ð
Ðgh}‰ÂZyÅgëg#¶ZzgiF̂æÅzzÐZyÅ
gëg(,fˆXZk»ÈtƒZ�Z**/ŠzâVÍßV6,iF̂

æÅzzÐxZq-̧]»x™Cg„TÅzzÐZy
Ågëg~Î@*gZŸ†ƒ@*g;X

¯Ò5Ò3ð GG»Š/iF̂æÃKÅ‚~Zq-(,ZŠxU*"$
ƒZXpiF̂æÐ0EHÆ.e$„Zë£!J-

î»ẐÌ¼Zzg%ÖVÐ¦/g**åX

Ÿñ8aþ³þ³^¨Œ
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…………ffffZZZZHHHH»»»»ZZZZˆ̂̂̂kkkkùùùùƒƒƒƒ@@@@****ìììì????
…fZH»Zˆki!*yÆfg)Ðƒ@*ìXZ¤/i!*yÃ
¨gÐŠ¬YñÂZk6,!*gq-!*gq-Z¸gÃWNÐXZy
Z¸gzV~ÎgZcƒD�ÔX~!*gq-ZzggLgL
!*wƒD�Z7±%+k¹Y@*ìXZyÆZz6,Z¤/Ãð
Ìq¤/}ÂtZkÆfZHÅÙ|#™D�XZy»m
',Z{gZ„ŠârÐƒ@*ìXi!*yÆZ”V6,Z
fZSVÅTyÆa!*gq-!*gq-Z¸gƒD�X}
i!*yÆ)g}opZzgF,lfZHÅTy™C�Xi!*y
ÆZŒ{ØfZHZzgi!*yÆŠgxy»z·qÆ
fZHÅÙ|#™@*ìXZZfZHÆaZ

Z¡[ƒD�X±%+kZyZ¡[Æfg)fZH

ÅS:]ŠârJ-à@*ìXŠâr¯gUC@*ì�Ãy‚
fZB÷ì?

øøøøgggg}}}}ŸŸŸŸ~~~~ppppyyyyXXXX!!!!~~~~ÐÐÐÐwwww••••™™™™@@@@****ìììì????
tÂXY…��ZK̈ãŸÆZ0+gŠw„z{

zì�pyÆ·ƒ»»x™@*ìXtZq-ª]Z0
�ì�%gÆ7g}Ÿ~CÙz‰ÜpyÅ�ÛZb™@*
ìXŸÆZ0+gpyÆ·ƒÅgëg»Z®gŸÅ¡
6,ìXpyÆ·ƒÅgëg©àÐ�ÛtÆ‚BZ
ƒCìÔ}ŠwÐå3ÆˆpyÃŠârJ-î~
WJ²”�ÔZ#�zVJ-¸Ã,b²
~ðƒ@*ìXZK̈ãŸ~pyÆ^»MF,+

ìXpyÆ·ƒÅgëg¬x ²~ðƒ@* 18 Ã,
îg6,Zq-ÜgSìpSàqª~Zk~p~
ÌWYCì}zgil™äÅßg]~Ôp‚ÛŠ{ƒä
Zzg6,.ãÆ¬Ý~ÌpyÆ·ƒÅgëg(,|YC

ìX

ZZZZ¨̈̈̈KKKKããããŸŸŸŸ

ˆy¤gt ]ÞŠ^ñnÓ×çµn;m^
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Paytm :                   9KZ*:
Bank Transfer                                               JR,Zc

Name of Account : Urdu Science Monthly  ZZZZggggŠŠŠŠzzzz‚‚‚‚bbbbÇÇÇÇ : Z»î.$»**x
Account No. :  10177 189557 : Z»î.$�
Name of Bank & Branck : State Bank of  India,  Zakir Nagar : J»**xZzg',Zõ

™Š, (8506011070) R,ZcÅg¦ìZLåíZzg#èFLEÃeÆ…zZFR\Please whatsApp the transfer receipt along with your full postal address at  8506011070
ì¼æÒj^ekæi†‰nØô‡…Ò^jäV

110025 fZ™ôzÆÔ5Š‹X (26)153  

JR,Zc / gZeeZujZ**eLƒVXyh+Zg~g¶&+g=JegZÅ / ~LLZgŠz‚bâx)óó&+g=‚Š{
gzZ:™g;ƒVXŠg•fsí6,g‚!gzZ:™,:

Wish to subscribe for "Urdu Science Monthly" by ordinary/Registerd Post. The

subscription amount in being sent through Bank Transfer/Demand Draft. Please

post magazine at the following address.

**x'''''''''''''Ø'''''''''''''
   Address        Name

' '' ''''''6Ãe'''' '' '''''''''''Pin code      
'''''' '' ''''  ''Z~é '' '''''''  ñ!*b�

   E-mail              Mobile No.

gz9 300 Ñ$k,~:  gz9X 250 ‚Š{eZu)ZÐZŠ~(:  gz9X 600 yh+Zg~)gZeZu(:    â^:Subscription (Regd. Post): Rs.600-Ordinary Post: Individual Rs.2Subscription (Regd. Post): Rs.600-Ordinary Post: Individual Rs.2Subscription (Regd. Post): Rs.600-Ordinary Post: Individual Rs.2Subscription (Regd. Post): Rs.600-Ordinary Post: Individual Rs.250, Institutional: Rs. 30050, Institutional: Rs. 30050, Institutional: Rs. 30050, Institutional: Rs. 300
yyyyhhhh++++ZZZZgggg~~~~ÅÅÅÅgggg¶¶¶¶****WWWWggggeeeeggggcccc****ssssBBBBÐÐÐÐJJJJwwww7777ÅÅÅÅYYYYññññÏÏÏÏ

Subscription amount not accepted through Money Order or chequeSubscription amount not accepted through Money Order or chequeSubscription amount not accepted through Money Order or chequeSubscription amount not accepted through Money Order or cheque

Subscription Form               yh+Zg~Ãgx  

Address  for  Correspondance  &  Subscription:Address  for  Correspondance  &  Subscription:Address  for  Correspondance  &  Subscription:Address  for  Correspondance  &  Subscription:153(26), Zakir Nagar West, New Delhi- 110025E-mail : siliconview2007@gmail.com

www.urduscience.orgwww.urduscience.orgwww.urduscience.orgwww.urduscience.org

UPI   ID    :  8506011070@ptsbi

Paytm No. : 8506011070



58   2024 mâx)Ô5Š‹ ‰^ñß‹ QgŠz

ÑbZ3gZ]
gz9 2000/= -------------------------------------------------------------------------------------- å™
gz9 1200/= ------------------------------------------------------------------------------------- Û™
gz9 800/= ------------------------------------------------------------------------------------- aåð™
gz9 2500/= ------------------------------------------------------------------- Ãg)�Zhz;V$( Z zŠ Z Šzu
gz9 3000/= ---------------------------------------------------------------------- )R°( Zs
gz9 4000/= ---------------------------------------------------------------------- )R°( 1Ãg
™,X z6,Z3gZ]»»x™äzZá|Z]gZ‚‡ì bZ0+gZY]»WgegŠ¶6,Zq-Z3gjqÝ<X

g‚á~�áù”{’k,zVÃ%jZ!Ü™**NqìX 

‡âãeg{�ðÜsŠ‹Å°ZpV~ÅYñÏX 

g‚á~�áù”{p}~›ëzZ°ZŠÅ¡ÅãCŠ~f)ŠZg~'ÅìX 

g‚á~�áùƒäzZáñZŠÐæk,Ô>ZŠZg]c*ZŠZg}»5ƒ**¢zg~7ìX 

'''''''''''''
fZ™ôzÆ 153 (26) ÐVZ™ 6 ÔgzŠ¤/ZyÔÑw.ZVÔŠ‹X 2096 Zz3,Ô6,ÚÔD�á1äYzh+6,öÔ

!*ãzæk,Z³Zi~:eZË·ZÅ6,zm, Ð�áùH''''' 110025 5Š‹X
Owner, Printer & Publisher-Shaheen. Press: Javed Press, 2096 Rodgaran, Delhi-110006

Publisher's Address: 153(26), Zakir Nagar West, New Delhi-110025

Founder & Hon. Editor : Dr. M. Aslam Parvaiz
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