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Á|ükÕÔeq
&ÜìjÓT Ÿ̋ Vü≤&É‡Hé u…sYïVü‰yéT (Daniel Hudson Bernham) nyÓT]ø£Hé

Ä]ÿf…ø̆º, &çC…’qsY 'Beaux-Arts Movement' Á|ü‹bÕ~+∫qyê&ÉT ̀  1910˝À
\+&ÉHé {ÖHé bÕ¢ì+>¥ düe÷y˚X¯+˝À` ªªn_Ûeè~∆ nH˚~ eTq¬øìï $wüj·÷\T,
m+‘·>± ‘Ó*kÕsTT nH˚ <ëìø£Hêï n~ m+‘· y˚>∑+>± Á|ü|ü+#·eT+‘ê
$düÔ]düTÔqïB, m+‘·eT+~ <ëì˝À uÛ≤>∑kÕ«eTT˝Ö‘·THêïs¡T nH˚ <ëìMT<ä
Ä<Ûës¡|ü&ç ñ+≥T+~. Ç+ø√ j·÷uÛ…’ @fi¢̄̋ À πs|ü{Ï ‘·sê\T kÕ~Û+#·uÀj˚T
Á|ü>∑‹ Ç|ü&ÉT }Vü≤πø n+<ä<äTµµ nHêï&ÉT.

1938˝À ãø˘$THédüºsY |òü⁄\¢sY (Buckminister Fuller) ‘·≈£îÿe
ñ|üø£s¡D≤\‘√ m≈£îÿe |üqT\T #˚j·T>∑\>∑&Üìì (Doing more with less =
Ephemeralization) ªm|òæyÓTs¡̋ …’CÒwüHéµ nì HêeTø£s¡D+ #˚kÕ&ÉT.

1958˝À kÕºìdt̋ ≤ ñ˝≤yéT (Stanisla Ulam) C≤Hé yêHé q÷´e÷Hé
(John Von Neumann)‘√ e÷{≤¢&ÉT‘·÷ nHêï&ÉT` ªªn‘·´+‘· y˚>∑+‘√
kÕ>∑T‘·Tqï á n_Ûeè~∆ì #·÷düTÔ+fÒ e÷qyê[ ‘·«s¡̋ À Çø£ eTT+<äT≈£î b˛ Ò̋ì
dæ+>∑T´˝≤]{° (Singularity) <äX¯≈£î #˚s¡T≈£î+≥Tqï<äì nì|ædüTÔqï~µµ.

1974`1979 eT<Ûä́ ø±\+˝À Vü‰Hé‡ |”≥sY yÓTTsêyÓø˘ (Hans Peter
Moravec) ‘·q 'Mind Children' yê´kÕ\˝À` n|üŒ{Ïπø ÁbÕ#·Ts¡́ +˝À ñqï
Moore's law qT (Ç+{ÏÁπ>f…&é düs¡÷ÿ´{Ÿ̋ À yê&̊ Á{≤ì‡düºs¡¢ dü+K´ Á|ü‹ ¬s+&ÉT
dü+e‘·‡sê\≈£î ¬s{Ïº+|ü⁄ ne⁄‘·T+~ ` eT÷sY‡ dæ<ë∆+‘·+) s=u§{Ïø˘‡≈£î
nq«sTTdü÷Ô 2030`2040 ø£˝≤¢ Robots ˇø£ ø=‘·Ô C≤‹`Species >±
ne‘·]kÕÔj·Tì CÀdü´+ |ü*ø±&ÉT.

ø£èÁ‹eT ẙT<ÛädüT‡ ̌ ø£ ìØí‘· <äX̄≈£î #̊s¡T≈£îHêïø£ <ëìì ìj·T+Á‹+#·&É+
kÕ<Ûä́ + ø±<äì |ü]XÀ<Ûä≈£î\ n_ÛÁbÕj·T+.

Al-magazine ̋ À eTùV≤+Á<äÁ|ükÕ<é ÁyêdæHê&ÉT` 18e X̄‘êã›|ü⁄ >∑DÏ‘·
XÊgy˚‘·Ô Marquis de Condorcet ‘=*kÕ]>± y˚T<∏√$k˛Œ¤≥q+ >∑T]+∫
Á|ükÕÔ$+#ê&Éì— C≤Hée⁄&é ø±+|tu…̋ Ÿ pìj·TsY ‘·q 1932 ø£<∏ä̀  'The Last
Evolution'˝À— 1958˝À ñ˝≤à`q÷´e÷Hé, 1965˝À Good; 1981˝À
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Stanislaw ‘·q qe\ 'Golem XIV' ˝À á ø£èÁ‹eT ẙT<∏ädüT‡ $k˛Œ¤≥Hê*ï
Á|ükÕÔ$+#ês¡T. 1983˝À yÓs¡ïsY $+¬> (Verner Vinge) ‘=*kÕ]>±
ªdæ+>∑T´˝≤]{Ïµ |ü<ëìï ‘Ó*$>∑\ j·T+Á‘ê\≈£î (Intelligent Machines)
yê&çHê&ÉT.

2000˝À Bill Joy (Co-Founder of Sun Microsystems), 2005˝À
'Kurzweil' (The Singularity is near), 2007˝À Eliezer Yudkowsky `
Mfī¢+<äs¡÷ ø£èÁ‹eT ẙT<ÛädüT‡ Á|üe÷<äø±]>± |ü]D$TdüTÔqï<äì uÛ≤$düTÔHêïs¡T.

Ç|ü&ÉT uÛÑ÷$Tô|’ 7.8 _*j·Tq¢ e÷qe⁄\THêïs¡T. ̌ ø=ÿø£ÿ] JH√yéT
6.2 _*j·THé q÷´øÏ¢jÓ÷f…Æ&É¢qT ø£*– ñ+≥T+~. á 6.2 _*j·Tq¢ q÷´øÏ¢jÓ÷f…Æ&É¢qT
1I109 u…’≥¢‘√ ø£+|üP´≥sY˝À ìøÏå|üÔ+ #˚j·Te#·TÃ. 2014 Hê{Ïπø eTq
ø£+|üP´≥s¡¢ &˚{≤ ì\«\ kÕeTs¡∆́ + 5 C…{≤ºu…’≥T¢ (5I1021 u…’≥T¢). uÛÑ÷$T
MT<ä ñqï nìï Je⁄\ DNA = 5-1037 uÒdt ô|sTTs¡T¢R1.325I1037 u…’≥T¢.
düMT|ü ø±\+˝ÀH̊ nìï Je⁄\ Data qT ø£+|üP´≥sY\˝À uÛÑÁ<ä|üs¡#·>∑\T>∑T‘êeTT.

1978, 1994, 1997˝À CÒyéT‡ ãsYÿ (James Burk) ªø£HÓø£åHé‡µ
(Connections) nH˚ T.V. d”]j·T˝Ÿ‡˝À ` Alternative view of change `
πs|ü{Ï ø±\+˝À sêuÀj˚T e÷s¡TŒ*ï Á|ükÕÔ$+#ê&ÉT.

¬>sê˝Ÿ¶ Vü‰øÏHé‡ (Gerald Hawkins) 1983˝À 'The Mindsteps to
the Cosmos' |ü⁄düÔø£+˝À e÷qe <äèø£Œ<∏ë˝À¢ì yÓ’s¡T<Ûä́  yÓ’∫Á‘·T\qT e]í+∫Hê&ÉT.

>∑DÏ‘·XÊgE„&Ó’q Vernon Vinge 1986˝À ‘·q qe\˝À¢ 'Marooned
in Real Time, A Fire upon the Deep' (1992) dü÷|üsY Ç+f…*C…Hé‡ >∑T]+∫
y˚T<Û√$k˛Œ¤≥Hê\ >∑T]+∫ ÁyêdæHê&ÉT.

Ray Kurzweil - πs ø£sY®M˝Ÿ ‘·q 1999 |ü⁄düÔø£+ 'The Age of
Spiritual Machines' The law of accelerating returns ˝À ªªá e+<˚fi¢̄
Á|ü>∑‹ >∑‘· Çs¡yÓ’ y˚\ j˚Tfi¢̄ n_Ûeè~∆øÏ düe÷q+µµ nHêï&ÉT.

bÕ‘· sê‹j·TT>∑+ qT+∫ ø=‘·Ô sê‹j·TT>∑+ ø±\+ Hê{ÏøÏ (2,50,000
dü+e‘·‡sê\˝À) n_Ûeè~∆ ¬s+&ç+‘·̋ …’+~. Ä ‘·s¡Tyê‘· e´ekÕj·T Á|ü<Ûëq
ø±\+˝À Á|ü‹ ‘=$Tà~ e+<ä\ dü+e‘·‡sê\≈£î ¬s+&ç+‘·\ n_Ûeè~∆ ø±>±,
bÕ]ÁXÊ$Tø£ j·TT>∑+˝À Á|ü‹ |ü~ùV≤H˚fi¢̄≈£î, á ø£èÁ‹eT y˚T<ÛädüT‡ ø±\+˝À
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Á|ü‹ eT÷&ÉT HÓ\\≈£î ̋ Ò<ë Á|ü‹ yêsêìøÏ mø±qMT ̀  Ä]∆ø£ e´edüú ¬s+&ç+‘·\T
ã˝Àù|‘·eTe⁄‘·Tqï<äì Robert Hanson yê~düTÔHêï&ÉT.

R. Buckminster Fuller ‘·q |ü⁄düÔø£+ 'The Critical Path' (1981)˝À
Áø°düTÔX̄ø£+ 1 Hê&ÉT n_Ûeè~∆ ˇø£ j·T÷ì{Ÿ ñqï<äqT≈£î+fÒ 1500 Hê{ÏøÏ
¬s+&ç+‘·\T ø±>±, ‘·s¡Tyê‘· 250 dü+e‘·‡sê\˝À 4 j·T÷ì≥T¢ (1750),
8 j·T÷ì≥T¢ (1900), Ç|ü&É~ }Væ≤+#·̋ Òq+‘· ẙ>∑+>± ô|]– Çø£ eè~∆
#Ó+<äì Singularity <äX̄≈£î #̊s¡T≈£î+≥T+<äì dü÷Árø£]+∫Hê&ÉT.

‘·q 2005 |ü⁄düÔø£+ 'The Singularity is Near' ˝À Kurzweil
e÷qe⁄&ÉT eè<ë∆bÕ´ìï »sTT+∫ neTs¡T&Ée⁄‘ê&Éì ÁyêdæHê&ÉT. K. Eric Drexter
(One of the founders of Nano Technology) ‘·q 1986 |ü⁄düÔø£+ 'Engines
of Creation'˝À Jej·T+Á‘ê\ (Biological Machines) > ∑T]+∫
Á|ükÕÔ$+∫Hê&ÉT.

Richard Feynman, n‘·&ç •wüß´&ÉT Albert Hibbs Ç∫Ãq dü\Vü‰
(1959)‘√ Micro machines Ä˝À#·q ÁbÕs¡+uÛÑyÓTÆ+<ä+{≤&ÉT. <ëìì ‘·q
'There is plenty of Room at the Bottom' nqï yê´dü+˝À ñ≥+øÏ+#ê&ÉT.
á j·T+Á‘ê\T πs|ü⁄ (Swallow the Doctor) yÓ’<äT´&çì kÕúqÁuÛÑ+X̄+ #̊kÕÔj·Tì
}Vü‰>±q+ #˚dæHê&ÉT.

e÷qe⁄&çì &çõ≥ …̋’CŸ #˚j·T&É+ <ë«sê <˚Vü≤+ q•+∫Hê n‘·&ç
»qT´ ìsêàD+ düJe+>± ø£+|üP´≥sY̋ À uÛÑÁ<ä|ü]ùdÔ eTs¡D≤q+‘·s¡ Jeq+
ø=qkÕ–+#·e#·TÃqì Jaron Lanier n_ÛÁbÕj·T+. 2003˝À ‘·q |ü⁄düÔø£+
ªJH√yéTµ˝À &Üø£ºsY \+ø± •esêeTÁ|ükÕ<é Y Áø√yÓ÷CÀyéTqT ìØ«s¡́ + #˚dæ
‘·<ë«sê eT>∑dü+‘êHêìï |ü⁄≥º≈£î+&Ü #˚dæq z <äTwüº XÊgE„&ç Á|üjÓ÷>∑+
>∑T]+∫ ÁyêdæHê&ÉT. ø√$<é̀ 19 (2020) |ü⁄düÔø£+˝À yÓ’s¡düT\`e÷qe⁄\ eT<Ûä́
j·TT<ë∆ìï, yÓ’s¡düT\T`yê´ø°‡qT\T (2020) |ü⁄düÔø£+˝À j·T÷ìes¡‡˝Ÿ yê´ø°‡Hé
ÄeX¯́ ø£‘· >∑T]+∫ $e]+∫Hê&ÉT &Ü. Á|ükÕ<é.

"We are just an advanced breed of Monkeys on a minor planet
of a very average star. But we can understand the universe. That makes
us something very special" - Stephen Hawking.

- &Üø£ºsY \+ø± •esêeTÁ|ükÕ<é
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@<√ ˇø£ nHêeTø£ n|ü]∫‘· yÓ*yê&É qT+#√, nÁ>∑ <Ûäq yê&É
qT+#√ πs|ü{Ï eTè‘·T´ yÓ’s¡dü »qqeTe⁄‘·T+~. m–πs <√eT˝À,
e\dü |ü≈£åî˝À, $T&É‘·\ <ä+&ÉT˝À, <Ûä÷[y˚T|òü÷˝À, e÷qe
ì]à‘· dü]Vü≤<äT›\qT <ë{Ï $X¯«yê´|üÔeTe⁄‘·Tqï|ü⁄&ÉT yê{Ï̋ À
ìøÏå|üÔyÓTÆq $wü_+<äTe⁄\T Je ø°åsêìï $]∫ $\j·÷ìï
düèõkÕÔsTT. nC≤„q+, ìs¡¢ø£ å´+, nVü≤+ø±s¡+, eT÷s¡â‘·«+,
<Ís¡®q´+, nXÊ+‹ ô|#·TÃMT] düVü≤ÁkÕ~Ûø£ X¯ø£˝≤˝…’q e÷qeC≤‹ì
düeT÷\ HêX̄q+ #̊ùd+<äT≈£î edüTÔqï yÓ’s¡düT\ <ë&çì ‘·≥Tº≈£îH̊
s¡ø£åD ø£e#·y˚T yê´ø°‡qT ne⁄‘·T+<ë?

wæ ¬sa+–¢ (Shi Jhengli) ˝≤+{Ï XÊgE„\T |ü+&=sê˝≤
>∑_“̋ ≤\ >∑TVü≤ ̋ ≤+{Ï |ü+&=sê u≤≈£î‡ qT+∫ >∑_“̋ ≤\ yÓ’s¡dtqT
yÓ*øÏrdæ ‘·eT <̊X̄düTú\≈£î ô|<ä›>± Vü‰ì #̊j·T≈£î+&Ü  yÓ’s¡dt »qT´
es¡Tdü˝À @eTHêï e÷]Œ&ç #˚dæHêsê? Ä u≤≈£î‡ qT+∫
yê´<ÛäT\T, eTè‘·T´e⁄, j·TT<√∆Hêà<ä+ ãj·T≥≈£î yÓ[¢b˛>±
eT÷‘· eT÷ùd|üŒ{ÏøÏ ÄXÊB|üyÓTTø£ÿfÒ $T–*+<ë?

eTqeT+<äs¡+ yÓ<äT≈£î‘·Tqï~ |ü+&√sê u≤≈£î‡ ø√dü+.
Ä ÄXÊBbÕìï yÓ*øÏrdæ yÓ*–+∫ á Nø£{Ïì bÕs¡Á<√\T<ëeTH̊~
eTq Á|üj·T‘·ï+. Ä Á|üj·T‘·ï+˝ÀH˚ @<√ ̌ ø£ Áù|eTyê&É qT+#√,
ø£s¡TDyê&É qT+#√ πs|ü{Ï <Ó ’eø£D+ XÊ+‹øÏs¡D≤\qT
yÓ<ä»\T¢‘·÷ »qqeTe⁄‘·T+~.
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Europe 1923

World 1914 - Empires Colonies Territory
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1. eTq≈£î ‘Ó*dæq ˇø£ X¯‘êã›+
j·T˝…¢kÕ‡]Hé <Ûäè‘·sêÁwüßº&ç˝≤ n+<ÛäT&˚, n+‘·sê´$T dü+»j·TT&ÉT

$e]düTÔ+fÒH̊ n‘·&çøÏ yÓ’s¡dü e÷qe dü+Á>±eT+ >∑T]+∫ ‘Ó\TdüTÔqï~. j·T …̋¢kÕ‡]Hé
|æ*#ê&ÉT n+‘·sê´$Tì` ªªn+‘·sê´MT! @$T{° yÓ’|üØ‘·́ +! sêÁ‘·Tfīó¢ Hê≈£î ìÁ<ä
|ü≥º&É+ Ò̋<äT. |ü>∑{Ï|üP≥ @y√ $∫Á‘· X̄u≤›\T $qedüTÔHêïsTT. ̋ ≤ø̆&ÍHé ø±\+˝Àì
ìX̄Ùã›eT+‘ê sT÷ nHé̋ ≤ø̆ ø±\+˝À e÷j·TeTsTT´+<ë? What is the Problem?µµ

n+‘·sê´$T düe÷<Ûëq$T#êÃ&ÉT` ªªz j·T˝… ¢kÕ‡]Hé! ãj·T≥
Á|ü|ü+#·eT+‘ê >∑+<äs¡>√fi¯+>± ñqï~. eTãT“\T ˝Ò≈£î+&ÜH˚ ñs¡TeTT\T
$qedüTÔHêïsTT. ø√‘·T\T, Á≈£Ls¡»+‘·Te⁄\T n&Ée⁄\qT $&ç∫ }fi¯¢˝À
‹s¡T>∑T‘·THêïsTT. »+‘·Te⁄\≈£î |ü≈£åî\T, |ü≈£åî\≈£î »+‘·Te⁄\T |ü⁄&ÉT‘·THêïsTT.
eTqTwüß\˝À eTVæ≤fī\T ̌ ø=ÿø£ÿ ø±qTŒ˝À nsTT<ës¡T>∑Ts¡T |æ\¢*ï ø£+≥THêïs¡T.
Ád”Ô\qT Ád”Ô\T, |ü⁄s¡Twüß\qT |ü⁄s¡Twüß\T ô|[¢ #̊düT≈£î+≥THêïs¡T. øös¡e⁄\T, Á<√DT&ÉT,
Á<äT|ü<äT&ÉT |ü⁄{Ïºq≥T¢ H̊‹≈£î+&É̋ À¢H√, f…dtº≥÷´ãT˝À¢H√ dü+‘êq+ ø£\T>∑T‘·THêïs¡T.
dü>∑+ eT+~ j·TTe»qT\T |ü>∑\T ìÁ<äb˛sTT sêÁ‘·Tfīó¢ |üqT\T #̊düTÔHêïs¡T.
Á|ü‹ <̊X̄|ü⁄ dü]Vü≤<äT›\ e<ä› Äj·TT<Ûë\T eT+&ç, $k˛Œ¤{Ï+∫ j·TT<ä∆|ü⁄ bı>∑\T
ø£eTTà≈£îì |ü>∑fīó¢ Nø£{Ï sêÁ‘·T\T>± ø±qedüTÔHêïsTT. |ü]dæú‘̊+ u≤>√ Ò̋<äT!µµ

j·T …̋¢kÕ‡]Hé n&ç>±&ÉT` ªªá ø£s√Hê yÓ’s¡dt |ü]dæú‹ m˝≤ ñ+~? Bì
ø£s¡Ô, ø£s¡à, ÁøÏj·T mes√ ‘Ó*dæ+<ë?µµ

n+‘·sê´$T ã<äT*#êÃ&ÉT` ªª‹s¡́ Áπ>K ãT<äT“<ëø±s¡ |òüTq_+<äT yê´|üÔ
|üè<∏äTe÷* HêeTø±düTs¡ s¡ø£Ô»q´ $wü$T~. n+fÒ n&É¶̂ ‘·\T ø£*– ̇ {ÏãT>∑Z\
e+{Ï ô|<ä› _+<äTe⁄\˝À yê´|ædü÷Ô <˚yêdüTs¡ j·TT<ä∆eT+<äT |üè<∏äTe÷* nH˚
ndüTs¡T&ç s¡ø£Ô+ e\¢ |ü⁄{Ïºq~ $wüeTì`neTs¡ø√X¯+ #ÓãT‘·Tqï~, Ç|ü&É÷
n<˚s¡ø£+>± nÁ>∑sêC≤´\ j·TT<ä∆+˝À Ä$s¡“¤$+∫+B ø√$<é̀ 19 yÓ’s¡düT nì
sê»ø°j·T ø√$<äT\ n_ÛÁbÕj·T+µµ

j·T …̋¢kÕ‡]Hé uÛÑj·Tø£+|æ‘·T&Éj·÷´&ÉT` ªªn+‘·sê´MT! Á|üdüTÔ‘·+ H˚qT
n+<ÛäT&çì >∑<ë nì ̇ e⁄ nã<ë∆\T #Ó|üŒ&É+ Ò̋<äTø£<ë! n˝≤ #Ó_‘̊ $Áø£e÷s¡Tÿ&ç
•s¡düT‡˝≤ ˙ ‘·\ y˚sTT eø£ÿ\e⁄‘·T+~µµ nHêï&ÉT ø±düÔ qe⁄«‘·÷.
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n+‘·sê´$T qyê«&ÉT` ªª‘·eTs¡T Á|ü|ü+#· Äs√>∑́ dü+düú n<Ûä́ ≈£åî&ç̋ ≤
e÷{≤¢&ÉT‘·THêïs¡T. ø±ùd|ü⁄ n≥÷, ø±ùd|ü⁄ Ç≥÷` ø±|ò” ̇ fī¢ø√dü+, |ü©¢–+»\
ì<ÛäT\ ø√dü+! j·T …̋¢kÕ‡]Hé! ̇ ≈£î z|æø£ ñ+fÒ ̇ ≈£î ‘Ó*dæq<˚ >∑‘· e+<˚fi¯ó¢>±
Á|ü|ü+#·+ m˝≤ e÷]+B $e]kÕÔqT dü+øÏå|üÔ+>±! Ä ‘·s¡Tyê‘· yÓ’s¡düT\ ø£<∏ë
ø£e÷MTwüOq÷! kÕe<Ûëq+>± $qT. n&ÉT>√ ‘·eT {°#·sY, qs¡T‡, ùdïVæ≤‘·Tsê\T
ìy˚~‘· edüTÔqï~. sê ìy˚~‘ê! yÓ̋ Ÿø£yéT!µµ ÄVü‰«ì+#ê&ÜyÓTqT kÕ<äs¡+>±.

ìẙ~‘· e∫Ã j·T …̋¢kÕ‡]Hé, n+‘·sê´$T\qT |ü\ø£]+∫+~` ªªVü‰jYT
j·T …̋¢kÕ‡]Hé, n+‘·sê´MT! nø£ÿ&É s√yéT ‘·>∑\ã&ÉTÔ+fÒ Çø£ÿ&É MTs¡T ª˙s√µ
#·Áø£es¡TÔ̋ ≤¢ |òæ&̊\T yêsTTdüTÔHêïsê? j·T …̋¢kÕ‡]Hé! n+‘·sê´$T @<√ eTVü‰uÛ≤s¡‘·
j·TT<ä∆ yê´U≤´q+ #˚düTÔqï≥T¢Hêï&ÉT!µµ nqï<ëyÓT Vü‰sTT>± qe⁄«‘·÷.

ÄyÓT qe⁄«\ >∑\>∑\\‘√ Ç\¢+‘ê yÓHÓï\\T Á|üeVæ≤+∫qf…¢ Ì
j·T …̋¢kÕ‡]Hé eTTK+ $ø£dæ+∫+~. p´dt <̊ẙ+Á<äT&ç •s¡düT‡ qT+∫ n+‘·sê´$T
düT‹Ô<Óã“\≈£î m<∏ÓHê <˚e‘· yÓ\Te&çq≥T¢ n‘·&ç eTqdüT˝À ø=‘·Ô Ä˝À#·q\T,
Á|üX¯ï\T s¡÷|ü⁄~<äT›ø√kÕ–HêsTT. n‘·&É&ç>±&ÉT`

ªªn+‘·sê´MT! #Ó|ü á Çs¡yÓ’j·T´e X¯‘êã›|ü⁄ Á|ü‘˚́ ø£‘· Ò̋$T{Ï?
e÷qe düe÷» ìsêàD+˝À á X̄‘êã›|ü⁄ bÕÁ‘·, $•wüº‘·, eT+∫#Ó&ÉT\ >∑T]+∫
ø±ùd|ü⁄ e÷{≤¢&ÉT≈£î+<ë+µµ nHêï&ÉT j·T …̋¢kÕ‡]Hé.

ìẙ~‘· nqï~` ªªne⁄qT n+‘·sê´MT! >∑‘êìï |ü⁄qX̄Ãs¡D #̊j·T≈£î+fÒ
eTq+ yÓqø£&ÉT>∑T y˚dæ bÕsƒê\T eTs¡\ H˚s¡TÃø√yê*‡ edüTÔ+~µµ.

n+‘·sê´$T nHêï&ÉT` ªªnÁ>∑sê»´yÓTÆq nyÓT]ø±˝À >∑‘· e+<˚fi¢̄̋ À
(1900`1999) |ü~ Á|üCÀ|üjÓ÷>∑ø£s¡yÓTÆq |üqT\T eTìwæ Äj·TTsê∆j·÷ìï
Çs¡yÓ’ nsTT<˚fi¢̄≈£î ô|’>± ô|+#êsTT. n$ 1) yÓ÷{≤s¡T yêVü≤Hê\˝À s¡ø£åD≤
|ü<ä∆‘·T*ï n_Ûeè~∆ #˚j·T&É+, 2) ø£sêà>±sê˝À¢ s¡ø£åD*ï ø£≥Tº~≥º+ #˚j·T&É+,
3) n+≥Tyê´<ÛäT*ï n<äT|ü⁄˝ÀøÏ ‘̊e&É+, 4) ÄVü‰s¡ |ü<ësêúú\ ñ‘·Œ‹Ô, ø£©Ô\ô|’
ìj·T+Á‘·D, 5) e÷‘ê`•X¯ó dü+s¡ø£åD, 6) s¡øÏå‘· ˙{Ï e´edüú, 7) ≈£î≥T+ã
ìj·T+Á‘·D, 8) bı>±≈£î <äTwüŒ¤*‘ê\qT >∑T]Ô+#·&É+, 9) >∑T+&Ó»ãT“\T,



11

eT<ÛäTy˚TVü≤+, |üø£åyê‘·+ ˝≤+{Ï yê´<ÛäT\qT ‘·–Z+#˚ eT+<äT*ï ø£qT>=q&É+,
10) M≥ìï{Ïø£Hêï eTTK´yÓTÆq~ yêøÏ‡H˚wüqTµµ.

ìẙ~‘· nqï~` ªªá X̄‘êã›+˝ÀH̊ kÕŒìwt |òü⁄¢ yê´~Û, ¬s+&ÉT Á|ü|ü+#·
j·TT<ë∆\T, nD≤«j·TT<Ûë\T, Á>∑Vü‰H˚«wüD, C≤rj·T‘êyê<ë\T, e\düsêC≤´\
n+‘·+, o‘·\ j·TT<ë∆\T, j·TT<ë∆q+‘·s¡ ;ÛuÛÑ‘ê‡\T, e´ekÕsTTø£, bÕ]ÁXÊ$Tø£,
m\ÁøÏºø£̋ Ÿ, m\Áø±ºìø˘‡, ãjÓTTÇ+õ˙]+>¥, ø°ås¡, Vü≤]‘·, &çõ≥˝Ÿ $|ü¢yê\T,
yÓT&çdæHé s¡+>∑+˝À ô|qTe÷s¡TŒ\T e#êÃsTT. ø£+|üP´≥sY`ôd˝Ÿbò˛qT¢
ø£e#·≈£î+&É̋ ≤ …̋’ ø£s¡Tí&ç #êe⁄≈£î Äs¡T>∑Ts¡T ø±s¡DyÓTÆq≥T¢, qMq e÷qe⁄&ç ø£cÕº\≈£î
‘·q $XÊ«$TÁ‘·T&ç düèùwº ø±s¡D+ ø±>± ∫≈£îÿ≈£îHêï&ÉT qs¡T&ÉT dü+øå√uÛÑ+˝À!µµ

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªª$T\ºHé≈£î n+<Ûä‘·«+, ;<Û=yÓHé≈£î ã~Ûs¡‘·«+˝≤
Hê≈£î n+<Ûä‘·«+ dü+ÁbÕ|æÔ+∫+~. á ø£s=Hê ‘·–ZHêø£ Ä|üπswüqT #̊sTT+#·T≈£îì
á |üπscÕqT qT+∫ $eTT≈£îÔ&çHÍ‘êqT. n|üŒ{Ïes¡≈£î n+‘·sê´$T, ìy˚~‘·
MTπs Hê ¬s+&ÉT ø£fi¯S¢µµ

n+‘·sê´$T |üø£|üø± qyê«&ÉT` ªªnj·÷´, j·T …̋¢kÕ‡]Hé! á ¬s+&ÉT
ø£fī¢ dæ<ë∆+‘·+ Çø£ÿ&É u≤>± yê&çyê&ç <Óã“‹qï~. ø±ì MTs¡T ìsêX̄ #Ó+<ä≈£î+&Ü
ñ+&É&ÜìøÏ y˚TeTT MT H˚Á‘ê\T>± e´eVü≤]+#·&ÜìøÏ e÷πø+ nuÛÑ́ +‘·s¡+
Ò̋<äTµµ nHêï&ÉT.

ìẙ~‘· nqï~` ªªne⁄qT n+‘·sê´MT! >∑&É∫q e+<̊fī¢̋ À n_Ûeè~∆‘√
bÕ≥T nH̊ø£ $<Ûä«+kÕ\÷ »]>±sTT. uÛÑ÷$TøÏ XÊ«düø√XÊ …̋’q n&Ée⁄\T <ë<ë|ü⁄
n+‘·]+#·uÀsTTHêsTT. s¡ø£ÔÁ|üyêVü‰˝≤¢+{Ï q<äT\T, »˝≤X¯j·÷\T eTT]øÏ
≈£LbÕ …̋’HêsTT. nH˚ø£ »+‘·Te⁄\T, |ü≈£åî\T kÕeT÷Væ≤ø£ n+‘·sêúqyÓT ÆHêsTT.
uÛÑ÷$T ñc į́Á>∑‘· ¬s+&ÉT &çÁ^\ bòÕs¡HéV”≤≥T n~Ûø£yÓTÆ <Ûäèyê\ eT+#·T ø£]–
düeTTÁ<äeT≥º+ ô|s¡T>∑T‘·Tqï~. düe÷q‘·«+ ø√dü+ Á|ü‹bÕ~+#·ã&çq
ø£eT÷´ì»+, ◊s√bÕ sêC≤´\ dü+|òüT≥q Á|ü‹≈£L\‘·\ HÓ<äTs¡TÿHêïsTTµµ.

n+‘·sê´$T nHêï&ÉT` ªªe÷qe »HêuÛ≤ ˇø£ _*j·THé dü+K´≈£î
#̊s¡&ÜìøÏ ¬s+&ÉT \ø£å\ dü+e‘·‡sê\T |ü{Ïº+~. 1804 Hê{ÏøÏ ̌ ø£ _*j·TqTqï
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»HêuÛ≤ 1927 Hê{Ïø£̋ ≤¢ ¬s+&ÉT _*j·TqT¢, 1999 Hê{ÏøÏ Äs¡T _*j·Tq¢qT
#˚s¡T≈£îqï~. o‘·\e÷‘·>±, eTX¯S∫>± ù|s=+~q e÷s¡ø£ yê´~Û kÕà˝ŸbÕø˘‡
|üP]Ô>± n+‘·]+∫+~µµ

ìy˚~‘· nqï~` ªªj·T …̋¢kÕ‡]Hé, MT≈£î ‘Ó\TdüT m<äT›\T, >∑TÁsê\T
yêVü≤Hê\T>± yÓTT<ä̋ …’q s¡yêD≤e´edüú, yÓ÷{≤s¡T yêVü≤Hê\T, ¬s’fīó¢, $e÷Hê\T,
HÍø£\T, n+‘·]ø£å wü{Ï˝Ÿ‡ kÕúsTTøÏ #˚s¡T≈£îqï~. #·+Á<äT&çô|’ n&ÉT>∑Tô|{Ïº
e÷qe⁄&ÉT á X¯‘êu≤›ìï $X¯«#·]Á‘·|ü⁄≥˝À¢ e÷qe⁄ì Á>∑Vü‰+‘·s¡j·÷q
kÕVü≤düj·÷Á‘·\≈£î n+≈£îsês¡ŒD #˚dæq X¯‘êã›+>± ù|s¡T ‘Ó∫ÃHê&ÉTµµ.

n+‘·sê´$T nHêï&ÉT` ªªyÓ’<ä´s¡+>∑+˝À nq÷Vü≤´yÓTÆq e÷s¡TŒ\T
e#êÃsTT. Çs¡yÓ’ X̄‘êã›+ yÓTT<ä{À¢ dü>∑≥T Äj·TTsê›j·T+ eTTô|’Œ¤ nsTT<̊fīó¢+fÒ,
X̄‘êu≤›+‘êìøÏ ns¡yÓ’ nsTT<̊fī¢≈£î ô|]–+~. Äs¡Tø√≥¢ eT+~ì #·+|æq ¬s+&É
Á|ü|ü+#·j·TT<ä∆+, ‘=*kÕ]>± nD≤«j·TT<Ûë\ $ìjÓ÷>∑+ n˙ï á X̄‘êã›+˝ÀH̊
»]>±sTTµµ.

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªne⁄qT. ‘=* Á|ü|ü+#·j·TT<ä∆+ ̀  Áf…+#Y yêsY
(Trench War) eTT–ùd|üŒ{ÏøÏ ¬s+&ÉT ø√≥¢eT+~ eTè‘·T´e⁄ u≤]q |ü&çHês¡T.
ÄÁkıº̀ Vü≤+π>]j·THé, ̌ {§ºe÷Hé kÕÁe÷C≤´\T, s¡wǘ Hé $|ü¢e+‘√ C≤sY kÕÁe÷»´+
|ü‘·q+ ø±>± ‘=* ø£eT÷´ìwtº <̊X̄+>± s¡cÕ´ ne‘·]+∫+~µµ.

ìẙ~‘· nqï~` ªªÁ|ü|ü+#·|ü⁄ s¡ø£åø£uÛÑ≥T&ç>± (The World's Policeman)
ñqï Á_{Ïwt kÕÁe÷»´+ Áø£ẙT|” ‘·q ÁbÕuÛÑyêìï ø√˝ÀŒsTT+~. 1930 ÁbÕ+‘ê˝À¢
e∫Ãq eTVü‰ø£s¡Te⁄`Ä]∆ø£ e÷+<ä́ + H̊|ü<∏ä́ +˝À bòÕdæ»+ ø√s¡\T kÕ∫+~.
Ç≥©, »s¡à˙, ôdŒsTTHé\T, kÕ+πø‹ø£‘ê $|ü¢e+‘√ »bÕHé, ¬s+&Ée Á|ü|ü+#·
j·TT<ä∆+ ẙ|ü⁄ n&ÉT>∑T\T ẙkÕsTT. nyÓT]ø± nDTu≤+ãT\‘√ n+‘·yÓTÆq Ä
j·TT<ä∆+˝À eTs¡\ Á|ü|ü+#·|ü⁄ dü]Vü≤<äT›\T e÷]b˛sTT, nyÓT]ø± s¡cÕ´\T
nÁ>∑sêC≤´ …̋’, o‘·\ j·TT<ä∆|ü⁄ (Cold War) ˙*˙&É\T ø£eTTà≈£îHêïsTT.

Better Dead than Red, nD«ÁkÕÔ\T ø±<äTsê nqïeÁkÕÔ\T ø±yê*
nqï ìHê<ë\T Á|ü|ü+#·eT+‘ê Á|ü‹<Ûä«ì+#êsTT. e\dü sêC≤´\düÔ$T+∫ nH̊ø£
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<̊XÊ\T kÕ«‘·+Á‘ê´ìï dü+bÕ~+#·T≈£îHêïsTT. Ç+&çj·÷ eT÷&ÉT eTTø£ÿ˝…’+~
á X̄‘êã›+˝ÀH̊!µµ

n+‘·sê´$T nHêï&ÉT` ªª …̋’{Ÿ ã\T“, f…*bǫ̀ Hé, Ä{§yÓTTu…’̋ Ÿ dü÷|üsY
{≤´+ø£s¡T¢, nDTX̄øÏÔ, Ábǫ̀ C…Hé |òü⁄&é‡, ø£+|üP´≥sY, Ç+≥sYHÓ{Ÿ, yÓTTu…’̋ Ÿbǫ̀ qT¢ Çe˙ï
e÷qe⁄&ç Jeq $<ÛëHêìï |üP]Ô>± e÷πsÃkÕsTTµµ.

ìẙ~‘· nqï~` ªªÁd”Ô\≈£î düe÷q Vü≤≈£îÿ\T #·≥ºØ‘ê´ dü+Áø£$T+#êsTT
ø±ì yêdüÔe |ü]dæú‘·T˝À¢ Ç+ø± eT>∑yê&ç <Ûëw”ºø£+ ø=qkÕ>∑T‘·÷H˚ ñqï~.
Á|ü|ü+Nø£s¡D, Áô|’ẙ{°ø£s¡D, nyÓT]ø£̇ ø£s¡D˝À uÛ≤>± …̋’, k˛$j·T{Ÿ j·T÷ìj·THé
>±¢dt HêdtÔ, ô|]ÁkıÔsTTø± $<ÛëHê\‘√ $∫Ã¤qïyÓTÆ+~ á X̄‘êã›+˝ÀH̊. f…Ás¡]»+,
ìj·T+‘·è‘·«+ ã\|ü&ÉT‘·THêïsTT|ü&ÉTµµ.

n+‘·sê´$T nHêï&ÉT` ªªø=‘·Ô ø=‘·Ô yÓ’s¡düT\T, eT˝Ò]j·÷ ˝≤+{Ï
yê´<ÛäT\T, ôV≤#Y.◊.$. yê´~Û Á|ü|ü+#êìï n‘·̋ ≤≈£î‘·\+ #̊kÕsTT. 1918`1919
ÁbÕ+‘·+˝À e∫Ãq kÕŒìwt |òü⁄¢ <ë<ë|ü⁄ |ü~ø√≥¢eT+~ ÁbÕD≤\T Vü≤]+∫+~.

yÓ’<ä́ s¡+>∑+˝À nH̊ø£ $|ü¢yê\T e#êÃsTT. ã¢&é Á>∑÷|ü⁄\T, $≥$TqT¢,
X`πs\T, e÷qdæø£ yê´<ÛäT\≈£î eT+<äT\T, ø°yÓ÷<∏Ós¡|æ, πs&çj˚TwüHé <∏Ós¡|æ,
ÇeTT´H=<∏Ós¡|æ, nej·Te e÷]Œ&ç\T, ø£èÁ‹eT nej·Tyê\T, bı>±≈£î k˛àøÏ+>¥
e\q ø£*π> <äTwüŒ¤*‘ê\ ne>±Vü≤q, >∑s¡“¤ ìs√<Ûäø£ $<ÛëHê\T. ÇqT‡*Hé,
ôV≤bÕ]Hé ̋ ≤+{Ï Wwü<Ûë\T, X̄g∫øÏ‘·‡≈£î yê&̊ ôdº] …̋’CÒwüHé $<ÛëHê\T, n‘ê´<ÛäTìø£
yÓ’<ë´\j·÷\T, mqdæúwæj·÷`eT‘·TÔeT+<äT˝À |ü⁄s√>∑eTHê\T, yêøÏ‡H̊wüHé Çe˙ï
eTìwæ dü>∑≥T Äj·TTsê›j·÷ìï 35 qT+∫ 65 ≈£î ô|+#êsTT. Äj·TTsê›j·T+
ô|s¡>∑&É+‘√ eè<ë∆bÕ´ìøÏ dü+ã+~Û+∫q Ä©®eTsY yê´~Û, bÕ]ÿHékıì»yéT
yÓ\T>∑T˝ÀøÏ e#êÃsTT. á X¯‘êã›|ü⁄ ø=‘·Ô yê´~Û ‹ì ≈£Ls¡TÃ+fÒ e#˚Ã~`
}ãø±j·T+`ˇu…dæ{Ï  (Obesity).

ìẙ~‘· nqï~` ªªÇ<̊ bÕs¡&Ü≈£î‡. ø=ìï <̊XÊ˝À¢ Äø£*, ø=ìï <̊XÊ˝À¢
nJs¡í+. eT∞¢ e÷qe⁄&ÉT ª<ÛäqeT÷\$T<ä+ »>∑‘Yµ>± n‘·́ +‘· kÕ«s¡∆|üs¡T&Ó’Hê&ÉT.
Çs¡yÓ’j·T´e X̄‘êã›|ü⁄ >=|üŒ ø£fi≤s¡÷|ü+` #·\q∫Á‘·+`Films.  q\T|ü⁄`‘Ó\T|ü⁄\
qT+∫ s¡+>∑Ts¡+>∑T\ ø£\\ kÕÁe÷C≤´ìï düèõ+∫ >=|üŒ $H√<ä kÕ<ÛäqyÓTÆq~.
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dü+^‘·+˝À {≤+>√, ã÷¢dt, C≤CŸ, sêø̆, Væ≤|t Vü‰|t <Û√s¡DT\T Á|üã*HêsTT.
M&çjÓ÷π>yéT\T, ∫Á‘·ø£fī˝À <ë<ësTT»+, düÁ]j·T*»+, bÕ|t ÄsYº, ø£Héôd|òü⁄Ãj·T Ÿ̋
ÄsYº ̋ ≤+{Ï$, düe÷#ês¡ e´edüú̋ À &çõ≥ Ÿ̋ $|ü¢e+ yÓ\T¢e˝≤ sê>±` ªns¡#̊‹˝À
Á|ü|ü+#·+µ Ç$T&çb˛sTT, >√¢ã˝Ÿ $ Ò̋õ`Á|ü|ü+#·yÓTTø£ Á>±eT+>± e÷]+~µµ.

j·T …̋¢kÕ‡]Hé n&ç>±&ÉT kÕ˝À#·q>±` ªªá $|ü¢yê\T düπs! MTs¡T yÓ\T>∑T˝À
ñHêïs¡T. H̊qT Nø£{ÏH̊ #·÷düTÔHêïqT. MTs¡T #Ó|æŒ+~, f…*$»Hé <ë«sê $+≥Tqï~
Hê≈£î ø±düÔ C≤„HêìdüTÔHêïsTT. n~ düπs, eT] á Á|ü|ü+#· Á>±e÷ìï, á eTqTwüß*ï
Ç+‘·>± á ø£s√Hê yÓ’s¡dt m˝≤ $&ÉBj·T>∑*–+~? á yÓ’s¡düT≈£î yê´ø°‡qT
‘·j·÷s¡T #̊j·T>∑*–Hêsê? m˝≤? m|ü&ÉT?µµ

n+‘·sê´$T ã<äT*#êÃ&ÉT` ªªÄs¡T>∑Ts¡T >∑T&ç¶yêfīó¢ Nø£{Ï >∑~˝À ‘·#êÃ&ÉT
‘·Tqï|ü⁄&ÉT ˇø£]øÏ >√&É, ˇø£]øÏ ‘ê&ÉT, ˇø£]øÏ ã …̋¢+, ˇø£]øÏ C…+&Ü, ˇø£]øÏ
#Ó≥Tºø±+&É+, ˇø£]øÏ bÕeTT ‘·–*q≥T¢ nì|æ+#êsTT. n~ @qT>∑T nì
‘Ó\e&ÜìøÏ C≤„qH̊Á‘ê\T ø±yê* ø£<ë! n+<äs¡÷ ‘Ó*$>∑\yêfi‚¢. ø£fī¢≈£î >∑+‘·\T,
eTT≈£LÿeT÷‹øÏ e÷düTÿ\T, <˚Vü‰ìøÏ s¡ø£åD ø£e#ê\T ‘=&ÉT≈£îÿì Nø£{À¢
‘·#êÃ&ÉT‘·THêïs¡Tµµ.

ìy˚~‘· nqï~` ªªMT≈£î ‘Ó*dæ+<˚, wüße÷s¡T 13.8 _*j·THé
dü+e‘·‡sê\ ÁøÏ‘·+ $XÀ«‘·Œ‹Ô, 4.5 _*j·THé dü+e‘·‡sê\ ÁøÏ‘·+ dü÷s¡́ eT+&É\+,
Á>∑Vü‰\T, uÛÑ÷$T, Hê\T>∑T _*j·THé dü+e‘·‡sê\ ÁøÏ‘·+ Je|ü<ës¡ú+ @s¡Œ&Ü¶j·Tì.
yÓ’s¡düT\ ej·TdüT _*j·Tq¢ dü+e‘·‡sê\T+fÒ |ü]D≤eT Áø£eT+˝À @s¡Œ&çq
e÷qeC≤‹ Y`Áø=yÓ÷CÀeTT`Ä<ëeTT`ne«\ ej·TdüT Hê\T>∑T \ø£å\
dü+e‘·‡sê\T. ‘Ó*$>∑\ á e÷qe⁄&ç Hê>∑]ø£‘· n+‘ê ÄK] eT+#·Tj·TT>∑+
|ü~ẙ\ @fī¢ÁøÏ‘·+ düe÷|üÔyÓTÆHêø£. á |ü~ẙ\ @fīS¢ ˇø£ m‘·TÔ, á Çs¡yÓ’e
X̄‘êã›+ ̌ ø£ m‘·TÔ. XÊg$C≤„q+ $k˛Œ¤{Ï+#·>± ‘·‘·Œ¤*‘ê*ï $X̄«ø£fi≤´D+ ø√dü+
ø±≈£î+&Ü kÕ«s¡∆|ü⁄f…‘·TÔ>∑&É\‘√ $<Ûä«+dü $HêXÊ\ y˚|ü⁄ n&ÉT>∑T\T y˚düTÔHêï&ÉT
e÷qe⁄&ÉT. <ëì˝À uÛ≤>∑ẙT á Jyêj·TT<Ûä+ (Bioweapon) ø√$<é̀ 19µµ.

✤✤✤✤✤
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First Flight

Airplane

Rocket
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Personnal Computer

Radio Telivision

Apple-II Plus

Automobiles Xerography

Submarine
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Albert Einstein Martin Luther King Junior

Alan Turing Chaplin The Kid

Norman Borlaug Alexander Fleming

Çs¡ej·T´e X¯‘êã›|ü⁄ >=|üŒ e´≈£îÔ\T ø=+<äs¡T
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Nuclear Energy

Buzz Aldrin Salutes the U.S. Flag on Moon (20 July 1969)
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Empire State Building Chagall I and The Village

Antibiotics
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2. ô|+Jø£{Ï ø±e\...
j·T …̋¢kÕ‡]Hé, n+‘·sê´$T\T Ø&ç+>¥ s¡÷yéT˝À ≈£Ls¡TÃHêïs¡T. dü+»j·T

#ÛêHÓ̋ Ÿ̋ À ø√$<é̀ 19 n|t&̊{Ÿ edüTÔqï~. E …̋’ 5, 2020 Hê{ÏøÏ Á|ü|ü+#·+˝À
ø£s√Hê bÕõ{Ïyé e∫Ãqyê] dü+K´ 11,386,839— eTè‘·T\T 533619. eT÷&ÉT
$T*j·Tq¢ bÕõ{Ïyé πødüT\T, \øå± eTTô|’Œ¤ẙ\ eTs¡D≤\‘√ nÁ>∑sê»´+ nyÓT]ø±
nÁ>∑kÕúHêq ñqï~. ‘·s¡Tyê‘· kÕúHê\˝À Áu…õ Ÿ̋, s¡cÕ´, Ç+&çj·÷\T, yÓTT‘·Ô+
215 <̊XÊ\˝À ø£s√Hêyê´~Û ‘·q ñìøÏì #ê≥T‘·Tqï~.

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªá $wüÁøÏ$T ñ<Ûäè‹ Ç+ø± ‘·–Zq≥Tº̋ Ò<äT.
n|ü&̊ ø=ìï <̊XÊ˝À¢ ø√$<é̀ 19 ¬s+&√ sö+&é ẙdüTÔqï≥T¢qï~ ø£<ë!µµ

n+‘·sê´$T nHêï&ÉT` ªªne⁄qT j·T …̋¢kÕ‡]Hé! Ç+&çj·÷ ̋ ≤ø̆&ÍHé qT+∫
nHé̋ ≤ø̆ Á|üÁøÏj·T˝ÀøÏ e∫Ã+~. eT<Ûä́ ˝À e\dü ø±]à≈£î\T dü«düú̋ ≤\≈£î b˛e&É+,
Ç‘·s¡ <̊XÊ\ qT+∫ dü«<̊X̄+ e∫Ãq yêfī¢‘√ eTs¡\ ø=‘·Ô πødüT\T ô|]>±sTT. á
s√Eq ø£s√Hê bÕõ{Ïyé e∫Ãqyêfi¯ó¢ 673904— eTs¡D≤\T 19279.
s√>∑ìs√<Ûäø£X̄øÏÔ ‘·≈£îÿe>± ñqïyêfīó¢, &Éj·÷u…{Ïdt, ôV’≤|üsYf…q¸Hé, >∑T+&Ó, XÊ«düø√X̄
düeTdǘ \Tqïyêfīó¢ m≈£îÿeeT+~ eTè‘·T´e⁄u≤]q |ü&ÉT‘·THêïs¡ì n+≥THêïs¡T.
n<äT>√ ìẙ~‘·! eTTU≤ìøÏ e÷düTÿ, |æ.|æ.sTT. øÏ≥Tº ẙdüT≈£îì Á>∑Vü‰+‘·s¡yêdæ̋ ≤
edüTÔqï~µµ.

ìy˚~‘· e∫Ã+~. ªª>∑T&ée÷]ï+>¥ j·T˝…¢kÕ‡]Hé... >∑T&ée÷]ï+>¥
n+‘·sê´MT! X̄óuÛÀ<äj·T+ $TÁ‘·<ä«j·÷ìøÏµµ nqï<ëyÓT ‘·q s¡ø£åD ø£e#êìï
‘=*–dü÷Ô, ∫s¡Tqe⁄«\ yÓHÓï\\T ≈£î]|æ+∫ eT∞¢ e÷düTÿ ô|≥Tº≈£îqï~, #·+<äe÷eT
eTãT“\#ê≥T≈£î yÓ[¢b˛sTTq≥T¢.

n+‘·sê´$T  nHêï&ÉT` ªª@$T{° $X‚wü+! dü+‘√wü+ yÓ*¢$s¡TdüTÔqï~
˙ e<äHêq! dü÷{Ÿπødt, düs¡+C≤e÷‘√ e#êÃe⁄. uÛ≤ØjÓT‘·TÔq, #·+Á<äeT+&É\+
qT+#ê?µµ

e÷düTÿ rdæ eTs¡\ q$«+~. eT …̋¢\T $]dæq eq+˝≤, bı+–q
bÕ\ø£&É*˝≤, $s¡õeTàã&çq eTT‘ê´\ yÓ\T>∑T˝≤, yÓTs¡TdüTÔqï ‘·TcÕs¡_+<äTe⁄\
ø±+‹˝≤, ∫s¡Tqe⁄«\ ì~Û̋ ≤ q$«+~ ìẙ~‘·.
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ªªj·T˝…¢kÕ]Hé! e÷ Çs¡yÓ’ @fi¯¢ |ü]XÀ<Ûäq\T |òü*+#êsTT. e÷
ẙTH̊õyÓT+{Ÿ≈£î MTs¡+fÒ m+‘√ >ös¡e+. yêfīó¢ MTø√ ø±qTø£ |ü+|æ+#ês¡T.
n+‘·sê´MT! Ç≥Te∫Ã dü÷{Ÿπødt ‘Ós¡TkÕÔsê! ø√&é N98789µµ nqï~ ìẙ~‘·.
n+‘·sê´$T ôdº] …̋’»sY‘√ #̊‘·T\T X̄óÁuÛÑ+ #̊düT≈£îì dü÷{Ÿπødt ‘Ó]#ê&ÉT. ˝À|ü\
yÓ+&ç •s¡ÁkÕÔD+˝≤ yÓTs¡TdüTÔqï ôV≤ …̋à{Ÿ, >±>∑T˝Ÿ‡‘√ düVü‰.

ìẙ~‘· nqï~` ªªn+‘·sê´MT! ˙e⁄ Ä ôV≤ …̋à{ŸqT j·T …̋¢kÕ‡]Hé≈£î
‘·–*+#·T. düsY! MTø√ düsYÁô|’E... ø£fīó¢ eT÷düTø√+&ç ø=~› ø£åD≤\ùd|ü⁄. H̊qT
eT÷&ÉT n+¬ø\T ̋ …ø£ÿu…≥º>±H̊ HÓeTà~>± MTs¡T ø£fīó¢ ‘Ós¡yê*... ̌ Hé...≥÷...Ár...µµ
nqï~ ìẙ~‘·.

n|üŒ{Ïπø n+‘·sê´$T Ä ôV≤ …̋à{ŸqT j·T …̋¢kÕ‡]Hé ‘·\ô|’ m&Ó®dtº #̊kÕ&ÉT.
ìy˚~‘· #Ó|æŒqfÒ¢ HÓeTà~>± ø£fi¯ó¢ ‘Ó]#ê&ÉT j·T …̋¢kÕ‡]Hé ø£åDø£åD+ ñ‘·ÿ+sƒ¡‘·≈£î
˝Àqe⁄‘·÷... ÄX̄Ãs¡́ +! dæ«∫Ã¤ ÄHé #̊j·T>±H̊... eTT+<äT eTdüø£ eTdüø£>± Áø£ẙT|”
düŒwüº+>± Äø±sê\T.... eTTô|’Œ¤ nsTT<̊fī¢ ÁøÏ‘·+ ‘êqT b˛>=≥Tº≈£îqï #·÷|ü⁄...
düŒwüº+>±, düVü≤»+>±... ªªH̊qT #·÷düTÔHêïqT eTs¡\!... ne÷à! HêHêï! Hê≈£î
#·÷|ü⁄ e∫Ã+~µµ n]#ê&ÉT j·T …̋¢kÕ‡]Hé ~≈£îÿ\T |æø£ÿ{Ï̋ Ò¢̋ ≤. m<äTs¡T>± ñqï
‘·*¢<ä+Á&ÉT\ bò˛{À\qT #·÷dü÷Ô n‘·&ÉT >∑<äZ‘· dü«s¡+‘√ e÷{≤¢&çHê&ÉT`
ªªn+‘·sê´MT! Hê≈£î á Á|ü|ü+#·+ ø£ì|ædüTÔqï~. ìẙ~‘ê! <∏ë+≈£L´! H̊qT $TeTà*ï
#·÷&É>∑\T>∑T‘·THêïqT... Hêø° n<äècÕºìï Á|ükÕ~+∫q MT j·÷»e÷Hê´ìøÏ
ø£è‘·»„‘·\T. <∏ë+≈£L´... <∏ë+≈£L´µµ ñ<̊«>±ìøÏ >∑T¬s’Hê&ÉT j·T …̋ ¢kÕ‡]Hé.

ˇø£ÿø£åD+˝À n‘·ì˝À ø=‘·Ô ÄX̄\T, ø=‘·Ô Ä˝À#·q\T. ‘·qT eTs¡\
‘·q |ü]XÀ<Ûäq\T ø=qkÕ–+#·e#·TÃ! ªªìẙ~‘ê! ̇ e⁄ <̊e<ä÷‘·e⁄. Hê≈£î ~e´<äèwæº
ì#êÃe⁄! n+‘·sê´MT! $TÁ‘·e÷! ̇ e⁄ Ò̋ì H̊qT ̋ ÒqT. m˝≤ #Ó|üø√qT MT≈£î Hê
m<ä̋ À bı+>∑T‘·Tqï Äq+<ä|ü⁄, ÄẙX̄|ü⁄ uÛ≤e‘·s¡+>±\qT?µµ

ìẙ~‘· #Ó|üŒkÕ–+~` ªªj·T …̋¢kÕ‡]Hé! Ç~ ~e´#·≈£åîe⁄˝≤ |üì#̊düTÔ+~.
¬s{ÏHê˝Àì sê&é‡, ø√Hé‡ |ü+ù| dæ>∑ï˝Ÿ‡qT &çõ≥ …̋’CŸ¶ Áb˛Á>±+ #̊dæ yÓTÆÁø√∫|t̋ À
bı+<äT|üs¡#êeTT. z $Tì ÁbıC…ø£ºs¡T, …̋Hé‡, yÓTÆÁø√∫|t, ø±+‹ì, s¡+>∑T\qT
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$<äT´‘·Ôs¡+>±\T>± e÷]Ã Hê&ûø£D≤\≈£î n+~+∫ <äèXÊ´ìï j·T<Ûës¡÷|ü+˝À
#·÷|æ+#̊ ÁbıôddüsY Bì˝À ñHêïsTT. yÓTÆÁø=yÓs¡̧qT ‘·j·÷¬s’Hêø£ <ëìì ø£+{Ï̋ ÀH̊
neTs¡Ãe#·TÃ. Ä |ü]XÀ<Ûäq\T ≈£L&Ü ∫e]<äX̄˝À ñHêïsTT. á ‘=* ø£èÁ‹eT
H̊Á‘êìï MT≈£î ø±qTø£>± Hê <ë«sê e÷ j·÷»e÷q´+ |ü+|æ+~µµ.

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªø£å$T+#·T ìẙ~‘ê! Ç˝≤ ˙ yê>±∆{ÏøÏ n&ÉT¶
edüTÔqï+<äT≈£î. MT y˚TH˚CŸyÓT+{ŸqT ø£*dæ Hê ø£è‘·»„‘·\T dü«j·T+>±
‘Ó\T|ü⁄≈£î+{≤qT. n+‘·sê´MT! ̇ ≈£î ‘Ó\TkÕ á Ä]º|òæwæj·T Ÿ̋ ◊`ø£èÁ‹eT H̊Á‘·+
>∑T]+∫?µµ

n+‘·sê´$T nHêï&ÉT` ªªìẙ~‘· e∫Ãq <ä>∑Zs¡Tï+∫ >∑‘· ¬s+&̊fī¢̋ À
MT≈£î #̊dæq ø£+{Ï |üØø£å\, Ç‘·s¡ ]b˛s¡Tº\T Ä ˝≤´ãT≈£î |ü+|æ+#êeTT. yês¡T
MT≈£î dü]b˛j̊T $<Ûä+>± á ôV≤ …̋à{ŸqT, ø£èÁ‹eT H̊Á‘êìï &çC…’Hé #̊dæHês¡T.
MT≈£î düsYÁô|’E sTTyê«\H̊~ e÷ ñ<̊›X̄+. Á|ü|ü+#·+˝ÀH̊ Ç~ ‘=* ø£èÁ‹eT
H̊Á‘·+. j·T …̋¢kÕ‡]Hé! MT≈£î Hê n_Ûq+<äq\Tµµ.

j·T …̋¢kÕ‡]Hé ‘·q eTT+<äT ñqï Ä Ç<ä›s¡T <̊e<ä÷‘·\≈£î $qj·÷+»*
|òüT{Ï+∫Hê&ÉT.

ìẙ~‘· nqï~` ªªj·T …̋¢kÕ‡]Hé! á ø£èÁ‹eT H̊Á‘êìï MT≈£î eTs√{Ï
ãVüQø£]kÕÔs¡T e÷ |ü]XÀ<ÛäHêXÊ\˝À...µµ ÄyÓT #ÓãT‘·T+&É>±H˚ ôV≤ …̋à{Ÿ˝À
es¡TÃe˝Ÿ ÁbıC…ø£ºsY ÄHé nsTT´+~. ˇø£ n+<äyÓTÆq ªs√uÀµ Á|ü‘·´ø£åyÓTÆ`
ªªø£+Á>±≥TÃ˝ÒwüHé‡ j·T˝… ¢kÕ‡]Hé. ª~e´#·≈£ åîµ s¡÷|üø£\TŒ\T $TeTà*ï
|ü]XÀ<ÛäqXÊ\≈£î ÄVü‰«ìdüTÔHêïs¡T. MTs¡T n+^ø£]ùdÔ ás√E kÕj·T+ø±\+
Hê\T>∑T >∑+≥\≈£î ìy˚~‘·, n+‘·sê´$T\‘√ ø£*dæ sê>∑\s¡T. MT¬ø’ y˚∫
ñ+{≤eTTµµ nì e÷j·TyÓTÆ+~.

j·T …̋¢kÕ‡]Hé dü+‘√cÕìøÏ n+‘·T Ò̋<äT. eTs¡\ ø=‘·Ô J$‘·+. eTT+<äT>±
‘·qøÏ+‘· n<äècÕºìï ø£*–+∫q ª~e´ #·≈£åîµ j·÷»e÷Hê´ìøÏ ø£è‘·»„‘·\T
#Ó|üø√yê*. n+‘·sê´$T, ìẙ~‘·\T Á|üj·÷D düHêïVü‰\T #̊düTÔ+fÒ j·T …̋¢kÕ‡]Hé
‘·q Ä˝À#·q˝À¢ ‘êqTHêï&ÉT. $<äT´‘Y j·TT>∑+˝À n+‘ê düT\TyÓ’+~ e÷qe
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J$‘·+... dæ«∫Ã H=øÏÿ‘̊ #ê\T j·T+Á‘ê\T ø£<äT˝≤ÔsTT. dü÷~ <ës¡+ ã<äT\T
≈£î≥Tºj·T+Á‘ê\T`Sewing Machines; Hê>∑*, ø=Ás¡T ã<äT\T Á{≤ø£ºs¡T¢, ø£̋ ≤\
kÕúH̊ f…Æ|ü⁄¬s’≥s¡T¢, >∑TÁs¡|ü⁄ ã Ẑ\ kÕúH̊ Ä{ÀyÓTTu…’̋ Ÿ‡... Ç$ Çs¡ej·T´e X̄‘êã›|ü⁄
‘=*Hêfi¯¢˝À. X¯‘êã›+˝À e+<˚fi¯ó¢ >∑&ç#˚dü]øÏ Á|ü|ü+#·|ü⁄ s¡÷|ü⁄πsK\T
e÷]b˛j·÷sTT. ø=‘·Ô dü]Vü≤<äT›\T, ø=‘·Ô $|ü¢yê\T e÷qe C≤‹ì ø=‘·Ô <ës¡T˝À¢
q&ç|æ+#êsTT. n+<äs¡÷ yÓ\T>∑T<ës¡T˝À¢ q&ÉTdüTÔ+fÒ ‘·q≈£î eTTô|’Œ ¤ nsTT<̊fī¢
Nø£{Ï. e÷qe⁄&ÉT Á>∑Vü‰+‘·s¡ j·÷Hê\T, »qT´*|æ̀ ÁãVü≤àsê‘·qT ø£qT≈£îÿ+≥÷
ø£+|üP´≥sY`ôd˝Ÿbò˛q¢‘√ <ä÷s¡<äèwæº, <ä÷s¡ÁX¯eD≤\qT ns¡#˚‹˝À n+»q+
y˚dæq≥T¢ Äq+~düTÔ+fÒ ‘êqT e÷Á‘·+ $~Û #˚‘·T\≈£î ˝§+– Ç+{Ïπø
|ü]$T‘·yÓTÆHê&ÉT. <Óã“‹qï X̄Øs¡ uÛ≤>±\˙ï ø=~›ø=~›>± kÕ<Ûës¡D dæú‹øÏ e∫ÃHê
#·÷|ü⁄e÷Á‘·+ sê Ò̋<äT. Ç|üŒ{Ïø° Ä u≤+ãT u≤¢düTº $k˛Œ¤≥q X̄u≤›\T >∑Ts¡TÔ≈£î
e∫Ãq|ü&É̋ ≤¢ ÄbÕ<äeTdüÔø£eT÷ >∑»>∑C≤ eDT≈£î‘·T+~.

n+‘·sê´$T nHêï&ÉT` ªª>∑‘· Çs¡yÓ’ @fī¢̋ À #Ó’Hê, Ç+&çj·÷\T ‘·eT
j·TTeX̄≈£îÔ\ Á|üC≤„bÕ≥yê\qT $ìjÓ÷–+#·T≈£îì n_Ûeè~∆ #Ó+~q <̊XÊ˝À¢ì
eTTK´dü+düú̋ À¢ ø±\TyÓ÷bÕsTT. ø£eT÷´ìdüTº mC…+&Ü‘√ q&ÉTdüTÔqï #Ó ’Hê One
China ( π̌ø #Ó’Hê) ìHê<ä+‘√ eTT+<äT≈£î <ä÷düT≈£îb˛sTT+~, Á|ü|ü+#·+˝Àì
bÕ]ÁXÊ$Tø£ ~>∑ZC≤\≈£î ‘·≈£îÿe Ks¡TÃ‘√ eTÚ*ø£ dü<äTbÕj·÷\qT, ø±]àø£ X̄øÏÔì
n+~+∫ n+<äs¡÷ ‘·eT <̊X̄+˝À |ü]ÁX̄eT\T kÕú|æ+#̊≥T¢ #̊j·T&ÉẙT >±ø£,
‘·eT <̊X̄+˝À ‘·j·÷¬s’q edüTÔe⁄*ï n‹#Íø£>± Ç‘·s¡ <̊XÊ˝À¢ &É+|t #d̊æ+~. Ä
<Óã“‘√ n_Ûeè~∆ #Ó+<äT‘·Tqï <̊XÊ\˝Àì bÕ]ÁXÊ$Tø£ dü+düú\T #Ó’Hê qT+∫
$&çuÛ≤>±\T ‘Ó|æŒ+#·T≈£îì yê{Ï‘√ dü«<̊o edüTÔe⁄\qT ‘·j·÷s¡T#̊dæ n~Ûø£ ̋ ≤uÛ≤\T
>∑&çdü÷Ô Äq+<ä|ü&ÉT‘·THêïπs ø±ì, <̊X̄+˝Àì ø±]à≈£î\qT, s¡ø£åD e´edüúqT ã\V”≤q
|üs¡TdüTÔHêïeTì >∑eTì+#·̋ Ò<äT. j·T …̋¢kÕ‡]Hé! <̊X̄Hêj·T≈£î\T •KsêÁ>∑ düe÷ẙXÊ˝À¢
ˇ|üŒ+<ë\T ≈£î<äTs¡TÃ≈£îqï|ü&É̋ ≤¢ ø=ìï dü&É*+|ü⁄\T+{≤sTT. ás√Eq n‘·́ +‘·
eTTK´yÓTÆq $<äT´‘Y |ü]ø£sê\˝À eT÷&Éee+‘·T #Ó’Hê $&çuÛ≤>±\‘√ ì+&ç ñ
qïẙ. ôd Ÿ̋bǫ̀ q¢̋ À, Ä≥edüTÔe⁄˝À¢, >∑èôVA|üø£s¡D≤˝À¢ yÓTÆÁø√∫|t\qeT]Ã Ç‘·s¡
<̊XÊ\˝À n\¢ø£̋ À¢\+ düèwæº+#·&É+` #Ó’Hê ‘·\T#·T≈£î+fÒ ø£åD≤˝À¢ kÕ<Ûä́ +µµ.
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ìẙ~‘· nqï~` ªªeTq<̊X̄+ ª_Ûqï‘·«+˝À @ø£‘·«+µ nqï ìHê<ä+‘√
eTT+<äT≈£î b˛‘·Tqï~ ø±ì, ≈£î\, eT‘·, es¡í, es¡Z uÛÒ<ë\T á <̊X̄|ü⁄ Á|ü>∑‹ì
≈£î+≥T|üs¡Tdü÷ÔH̊ ñHêïsTT. Çø£ÿ&É |üì#̊j·T&ÜìøÏ ã<ä›øÏ+#̊yêfīó¢ $<̊XÊ˝À¢
n<äT“¤‘·+>± |üì#̊kÕÔs¡T. u≤ìdü\T>± |üì#̊j·T&ÉẙT Mfī¢≈£î Çwüºe÷ nì|ædüT›+~
ˇø√ÿkÕ]µµ.

j·T …̋¢kÕ‡]Hé ì≥÷ºsêÃ&ÉT` ªªÁ|ü|ü+#·+˝Àì nìï ÁbÕNq eT‘ê\T
ø£qTeTs¡T¬>’Hê düHê‘·q <Ûäs¡à+ á ø£s¡àuÛÑ÷$T˝À $\dæ\T¢‘·÷H̊ ñqï~. @Hê&Ó’‘̊
Væ≤+<ä÷eT‘·|ü⁄ ‘ê\T≈£î es¡íe´edüú̋ Àì ˝§düT>∑T\T dü+düÿ]+#·ã&ç ªdüπs«»®Hê
düT‡œH√uÛÑẙ‘Yµ nqï HêqT&ç ì»eTe⁄‘·T+<√ n|ü&ÉT á <̊X̄ Á|ü»\T dü>∑s¡«+>±
‘·\ô|’¬ø‹Ô ‹s¡>∑>∑\T>∑T‘ês¡Tµµ.

n+‘·sê´$T nHêï&ÉT` ªªeTq+ Ç˝≤ ø=≥Tº$T{≤º&ÉT‘·÷H̊ ñHêï+. nø£ÿ&É
#Ó’Hê ‘·q $düÔs¡Dyê<ä+‘√ eTq<̊X̄+ #·T≥÷ºsê ñqï $TÁ‘·<̊XÊ˝À¢ kÕúesê\
H̊s¡Œs¡#·T≈£î+≥Tqï~. bÕøÏkÕÔHé, H̊bÕ Ÿ̋, ã+>±¢<̊XŸ, l\+ø£ \≈£î ãTTD≤*∫Ã
yêfi¢̄qT ‘·q ùdïVæ≤‘·T\T>± e÷s¡TÃ≈£îqï~. 'One Belt-One Road' bÕ¢Hé‘√
Ädæj·÷, ◊s√bÕ, ÄÁ|òæø±, <äøÏåD nyÓT]ø±\qT ‘·q >∑T|æŒ{À¢øÏ ‘Ó#·TÃ≈£îì
nyÓT]ø£ìC≤ìï <Óã“ø={Ïº ‘êqT nÁ>∑sê»´+>± m<ä>±\H̊~ #Ó’Hê Á|üj·T‘·ïeTì
$X‚¢wü≈£î\T n_ÛÁbÕj·T|ü&ÉT‘·THêïs¡T. ˙ n_ÛÁbÕj·TẙT$T{Ï ìẙ~‘ê?µµ

ìẙ~‘· #Ó|æŒ+~` ªª#Ó’Hê ø£eT÷´ìwüßº bÕØº n~ÛH̊‘· (CCP) øÏ® õHé|æ+>¥
(Xi Jinping) düŒwüº+>± #ÓbÕŒ&ÉT` ªπs|ü{Ï Á|ü|ü+#·+ ÄeX¯́ ø£‘·̀ Community
of Common Destiny - <ëì <ë«sêH̊ eTq+ e÷qeC≤‹ì ìØ«s¡́ + #̊düTÔqï
Ä]∆ø£, kÕe÷õø£ ndüe÷q‘·\qT ìs¡÷à*+#·>∑\T>∑T‘êeTT. eT‘·eTH̊~ z s¡ø£yÓTÆq
e÷qdæø£ yê´~Û. n~ k˛eTs¡T\qT ‘·j·÷s¡T#̊düTÔ+~. e÷qeC≤‹øÏ ø±yê*‡+~
e+‘Óq\T, Äqø£≥º\T, bÕsƒ¡XÊ\\T n+‘̊ø±ì >∑TfīS¢ >√|ü⁄sê\T ø±e⁄!µµ

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªÇ~ ì»ẙT ø±ì, Ä#·s¡D˝À kÕ<Ûä́ eTe⁄‘·T+<ë?
Ç|üŒ{Ï |ü]dæú‹ #·÷düTÔ+fÒ πs|ü{Ï j·TT<ë∆\˙ï ̇ {Ïø√düẙT ø±ø£, ùV≤‘·Tyê<äT\`eT‘·
nqTj·÷j·TT\ eT<Ûä́  >=&Ée\ e\¢H√ »]π>≥T¢HêïsTTµµ.
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n+‘·sê´$T nHêï&ÉT` ªªnÁ>∑sêC≤´˝…’q nyÓT]ø±, #Ó’Hê\ eT<Ûä´
»s¡T>∑T‘·Tqï b˛{°˝À uÛ≤>∑y˚T á ø√$<é`19 yÓ’s¡dt düèwæº nì ø=+<äs¡T
dü+X¯j·÷‘·à≈£î\ n_ÛÁbÕj·T+. ø£s√Hê yÓ’s¡dtqT Jyêj·TT<Ûä+>± yê&ç #Ó’Hê ˇø£ÿ
s¡ø£Ô|ü⁄u§≥Tº ∫+~+#·≈£î+&ÜH˚ eT÷&Ée Á|ü|ü+#· j·TT<ä∆+ ¬>*∫+<äì ø=+<äs¡T
n_ÛÁbÕj·T|ü&ÉTÔHêïs¡Tµµ.

ìy˚~‘· nqï~` ªªeTq+ yÓfi¯SÔ e÷{≤¢&ÉT≈£î+<ë+! eTqø√dü+ nø£ÿ&É
n+<äs¡÷ m<äTs¡T#·÷düTÔ+{≤s¡Tµµ.

j·T …̋¢kÕ‡]Hé ãj·T≥≈£î e∫Ã #·÷kÕ&ÉT. eTTô|’Œ¤ nsTT<˚fi¢̄̋ À m+‘·
e÷s¡TŒ. q>∑s¡|ü⁄ s¡÷|ü⁄πsK\˙ï e÷]b˛j·÷sTT.

ìy˚~‘· eTT+<äT q&ÉTdüTÔ+&É>±, eT<Ûä́ ˝À ‘êqT, n+‘·sê´$T yÓqø£
sê>± >± π́sõ˝ÀøÏ e#êÃs¡T. >∑eTà‘ÓÔÌq &çC…’Hé‘√ Ä ø±s¡T #·÷&ÉeTT#·Ã≥>± ñ
qï~. j·T …̋¢kÕ‡]Hé, n+‘·sê´$T\T yÓqø£ d”≥¢̋ À ≈£Ls¡TÃHêïs¡T. ìy˚~‘· eTT+<äT
≈£Ls¡TÃqï~. `ªªmsTTs=&Ó’q$Tø˘ &çC…’Hé, ãT …̋¢{ŸÁ|üP|òt, ôdHê‡sY‡ ˝À&Ó&é, ôdº̋ ŸÔ,
Á&Ó’esY̋ …dt ø±sY Ç~. H˚\ô|’, >±*˝À, ̇ {Ï̋ À yÓfi¢̄>∑\T>∑T‘·T+~. Á&Ó’esY nedüs¡+
Ò̋<äT ø±ì, á ø±s¡T q&ÉT|ü⁄‘·Tqï~ s=u§ (Robot). ªVü‰jYT yÓTÆUÒ̋ Ÿ!µµ $wt

#̊dæ+~ ìẙ~‘·.

ªªVü≤˝À ẙT&ÉyéT! Á^{Ï+>¥ düsY‡. ¬ø’+&û¢ f…Æf…Hé j·TTesY d”{Ÿu… Ÿ̋º‡. e⁄jYT
ÄsY eT÷$+>¥!µµ nHêï&ÉT yÓTÆUÒ̋ Ÿ s√uÀ.

>±´πsJ ô|’ø£|ü ‘Ós¡T#·T≈£îqï~. n<äèX¯´ s¡÷|ü+˝À ôdº˝ŸÔø±s¡T
eTs¡Tø£åD+˝À >±*˝À ¬ø>∑dæ+~ ì≥ºì\Te⁄>±. eT+Á<äyÓTÆq dü+^‘·+‘√ bÕ≥T
#·\¢ì >±* M#·>± j·T …̋¢kÕ‡]Hé, n+‘·sê´$T\T @<√ eT‘·TÔ Äe]+∫q≥T¢
ìÁ<ä̋ ÀøÏ C≤s¡T≈£îHêïs¡T... q>∑sêìï <ë{Ï y˚>∑+>± yÓ[¢b˛‘·Tqï~ Äø±X¯+˝À
Ä n<äT“¤‘·yÓTÆq ø±sYù|¢Hé wæ|t.

✤✤✤✤✤
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Halobacteria Water Drop

Human Eye

Retina Diagram
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Tree of life by Haeckel
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3. uÛÑeHêø£è‹ ‘√&É qT+&ÉT
ÁãVü‰à+&É+ãTHé...

ø±\ø£s¡à dü«uÛ≤e Áù|s¡≈£î+&ÉsTTq |üs¡ẙTX̄«s¡T&ÉT Jes¡÷bÕq eTVü‰es¡D
»\ eT<Ûä´ dæú‘·+ãsTTq ÁãVü‰à+&É+ãT˝ÀqT #=∫Ã dü$kÕÔs¡+ãT >±$+∫
j·T{Ïºj·T+&É+ãT uÛÒ~+∫ ìs¡Z$T+#Ó...

eT+&É\eTT˝Àq uÛ≤düÿs¡T&ÉT+&ç, »>∑+ãT\≈£î yÓ\T>∑T ì#·TÃq≥T¢
ÁãVü‰à+&ÉeTT˝À|ü\ n#·T´‘·T&ÉT+&ç ãVæ≤s¡+‘·s¡eTT\ H=– yÓ*–+#·THé ̀  nqï~
uÛ≤>∑e‘· yê´K´.

á $X̄«+ ø±\ Á|ü<̊XÊ\ düe÷Vü‰s¡+ (Time Space Continuum).
düèwæº m˝≤ dü+uÛÑ$+∫+~ nH˚ $wüj·÷ìï ‘·s¡®quÛÑs¡®q |ü&çq eTq |üPØ«≈£î\T
|ü≈£åî\T >∑T&ÉT¢ ô|≥º&É+, bı<äT>∑Tø±\+ nsTTHêø£ >∑T&ÉT¶ |ü–* |æ\¢ ãj·T≥≈£î
sêe&É+ >∑eTì+∫ >∑T&ÉT¶ ãj·T≥ ‘·*¢|üøÏå, ‘·*¢ >∑s¡“¤+˝À >∑T&ÉT¶, Ä >∑T&ÉT¶ ˝≤H̊
ÁãVü‰à+&É+ ñ+&ç ñ+≥T+<äì nqT≈£îHêïs¡T. n˝≤π> $X¯«eT+‘ê $wüßí
dü«s¡÷|üeTì, Ä eTVü‰|ü⁄s¡Twüßì Hê_Û qT+&ç yÓ\Te&çq bÕ\|ü⁄+‘· ˝≤+{Ï
‘êeTs¡‘·÷&ÉT ∫es¡ $bÕŒ]q |ü<äà+˝À Hê\T>∑T ~≈£îÿ Ò̋ eTTU≤\T>± ñqï
ÁãVü≤à, Ä ÁãVü≤à düèõ+∫q uÛÑ÷$T˝Àì JesêX̄ó\˝À ‘·*¢ >∑sê“¤q`bÕ¢ôd+{≤`
e÷j·T`‘ê&ÉT •X̄óe⁄ Hê_ÛøÏ dü+~Û+∫ ñ+&É>± á »>∑‘·TÔ̋ À düèwæºøÏ á ø=düq
•X̄óe⁄ Ä ∫es¡ $wüßíe⁄ ñ+{≤s¡ì ø=+<äs¡T |ü+&ç‘·T\T yê´U≤´ì+#ês¡T. á
$X̄«yÓT\¢ $wüßíeTj·T+.

$XÊ«‘·Tà&ÉT $X‚«X¯ó&ÉT
$X«̄eTj·TT+&Éœ\H̊‘· $wüßí&ÉE+&û
$X̄«eTT˝À <ëqT+&ÉTqT
$X̄«eTT <äq˝Àq C≤\ yÓ\T>∑T#·TqT+&ÉTHé

j·T …̋¢kÕ‡]Hé, n+‘·sê´$T ìÁ<ä̋ À+∫ ñ*øÏÿ|ü&ç Ò̋∫q≥T¢ Ò̋#ês¡T.
ìẙ~‘· nqï~` ªªeTq+ >∑eT´kÕúq+ #̊s¡T≈£îHêï+µµ n+≥÷ ø±s¡T πs&çjÓ÷ dæ«#Y
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Ä|òt #̊dæ+~. ªªu…’u…’ yÓTÆUÒ̋ Ÿµµ n+≥÷ eTT>∑TZs¡÷ ø±s¡T ~– |üø£ÿH̊ ñqï *|òtº
y˚|ü⁄≈£î q&ç#ês¡T.

ìẙ~‘· #Ó|üŒkÕ–+~` ªªÇ~ ôV’≤ôd≈£L´]{Ï CÀHé. eTq <̊X̄|ü⁄ n‘·́ +‘·
düTs¡øÏå‘·yÓTÆq …̋yÓ̋ Ÿ̀ 4 ãjÓ÷˝≤´uŸ\˝À Ç~ ˇø£{Ï. eTq+ á *|òü⁄º <ë«sê
n+&ÉsYÁ>ö+&é ¬s’̋ Ò«ùdºwüqT≈£î #̊s¡T≈£î+{≤eTTµµ.

*|òü⁄º <ä>∑Zs¡ ̌ ø=ÿø£ÿ] |òæ+>∑sYÁ|æ+{Ÿ, ¬s{Ïq˝Ÿ kÕÿHé, yêsTTdt ]ø£–ïwüHé
nsTTHêø£ *|òtº ‘Ós¡T#·T≈£îqï~. eTT>∑TZs¡÷ *|òtº˝À¬øø±ÿs¡T. *|òt º ø£~*+~.
j·T …̋¢kÕ‡]Hé n+#·Hê ẙdüTÔHêï&ÉT *|òtº ẙ>±ìï. ø=~› ôdø£+&É¢̋ ÀH ̊n~ @&É+‘·düTÔ\
øÏ+~øÏ ~–q≥¢ì|æ+∫+~. ̋ …yÓ̋ Ÿ̀ 7˝À eTT>∑TZs¡÷ ~>±s¡T. yÓTÆUÒ̋ Ÿ̋ ≤ ñqï ªs√uÀµ
yêfī¢ì bǫ̀ {À\T rdüT≈£îqï~. eTs¡\ |òæ+>∑sY Á|æ+{Ÿ, ¬s{Ïq˝Ÿ kÕÿHé, &Ó+≥˝Ÿ
kÕÿHé\T #·ø£#·ø± nsTTb˛>±H˚ ≥÷´uŸ¬s’\T˝À ≈£Ls¡TÃHêïs¡T. n‘ê´<ÛäTìø£
kÂø£sê´\Tqï ø±s¡yêHé̋ ≤ ñqï~ ˝À|ü\. n+‘ê s√uÀ ìj·T+Á‹‘· e´edüú̋ Ò.
ˇø£ Ç+»qT ˇø£ uÀ^ ñqï Ä ¬ssTT˝Ÿø±s¡T ẙ>∑+>± b˛‘·Tqï|ü⁄&ÉT ìẙ~‘·
#Ó|üŒkÕ–+~` ªªj·T˝…¢kÕ‡]Hé! ˙e⁄ ≥Øÿ˝Àì ø£|üŒ&√øÏj·÷≈£î yÓ[¢q|ü⁄&ÉT
ª&Ó]+≈£îj·TTµ˝Àì n+&ÉsYÁ>ö+&é dæ{° #·÷kÕe⁄ ø£<ë! uÛÑ÷$TøÏ 85 MT≥s¡¢ ̋ À‘·T˝À
(<ë<ë|ü⁄ 279 n&ÉT>∑T\T) Çs¡yÓ’ ẙ\ eT+~ ìedæ+∫q |ü≥ºD+. ø£|üŒ&√øÏj·÷˝À
n≥Te+{Ï$ 36 uÛÑ÷>∑s¡“¤ q>∑sê\THêïj·T+{≤s¡T.

n˝≤π> nyÓT]ø±˝Àì b˛sYº̋ ≤+&é̀ cÕ+ô|òTÆ ≥HÓï Ÿ̋‡, #Ó’Hê`;õ+>¥̋ À
&çøÏ‡j·÷ #ÛÓ+>¥, bı\+&é`Áø£ø£yé˝Àì $sTT*C≤ÿ ñ|ü>∑qT\T, ¬øq&Ü`
e÷+Á{Ïj·T Ÿ̋ <ä>∑Zs¡ ¬skı (HÓ{ŸesYÿ), ôdŒsTTHé̋ Àì ôdf…ì Ÿ̋ &ç̋ ≤dt u§&Ó>±dt,
#Óø=kı¢ẙøÏj·÷˝Àì |æ̋ ŸôdHé |üHÓï+&ÉTqïs¡ yÓTÆfī¢ uÛÑ÷>∑s¡“¤ e÷[>∑, ¬øq&Ü˝Àì
eTs√ ªe÷dt C≤µ _˝≤e÷sêZ\T, ÁbòÕqT‡˝Àì qesY‡ (Naours) H̊\e÷[>±
>∑èVü‰\T Çe˙ï e÷qe⁄&ç ìsêàD øöX̄˝≤´ìï #ÓãT‘êsTT.

n≥Te+{Ï<̊ eTq+ #·÷&ÉuÀ‘·Tqï uÛÑ÷>∑s¡“¤ q>∑s¡+. ãVüQ düT+<äs¡yÓTÆq
n&Ée⁄\T, ø=+&É\T, »\bÕ‘ê\ eT<Ûä́  ô|’øÏ z Á>±eT+˝≤ ø£ì|ædüTÔ+~. kÕ«>∑‘·+
ª<Ûäs¡à|ü⁄]µøÏµµ. Áf…sTTHé ø±sY Ä–+~. <̊B|ǘ e÷q+>± ̋ …’≥T¢ yÓ\T>∑T‘·÷ n‘·́ +‘·
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Ä<ÛäTìø£+>± ñqï<ë #√≥T. ø±s¡T ~–, eTT+<äT≈£î q&ç∫ ôdyÓHé kÕºsY ôVA≥ Ÿ̋̋ ≤
ñqï uÛÑeq+ ẙ|ü⁄ q&ç#ês¡T. s√uÀ\T n≥T sTT≥÷ ‹s¡T>∑T‘·THêïs¡T. düVü≤Ádü
H̊Á‘ê\T ‘·eTqT #·÷düTÔHêïj·Tqï uÛ≤eq ø£*–+~ j·T …̋¢kÕ‡]Hé≈£î.

n+‘·sê´$T nHêï&ÉT` ªªj·T …̋¢kÕ‡]Hé MT≈£î eTT+<äT>± #Ó|üŒq+<äT≈£î
eTeTà*ï ø£å$T+#ê*. Çø£ÿ&É eTq+ z yês¡+ |ü~s√E\T ñ+&ÉuÀ‘·THêï+.
MTs¡T MT ~e´#·≈£åîe⁄\‘√ Á|üø£è‹ n+<ë\qT, qMq XÊg $k˛Œ¤≥Hêìï
‹\øÏ+#·e#·TÃµµ.

j·T …̋¢kÕ‡]Hé≈£î ÄX¯Ãs¡́ +>± ñ+~. Ä uÛÑj·T+ø£s¡yÓTÆq u≤+ãTu≤¢dtº
‘·s¡Tyê‘· ‘·qqT ‘êqT |ü]#·j·T+ #˚düT≈£îì Vü‰dæŒ≥˝Ÿ˝ÀqT, Ä ‘·s¡Tyê‘·
Ç+{Ï̋ Àq÷ ‘·qπø+ ø±yê˝À #·÷düT≈£îqï e´øÏÔ n+‘·sê´$T. ne÷à HêHêï
ñqï+‘· ø±\+ @<√ ˇø£ düeTj·T+˝À e∫Ã |ü\ø£]+∫ ø±ùd|ü⁄ ñ+&ç
yÓ[¢b˛j̊Tyê&ÉT. yês¡T ø£qTïeT÷kÕø£ ‘·q Ç+{Ï̋ ÀH̊ ñ+≥÷ ‘·q ˙&É̋ ≤,
ø£qT¬s|üŒ˝≤, #̊<√&ÉT yê<√&ÉT>±, s¡ø£å≈£î&ç>± n+{Ïô|≥Tº≈£îì ñHêï&ÉT. ìẙ~‘·
>∑‘· ¬s+&ÉT dü+e‘·‡sê\T>± ‘·q≈£î ôdÁø£≥Ø>±, qs¡T‡>± u≤>√>∑T\T #·÷düTÔqï~.
‘êHÓ|ü&É÷ n&É>∑̋ Ò<äT. mes¡T M[¢<ä›s¡÷? m+<äT≈£î ‘·qqT Ç˝≤ ø£+{ÏbÕ|üqT
dü+s¡øÏå+#·T≈£îqï≥T¢ ø±bÕ&ÉT≈£î+≥THêïs¡T! mes¡T ìj·T$T+#ês¡T Mfi¢̄qT?

ìẙ~‘· nqï~` ªªMTs¡T $ÁXÊ+‹ rdüT≈£îH̊+<äT≈£î nìï kÂø£sê´\Tqï
edü‹ @sêŒ≥T¢ #̊j·Tã&çHêsTTµµ.

¬sôd|ü̧Hé̋ À ôd≈£L´]{° #ÛÓø£|t nsTTHêø£ yê]¬ø’ πø{≤sTT+#·ã&çq >∑<äT˝À¢øÏ
yÓfi¯óÔ+&É>± ìy˚~‘· nqï~` ªªeTq >∑<äT\T ¬s+&Ée ˝…yÓ˝Ÿ˝À ñHêïsTT.
j·T …̋¢kÕ‡]Hé! kÕj·T+ø±\+ Äs¡T>∑+≥\≈£î eTq+ z düsYÁ|üsTTE Á≈£LsTTCŸ
#̊j·TuÀ‘·THêï+µµ.

ªªÇ+‘·ø° eTqyÓTø£ÿ&ÉTHêï+?µµ nì n&É>∑uÀsTT ‘·e÷sTT+#·T≈£îHêï&ÉT
j·T …̋¢kÕ‡]Hé. *|òtº̋ À ¬s+&Ée …̋yÓ̋ Ÿ≈£î yÓfi≤¢s¡T. m<äTs¡T>± ñqï >∑~ ‘·\T|ü⁄ô|’
s¡+>∑Ts¡+>∑T\ nø£åsê\T yÓTs¡TdüTÔHêïsTT. eT+Á<ä+>± z dü«s¡+ $ì|æ+∫+~.
ªÁô|dt <ä q+ãsY‡ Ä|òt j·TTesY &̊{Ÿ Ä|òt ãsYÔµ. HÓ+ãs¡T¢ H=ø£ÿ>±H̊ ªj·T …̋¢kÕ‡]Héµ
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nqï ù|s¡T ø£ì|æ+∫+~ Ä≈£î|ü#·Ã s¡+>∑T˝À. ªyÓ̋ Ÿø£yéT düsY! kÕ«>∑‘·+ <Ûäs¡à|ü⁄]øÏ!µ
‘·\T|ü⁄ ‘Ós¡T#·T≈£îqï~. ̋ À|ü*øÏ yÓfī¢uÀ‘·÷ n+‘·sê´$T, ìẙ~‘·\ y|̊ü⁄ #·÷kÕ&ÉT.
yêfī¢ >∑<äT\T ‘·q >∑~øÏ Çs¡TyÓ’|ü⁄˝≤ ñHêïsTT.

ìẙ~‘· nqï~` ªª|ü~ ìeTTcÕ˝À¢ eTq+ ø£\T<ë›+ ø±qŒ¤¬sHé‡ Vü‰ Ÿ̋̋ Àµµ.

yê[¢<ä›s¡÷ yê]yê] >∑<äT˝À¢øÏ yÓ[¢b˛j·÷s¡T.

‘·\ô|’ ø£èÁ‹eT H̊Á‘·eTTqï ôV≤ …̋à{Ÿ‘√ Øƒ$>± eTVü≤sêE˝≤ j·T …̋¢kÕ‡]Hé
‘·q >∑~˝ÀøÏ n&ÉT>∑Tu…{ÏºHê&ÉT. n‘·́ +‘· bı+~ø£>± nìï edüTÔe⁄\÷ neTs¡Ãã&çq
$XÊ\yÓTÆq msTTsYø£+&çwüHé¶ >∑~. fÒãT˝Ÿ MT<ä @y√ ô|ò’fió̄¢. n‘ê´<ÛäTìø£yÓTÆq
˝≤|t{≤|t. ø=ìï bÕ‘· dæ.&ç.\T. <ä>∑Zs¡≈£î yÓfi‚¢dü]øÏ ‘·q Vü≤è<äj·TdüŒ+<äq ãj·T≥≈£î
$qã&˚+‘·>± ø=≥Tºø√kÕ–+~. Ç~ ø£˝≤! ì»e÷!... ô|<ë\qT _>∑ã{Ïº
ñ<̊«>±ìï Ä|ü⁄≈£î+≥÷ HÓeTà~>± ≈£îØÃ˝À ≈£Ls¡TÃì ô|ò’̋ Ÿ‡ zô|Hé #̊kÕ&ÉT.
‘·q¬ø+‘√ ù|s¡T‘Ó∫Ãq |ü]XÀ<ÛäHê |üÁ‘ê\$. yÓ’sê\J˝À ôd’+{Ïdtº>± n‹∫qï
ej·TdüT˝ÀH̊ Á|ü|ü+#· Á|üdæ~∆¬øøÏÿ yê´ø°‡Hé ‘·j·÷Ø˝À ø=‘·Ô |ü<ä∆‘·T*ï Á|ü‹bÕ~+∫q
s√E\$. Ä s√E˝À¢H̊ e÷qe ø£DC≤\+˝À yÓ’s¡düT\qT Á|üẙX̄u…{Ïº Ä ø£DC≤\|ü⁄,
yÓ’s¡dt\ dü+|òüTs¡̧DqT $&ÉT<ä\j̊T´ s¡kÕj·THê\qT $e]+∫q |üÁ‘ê\$.

j·T …̋¢kÕ‡]Hé≈£î ø=~›ø=~›>± ns¡∆eTe⁄‘·Tqï≥¢ì|æ+∫+~. n+‘·sê´$T,
ìẙ~‘·\T kÕe÷q´ e´≈£îÔ\T ø±s¡T. á ~e´#·≈£åîe⁄\T, á ø=‘·Ô Á|üj·÷D+, á
qe˝Àø£+ yÓqTø£ ‘·qqT+∫ Mfī¢≈£î ø±yê*‡q<̊<√ ñqï~. @$T≥~?...

bǫ̀ Hé yÓ÷–+~. Ád”ÿHéô|’ n+‘·sê´$T. ªªj·T …̋¢kÕ‡]Hé! ¬s&ç nsTTHêsê?µµ
j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªª–yé $T m |òü⁄´ yÓ÷sY $Tì{Ÿ‡, |”¢CŸ!µµ

Áô|òwt n|t nsTTHêø£ ãj·T≥≈£î e#êÃ&ÉT j·T …̋¢kÕ‡]Hé. ìẙ~‘· dü÷{Ÿ
|üø£ÿH̊ ªø±qŒ¤¬sHé‡ Vü‰˝Ÿµ nø£åsê\T Ä≈£î|ü#·Ã s¡+>∑T˝À yÓTs¡TdüTÔHêïsTT. yê[¢<ä›s¡÷
˝À|ü\ ñHêïs¡qïe÷≥... ø±qŒ¤¬sHé‡ Vü‰ Ÿ̋ <ä>∑Zs¡≈£î yÓfī¢>±H̊ Ä{Àe÷{Ïø̆ kÕÿì+>¥
nsTT´+~. ªj·TTesY bÕdtesY¶ áCŸ j·TTesY &̊{Ÿ Ä|òt ãsYÔµ. HÓ+ãs¡T¢ H=øÏÿ
˝ÀìøÏ Á|üẙ•+#ê&ÉT j·T …̋¢kÕ‡]Hé. eTT+<äTs¡÷yéT˝À fÒãT Ÿ̋ e<ä› ≈£Ls¡TÃì ñqï
n+‘·sê´$T, ìẙ~‘·\T qe⁄«‘·÷ |ü\ø£]+#ês¡T.
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j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªHê≈£î ~e´#·≈£åîe⁄*∫Ã #·÷|ü⁄ Á|ükÕ~+#ês¡T.
n+‘̊ø±<äT Ä fÒãT˝Ÿô|’ ñqï Hê ]ôdsYÃ ù||üs¡¢‘√ qqTï eT∞¢ eTs√˝Àø£+˝ÀøÏ
rdüT≈£îyÓfi≤¢s¡T. MT≈£î Hê <Ûäq´yê<ë\T!µµ

n+‘·sê´$T nHêï&ÉT` ªªj·T …̋¢kÕ‡]Hé! Ç+ø± mH√ï düsYÁô|’E\THêïsTµµ.

ìy˚~‘· düsY« #˚dæ+~ _düÿ≥T¢, @|æ˝Ÿ eTTø£ÿ\T, ø±|ò”. Ä‘êàsêeTT&ÉT
XÊ+‹+#êø£ j·T …̋¢kÕ‡]Hé n&ç>±&ÉT` ªªìẙ~‘ê! n&É>±*‡q Á|üX̄ï …̋H√ï Hê eTqdüTqT
‘=*#˚düTÔHêïsTT. MTπs #ÓãT‘ês¡ì Hê≈£î ‘Ó\TdüT Ä nedüs¡yÓTT∫Ã q|ü&ÉTµµ.

n+‘·sê´$T nHêï&ÉT` ªªj·T …̋¢kÕ‡]Hé! eTT+<äT ̇ e⁄ ø±düÔ dæú$T‘· |ü&çHêø£,
~e´#·≈£åîe⁄\‘√ >∑&É∫q eTTô|’Œ¤ nsTT<̊fī¢ J$‘êìï, XÊg |ü]XÀ<Ûäq\ n_Ûeè~∆ì
n<Ûä́ j·Tq+ #̊dæHêø£ ẙTeTT nìï $wüj·÷\÷ MT≈£î $es¡+>± #ÓãT‘êeTT!µµ

ìẙ~‘· qe⁄«‘·÷ nqï~` ªªÇ~ …̋yÓ̋ Ÿ`4 ]ôd]Ã ˝≤´uŸ m&Ü«Hé‡&é
ø±qŒ¤¬sHé‡ Vü‰˝Ÿ. ˝À|ü*øÏ yÓfi≤›e÷!µµ

eTT>∑TZs¡÷ ˝À|ü*øÏ yÓfi‚¢dü]øÏ …̋’≥T¢ yÓ*>±sTT. >∑T+Á&É+>± >√¢ãT˝≤
ñqï Vü‰\T. düs¡e⁄+&é Ád”ÿHé, es¡TÃe Ÿ̋ ]j·÷*{° ÁbıC…ø£åHé, n&Ü«Hé‡&é Ä>¥yÓT+f…&é
]j·÷*{Ï, $Tø̆‡&é ]j·÷*{Ï\‘√ ≈£L&ç eT÷$+>¥ bÕ¢{ŸbòÕs¡+ ñqï ~∏j̊T≥sY
n~. ≈£îØÃ˝À¢ ≈£Ls¡TÃì d”{Ÿ u…\Tº\T _–+#·T≈£îì $.ÄsY. >±>∑T Ÿ̋‡ neTs¡TÃ≈£îHêïs¡T
eTT>∑TZs¡T. j·T …̋¢kÕ‡]Hé Ä]º|òæwæj·T Ÿ̋ ◊ ôV≤ …̋à{Ÿ≈£î eTT+<äT Bìì neTsêÃs¡T.

n+‘·sê´$T z.¬ø. #Ó|üŒ>±H̊ …̋’≥T¢ Ä]b˛j·÷sTT. ìẙ~‘· ‘·q <ä>∑Zs¡
ñqï ]yÓ÷{Ÿ‘√ dæ>∑ï˝Ÿ Çe«>±H̊ ÁbıC…ø£åHé s¡÷yéT˝À ñqï ø£+|üP´≥sY ÄHé
nsTT´+~.

yêfīó¢ ≈£Ls¡TÃqï eT÷$+>¥ bÕ¢{ŸbòÕs¡+ ø£~*+~. ‘êeTT Ä _>¥u≤´+>¥̀
eTVü‰$k˛Œ¤≥q+ »s¡T>∑T‘·Tqï|ü⁄&ÉT |üø£ÿH˚ ñqï≥T¢` 13.799 _*j·THé
dü+e‘·‡sê\|ü&ÉT ` X¯øÏÔ (Energy), Á<äe´sê• (Matter) 10`32 ôdø£+&É¢
ø±\e´e~Û̋ À $k˛Œ¤{Ï+#·>± Hê\T>∑T eTÚ*ø£ X̄≈£îÔ\T (Fundamental Forces)
` >∑Ts¡T‘ê«ø£s¡̧D, m\Áø=ºe÷>∑ï{Ïø̆, ã\yÓTÆq, ã\V”≤qyÓTÆq πø+Á<äø£ X̄≈£îÔ\T
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yÓ\Te&É>±` πø+Á<äø£|ü⁄ X̄ø£̋ ≤ …̋’q ø±«s¡Tÿ\T >∑T¢yêHé‘√ ã+~Û+#·ã&ç Vü‰Á&ÜqT¢>±
(Ábı{≤qT¢, q÷´Á{≤qT¢) n$ ø£*dæ nDTπø+Á<äø£+ @s¡Œ&ç+~ ã\yÓTÆq πø+Á<äø£X̄øÏÔ‘√
(Strong Interaction). ã\V”≤qyÓTÆq πø+Á<äø£ X¯øÏÔ‘√ W,Z u§kÕqT¢ πs&çjÓ÷
<Ûë]àø£‘·qT $&ÉT<ä\CÒdüTÔHêïsTT. m\Áø=º e÷>∑ï{Ïø˘ bò˛sY‡qT ø£*– ñqï
bòı{≤Hé\T`$<äT´‘Y nj·TkÕÿ+‘· πøåÁ‘ê\qT düèwæº+∫ m\Áø±ºqT¢ ‘·eT |ü]~Û̋ À
πø+Á<äø£+ #·T≥÷º |ü]ÁuÛÑ$T+#̊˝≤ ìj·T+Á‹düTÔHêïsTT. n$ ø£+{ÏøÏ ø£ì|æ+#̊
yÓ\T>∑T≈£î ø±s¡DeTÚ‘·Tqï$. ô|<ä› ô|<ä› Á>∑Vü‰˝À¢ >∑Ts¡T‘ê«ø£s¡̧ D X̄øÏÔ Á|üuÛ≤e+
m≈£îÿe>± ñqï~.

$X̄«|ü⁄ n+#·T 93 _*j·THé ø±+‹ dü+e‘·‡sê\ <ä÷s¡+˝À ñqï~.
$X̄«+˝À 26 XÊ‘·+ &ÜsYÿ e÷≥sY, 60 XÊ‘·+ &ÜsYÿ mqØ®, 5 XÊ‘·+ kÕ<Ûës¡D
$X̄«+. á kÕ<Ûës¡D $X̄«+˝À` qø£åÁ‘ê\T, Á>∑Vü‰\T, yêj·TTẙT|òü÷\T 6 XÊ‘·+
e÷Á‘·ẙT (yÓTT‘·Ô+ $X̄«+˝À 0.29 XÊ‘·+). á kÕ<Ûës¡D $X̄«+ (Ordinary
matter) Á<äe´+ 1056 øÏ̋ ÀÁ>±eTT\T.

Ç+Á~j·T C≤„q+ e\¢ ‘Ó*ùd á düeTdüÔ $XÊ«ìï <̊e⁄&ÉT düèõ+#ê&Ü?
eT] Ä <̊e⁄ì düèõ+∫q yê&Óes¡T? <̊e⁄&ÉH̊yê&̊ ñ+fÒ n‘·&Óø£ÿ&É ñ+&ç á
$XÊ«ìï düèõ+#ê&ÉT? á Grand Design - eTVü‰ ìsêàDø£s¡Ô mes¡T? dæºô|òHé
Vü‰øÏ+>¥ n&ÉT>∑T‘·Tqï|ü⁄&ÉT …̋’≥T¢ yÓ*>±sTT.

✤✤✤✤✤

The Earth seen from Apollo 17
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Location of Earth

Timeline - Universe
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Universe Expansion

End of Universe
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Extended Universe

God Particle
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4. _>¥u≤´+>¥ ` eTVü‰$k˛Œ¤≥q+...
j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªn<äT“¤‘·+. á f…ø±ï\J‘√ eTq+ $X̄«+

n+#·T\ es¡≈£L yÓ[¢ e#êÃ+. á $X̄«+ ̌ ø£ ÁãVü‰à+&É+ nH̊ uÛ≤eq Væ≤+<äTe⁄\
|ü⁄sêD≤˝À¢̀  (ÁãVü‰à+&É |ü⁄sêDẙT ẙs¡T>± ñqï~ yêfī¢≈£î) Ç<̊ |òæHé̋ ≤+&é,
ªø£̋ …yê\µ, ÁbÕø£ÿ<∏ä̋ À uÛ≤eq.

#Ó’˙j·TT\ ªbÕ+>∑Tµ, {Ïu…≥q¢ ªÄ~ãT<ä∆µ uÛ≤eq, Væ≤+<äTe⁄\
|ü⁄s¡Twüdü÷ø£Ô+, Á^≈£î\ ¬>sTTj·÷, nC…ºø̆\ ø=j·T{Ï¢≈£î´, áõ|æ̧j·Tq¢ n‘·TyéT,
nÁãVü‰$Tø̆ eT‘ê\ C…Vü≤=yê Ms¡T düèwæºøÏ eT÷\ø£s¡Ô\T.

z eTVü‰ø±j·TT&Ó’q $X̄«|ü⁄s¡Twüßì X̄Øs¡+ qT+&ç á <äèX̄´e÷q »>∑‹
|ü⁄{Ïº+<äH̊~ #Ó’̇ j·TT\ bÕ+>∑T ø£<∏ä, Væ≤+<äTe⁄\ |ü⁄s¡Twüdü÷ø£Ô+, u≤_˝Àìj·Tq¢
‹j·÷eT‘Y, Hê]›ø̆ Á|ü»\ j·T$TsY (Yamir)\ ø£<∏ä̋ À¢ ‘Ó\TdüTÔ+~.

Ä~<ä+|ü‘·T\ e\¢ düèwæº »]–+<äì »|ü̇ dt Ç»Hê–`Ç»Hê$T ø£<∏ä,
Væ≤+<äTe⁄\T Á|üø£è‹`|ü⁄s¡Twüß&ÉT— ‘êy= sTTHé̀ j·÷+>¥ uÛ≤eq\T #ÓãT‘êsTTµµ.

n+‘·sê´$T nHêï&ÉT` ªª13.8 _*j·THé dü+e‘·‡sê\|ü&ÉT _>¥u≤´+>¥̀
eTVü‰$k˛Œ¤≥q+˝À nDTX̄ø£̋ ≤\T nDTe⁄\T>± ôV’≤Á&√»Hé, V”≤*j·T+, *~∏j·T+
eT÷\ø±\Tqï <Ûä÷[ẙT|òü÷\T>± e÷] qø£åÁ‘ê\T, π>˝≤ø°‡\T, Á>∑Vü≤≈£î≥T+u≤\‘√
$X̄« $düÔ]dü÷Ô Ç|üŒ{ÏøÏ 93 _*j·THé ø±+‹ dü+e‘·‡sê\ <ä÷s¡+ #̊s¡T≈£îqï~.
(ˇø£ ø±+‹ dü+e‘·‡s¡+` 9.46 Á{Ï*j·THé øÏ̋ ÀMT≥s¡T¢— ˇø£ bÕsYôdø̆R 3.26
ø±+‹ dü+e‘·‡sê\T— ø±+‹ ẙ>∑+` 299792 (eT÷&ÉT \ø£å\ øÏ̋ ÀMT≥s¡T¢ ˇø£
ôdø£+&ÉT≈£î)µµ.

ìẙ~‘· nqï~` ªª$TÁ‘·T˝≤sê! eTs¡\ ¬s+&Ée c˛ ÁbÕs¡+uÛÑeTe⁄‘·Tqï~.
MT $.ÄsY. @|üπs≥dtqT dü]#·÷düTø√+&çµµ. eTs¡\ ̋ …’≥T¢ Ä|òt ø±>±H̊ eT÷$+>¥
ùdºCŸ eTT+<äT≈£î ø£~*+~.

$X̄«+ 10`35 MT≥s¡¢ ôd’E˝À ñ+&ç, 1032 ôd*‡j·Tdt &çÁ^\ ñ
c į́Á>∑‘·̋ À, 0`10`43 ôdø£qT\ yê´ø√#·dæú‹˝À Hê\T>∑T $X̄«X̄≈£îÔ\T ø£\e>±
ªdæ+>∑T˝≤]{Ïµ uÛÑfi¯ó¢q ã<ä›\sTT´+~. düuŸ n{≤$Tø˘ X¯ø£˝≤\T` u≤sê´qT¢
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(Baryons) ø£*dæ nDTe⁄\T, nDTe⁄\T ø£*dæ ÁbÕ<∏ä$Tø£ eT÷\ø±\Tqï <Ûä÷[
ẙT|òü÷\T $düÔ]+#· kÕ–HêsTT nìï ~≈£îÿ˝≤. $X̄«+ $düÔ]düTÔqï ø=B› ñc į́Á>∑‘·\T
‘·>∑Z>±, _>¥u≤+>¥ ‘·s¡Tyê‘· 379,000 dü+e‘·‡sê\≈£î ôV’≤Á&√»Hé nDTe⁄\T
@s¡Œ&Ü¶sTT.

$X̄«+ z |ü]$T‹ ø£*– ñqï<ë? nq+‘·e÷?

¬ø|ü¢sY Á|ü‘·́ ø£åyÓTÆ nHêï&ÉT` ªªNø£{ÏsêÁ‹ Äø±XÊìï #·÷&ÉT. |ü]$T‘·y˚T
á $X̄«+µµ.

q÷´≥Hé nHêï&ÉT` ªªÁ>∑Vü‰\, qø£åÁ‘·sêX̄ó\ #·\q+ #·÷&ÉT. Je⁄˝≤¢
$X̄«eT÷ düJeyÓTÆq<̊!µµ

nìï{Ï̋ Àq÷ eTT+<äT+&̊ s¡#·sTT‘·, ø£$ m&ÜZsY n\Hé b˛ (Edgar
Allan Poe) - Eureka - A prose poem #·<äTe⁄‘·÷ nHêï&ÉT` ªªˇø£ Ä~eT
eT÷\|ü<ës¡ú+ <Ó’ẙ#·Ã¤ (Divine Volition) #̊ $k˛Œ¤≥q+ #Ó+~ nDTe⁄\T,
eT÷\ø±\ düèwæº »]–+~µµ.

yÓkıº dæ¢|òüsY, ø±s¡̋ Ÿ $ Ÿ̋ôV≤ Ÿ̋à $sY®\T 1910 ÁbÕ+‘·+˝À ôd’Œs¡̋ Ÿ ¬>˝≤ø°‡\T
ø±\+ >∑&É∫qø=B› uÛÑ÷$TøÏ <ä÷s¡+>± »s¡>∑&É+ >∑eTì+#ês¡T ôdŒÁø=ºkıÿ|æ |ü<ä∆‹
<ë«sê. Ä\“sYº ◊Héd”ºHé ‘Ós¡ô|’ e∫Ã` 1915˝À ‘·q »qs¡̋ Ÿ ¬s …̋{Ï${Ï dæ<ë∆+‘êìï
Á|ü‹bÕ~dü÷Ô, q÷´≥Hé >∑Ts¡T‘ê«ø£s¡̧D dæ<ë∆+‘êìï düeT]ú+#ê&ÉT.

n …̋>±®+&ÉsY Á|ò”&ée÷Hé, C≤¬s®dt *yÓTÆÁ‹, sêãsYºdüHé, yêø£sY\T, 1929˝À
m&ç«Hé Vü≤ãT˝Ÿ $X̄«ìsêàD dæ<ë∆+‘ê\≈£î |ü⁄Hê~ ẙkÕs¡T.

*yÓTÆÁ‹ (Lemaitre) ` C≤]® >∑eTyé (George Gamow) \ _>¥u≤´+>¥
dæ<ë∆+‘êìøÏ e´‹πsø£yÓTÆq~ Áô|ò&é Vü≤=jÓT˝Ÿ (Fred Hoyle) düº&ç ùdº{Ÿ dæ<ë∆+‘·+
(Steady State Theory). m&ç«Hé Vü≤ãT Ÿ̋̀  $X̄«+ $düÔ]düTÔqï<äì Á|ü‹bÕ~+∫Hê&ÉT.
Ç+‘·̋ À ‘Ós¡ô|’ ø±«C≤s¡T¢, ø£èwüí_˝≤\T, πs&çjÓ÷ π>˝≤ø°‡\T Á|ü‘·́ ø£åeTj·÷´sTT.

1964˝À ø£qT≈£îÿqï ø±dæàø˘ yÓTÆÁø=y˚yé u≤ø˘Á>ö+&é πs&çj˚TwüHé
ª_>¥u≤´+>¥µqT düeT]ú+∫+~. 1990 ø£̋ ≤¢ Ä<ÛäT˙ø£]+#·ã&çq Vü≤ãT Ÿ̋ f…*k˛ÿ|ü⁄,
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$*ÿHédüHé yÓTÆÁø=ẙyé mHÓ’kıÁ{À|” Áb˛ãT (WMAP) ùdŒdtÁø±|òtº\T, 213`15
ESA-bÕ¢+ø̆ ùdŒdtÁø±|òtº\T _>¥u≤´+>¥ dæ<ë∆+‘êìï düeT]ú+#êsTT.

n|ü&ÉT ‘Ós¡ô|’ Á|ü‘·́ ø£åeTsTT´+~ Theory of Everything (TOE) -
Final theory, Ultimate theory, Master theory - $X¯«+˝Àì Je ìØ®e
|ü<ësêú\T ` dü÷|üsY Ádæº+>¥‡ <ë«sê nqTdü+~Û+#·ã&ç ñ+{≤j·Tì— m\Áø±ºqT¢,
ø±«s¡Tÿ\T Ádæº+>¥‡>± |üì#̊kÕÔj·Tì ø±«+≥+ |òæõ≈£î‡ XÊgE„\ n_ÛÁbÕj·T+.

m&É«sY¶ $f…ºHé ‘·q |ü<äø=+&ÉT ø=\‘·\T 11`D 'M' dæ<ë∆+‘êìï dü÷|üsY
Á>±${°ì Á|ü‹bÕ~+#ê&ÉT.

29 ôdô|º+ãs¡T 1954 Hê&ÉT 12 j·T÷s¡|t <̊XÊ\T j·T÷s=|æj·THé
øöì‡˝Ÿ |òüsY q÷øÏ¢j·TsY ]ôdsYÃ (CERN) qT dæ«≥®sê¢+&ÉT˝Àì ªEsêµ |üs¡«‘·
bÕ<ë\ e<ä› HÓ\ø=˝≤Œs¡T.

n&ÉT>√ n‘·&˚ {ÏyéT u…¬sïsY‡`© (Tim Berners - Lee) 1989˝À
World Wide Web (www) ø£qT≈£îÿqïyê&ÉT. nø£ÿ&̊ ñqï~ uÛÑ÷>∑s¡“¤+˝À 27
øÏ̋ ÀMT≥s¡¢ yê´düeTTqï ` hollow donut - Á|ü|ü+#·+˝ÀH̊ n‹ô|<ä› Vü‰Á&ÜHé
ø=*¢&ÉsY (Large Hadron Collidor). Bì˝À ¬s+&ÉT\ø£å\ _*j·Tq¢ Ábı{≤Hé\qT
ôdø£+&ÉT≈£î 11,000 kÕs¡T¢ &Ûûø=fÒº≥Tº #̊j·T>± ãj·T≥|ü&ç+~ Væ≤>¥‡ u§kÕHé
nDTX̄ø£\+ (Higgs Boson). Bìì ø=+<äs¡T God Particle <Ó’eø£DeTHêïs¡T.
ø=+<äs¡T God damn particle $HêX̄ ø£DeTHêïs¡T. *j·÷Hé …̋&ÓsYe÷Hé ‘·q
|ü⁄düÔø£+ ` The God-damn particle: If the universe is the Answer, what
is the question? - nì ÁyêùdÔ |ü_¢wüsY‡ <ëìì God particle >± e÷]ÃHês¡T.

dæºô|òHé Vü‰øÏ+>¥ eTs¡\ Á|ü‘·́ ø£åyÓTÆHê&ÉT >±s¡¶Hé πøHé≈£î ‘êH√&çb˛sTTq
e+<ä &Ü\s¡T¢ Çdü÷Ô... ªªVæ≤>¥‡ u§kÕHéqT ø£qTø√ÿ Ò̋s¡ì H̊qHêïqT. ø±˙ ˙ẙ
¬>*#êe⁄. á Væ≤>¥‡ uÀkÕHé πs|ü⁄ $X̄« $HêX̄HêìøÏ <ë] rdüTÔ+~µµ.

ns¡yÓ’ @fī¢ ô|ò_jÓ÷˝≤ –j·Ty={Ïº Ç|ü&ÉT CERN &Ó’¬sø£ºsY »qs¡̋ Ÿ.
21 qe+ãsY 2016 Hê&ÉT Ç+&çj·÷ CERN‘√ ˇ|üŒ+<ä+ ≈£î<äTs¡TÃ≈£îqï~.
n+‘·≈£îeTT+<̊ pHé 18, 2004 Hê&ÉT ¬s+&ÉTMT≥s¡¢ m‘·TÔqï q≥sê» $Á>∑Vü‰ìï
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uÛ≤s¡‘· Á|üuÛÑT‘·«+ CERN ≈£î ãVüQø£]+∫+~. ªª•e⁄&ç q≥sê» qè‘·́ + JeX̄øÏÔøÏ,
Je|ü⁄ ñìøÏøÏ eT÷˝≤ìï ìs¡«∫düTÔ+~. düèwæº \j·÷\qT düŒwüº|ü]#̊ Ä qè‘·́ +
nDTXø̄£̋ ≤\ ñìøÏì <Ûäèe|üs¡TdüTÔ+~µµ nHêï&ÉT uÛÖ‹ø£ XÊgy‘̊·Ô Á|ò æ{Ÿ® Ä|òt
ø±ÁbÕ (Fritz of Capra) ‘·q Tao of Physics Á>∑+<∏ä+˝À. •e⁄&ç ‘ê+&Ée
qè‘·́ + eTq\qT ø±dæàø̆ u≤´\qT‡ >∑T]+∫ ôV≤#·Ã]düTÔ+~. düèwæº, dæú‹, dü+Vü‰s¡,
‹s√uÛ≤e, nqTÁ>∑Vü‰\qT düèwæº̀ \j·T\ eT<Ûä́  (Creation-Destruction) ñqï
nsTT<äT dæú‘·T\qT qè‘·́ s¡÷|üø£+>± ‘Ó*j·TCÒdüTÔ+~ nHêï&ÉT ̀  nsTT<äHé sê+&ç̋ Ÿ
ø=+&Ó.

‘Ós¡ô|’øÏ <äø£åÁ|üC≤|ü‹ ‘·\ô|{Ïºq ãèVü≤düŒ‹ düeq HêeTø£ j·TC≤„ìøÏ,
|æ\eø£b˛sTTHê n‘·&ç ≈£îe÷¬sÔ (•e⁄ì düreTDÏ) dür<̊$ yÓfī¢&É+, ÄyÓTqT
‘·*¢, k˛<äs¡T\T ‘·ø£ÿ ‘·+Á&ç, $T>∑‘êyês¡T ìsê<ä]+#·&É+, uÛÑs¡Ô e<ä›Hêï e∫Ã
nee÷q |ü&É&É+‘√ dür<̊$ ì»jÓ÷>∑ düe÷~Û»ì‘· n–ï‘√ <ä>∑∆yÓTÆ ‘·q |ü‹ì
‘·\T#·T≈£î+≥÷ ÁbÕD≤\T $&ç∫+~. dür<̊$ eTs¡D+, Á|üeT<∏ä>∑D |üsê»j·T+
$qï áX̄«s¡T&ÉT ñÁ>∑T&Ó’ ‘·q »≥qT ô|]øÏ øå±à #·Áø£ eT<Ûä́ +ãTq $dæ]Hê&ÉT.
$<äT´<ä«Væ≤ï •U≤düeTT#·Ã¤j·T s¡T∫Hé yÓ\T>=+<äT Ä »≥ qT+∫...

nÁuÛÑ+*Vü‰<äÁuÛÑ $ÁuÛÑe÷ÁuÛÑ ÁuÛÑeT ø£è˙ï\ Bs¡ÈX̄Øs¡eTeTs¡
Á|ü»«\ »«\q B|üÔ C≤«*ø± C≤\C≤»«\e÷q πøX̄eTT\T yÓTs¡j·T
#·+&É ~π>«<ä+&É X¯ó+&ÜuÛÑ<√s¡›+&É kÕVü≤Ádü<Ûäè‘·ùV≤‹ dü+|òüTyÓTT|üŒ
Mø£åD Á‘·j·T˝Àø£ Mø£åD<äT´‹ ˝Àø£ Mø£åD‘·‹ <äT]ïØø£åeTT>∑qT

Á>∑ø£#· ø£]ƒq ø£sêfī <ä+Áwüº\T yÓ\T+>∑
|òüTq ø£bÕ˝≤dæúeqe÷*ø£\TqT <äqs¡
qœ\˝Àø£ uÛÑj·T+ø£s¡T&É>∑T#·T Ms¡
uÛÑÁ<äT&ÉT<äsTT+#Ó e÷s¡≥s¡TÁ<äT&É>∑T#·T.

ªªMs¡uÛÑÁ<ë yÓfi¯ó¢! <äø£åj·TC≤„ìï <Ûä«+dü+ #˚sTT!µµ nHêï&ÉT •e⁄&ÉT.
Ms¡uÛÑÁ<äT&ç ôd’q´+ edüTÔ+fÒ Ä ôd’q´ |ü<ëVü≤‘· bÕ<ä<Ûä÷[ $T+{Ïq+≥>±...
á <Ûä÷[ |ü⁄≥Tº≥ ¬øj·T´~ ùV≤‘·Ty√, n~ $\j·T düMTs¡yÓ÷... nqï

$<Ûä+>±...
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God Particle >± ù|s¡T ‘Ó#·TÃ≈£îqï Væ≤>¥‡ u§kÕHé (Boson=Satyendranath
Bose, Albert Einstein \ dü+j·TTø£Ô HêeT$T&çq Sub atomic particles).
$X̄« j·T»„yê{Ïø£qT <Ûä«+dü+ #̊düTÔ+<̊yÓ÷! á u§kÕHé qT+∫ $XÊ«ìï s¡øÏådüTÔqï
<Óes¡T? >∑Ts¡T‘ê«ø£s¡̧DX̄øÏÔ ø±e#·TÃHê? <äø£å Á|üC≤|ü‹ #̊düTÔqï j·T»„+ <̊e‘·\
>∑Ts¡TyÓ’q ãèVü≤düŒ‹ j·T»„ẙTHê? 125 _*j·THé m\Áø±ºHé y√\Tº\ Á<äe´sê•
ø£\~ <Ó’eø£D+. (Ábı{≤qT ôd’E 0.8 fm ô|òyÓTTºMT≥s¡T (10`15 MT≥s¡T)
yê´kÕs¡úeTT. Ábı{≤Hé Á<äe´sê• (mass) = 1.67I10`27 øÏ̋ ÀÁ>±eTT\T) m\Áø±ºHé
Á<äe´sê• Ábı{≤Hé̋ À 2000 e+‘·T. q÷´Á{≤Hé ãs¡Te⁄ <ë<ë|ü⁄ Ábı{≤Hé n+‘·.
m\Áø±ºHé≈£î HÓ¬>{Ïyé $<äT´<ëẙX̄+, Ábı{≤Hé≈£î bÕõ{Ïyé $<äT´<ëẙX̄+ ñ+{≤sTT.
q÷´Á{≤Hé≈£î $<äT´<ëẙX̄+ ñ+&É<äT.

m\Áø±ºHé ãj·T≥ ìØí‘· ø£ø£å´˝À |ü]ÁuÛÑ$TdüTÔ+≥T+~. Ábı{≤Hé,
q÷´Á{≤Hé\T q÷øÏ¢j·Tdt̋ À ñ+{≤sTT. m\Áø±ºHé ˝≤¢+{Ïẙ q÷´Á{ÏH√\T (M{ÏøÏ
$<äT´<ëy˚X¯+ ñ+&É<äT). m\Áø±ºHé≈£î bÕõÁ{≤Hé @+{Ï bÕ]ºø£˝Ÿ>± ñqï≥T¢
q÷´Á{ÏH√\≈£î @+{Ï q÷´Á{ÏH√\T—

…̋bÕºHé\T, eTTyêHé\T, >∑T¢yêqT¢, {≤e⁄ Çe˙ï düuŸm{≤$Tø̆ X̄ø£̋ ≤\T.

n˝≤π> Jeø£D ìsêàD+ ≈£L&Ü. ˝À|ü\ πø+Á<äø£+. ãj·T≥ ø£D|ü⁄
bıs¡ (Cell membrane). bıs¡≈£î q÷¢øÏj·Tdt≈£î eT<Ûä́  ôd’{ÀbÕ¢»+. yê{Ï̋ À
ø£D |ü<ësêú\T ¬̀s’u§CÀeTT\T, yÓTÆ{§U≤+Á&çj·÷ (ø√¢s√bÕ¢düTº\T), m+&√bÕ¢dæàø̆
¬s{Ï≈£î´\+, >±*Z @|üπs≥dt, …̋’k˛CÀeTT\T, ôd+Á{§CÀeTT\T, yê≈£î´jÓ÷\T‡.
ø£D≤\ ôd’E 1`100 yÓTÆÁø=MT≥s¡T¢.

e÷qe⁄&ç̋ À q\uÛ…’ Á{Ï*j·THé ø£D≤\THêïsTT. _>¥u≤´+>¥ »]– 13.8
_*j·THé dü+e‘·‡sê\sTT´+~. uÛÑ÷$T @s¡Œ&ç 4.5 _*j·THé dü+e‘·‡sê\T,
Jeø£D≤\ ej·TdüT‡ 3.5 _*j·THé dü+e‘·‡sê\T. Ç|üŒ{Ï |ü]XÀ<Ûäq\ Á|üø±s¡+
uÛÑ÷$Tô|’ Je+ ej·TdüT‡ ≈£L&Ü Ç+#·T$T+#·T 4.5 _*j·THé dü+e‘·‡sê\ì`
Last Universal Common Ancestor - LUCA ‘=* Á|üC≤|ü‹ ej·TdüT‡`
4.5 _*j·THé dü+e‘·‡sê\T. e÷qe⁄\ Y-Chromosome Adam, Mitochondrial
Eve ej·TdüT‡ ` ¬s+&ÉT \ø£å\ dü+e‘·‡sê\T (2,00,000 to 4,50,000).
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qMq |ü]XÀ<Ûä≈£î\T Jeø£D+ ñ˝≤ÿ<Ûä÷[ qT+&ç ø±ì, Á>∑Vü≤X̄ø£̋ ≤\T
uÛÑ÷$Tì &Ûûø=≥Tº≈£îqï|ü&ÉT ø±ì Ç‘·s¡ Á>∑Vü‰\ qT+&ç e∫Ã ñ+&Ée#·TÃqì
n_ÛÁbÕj·T |ü&ÉT‘·THêïs¡T.

ˇø£y˚|ü⁄ nDTX¯ø£˝≤\ qT+∫ nDTe⁄\T, eT÷\ø±\T, Á>∑Vü‰\T,
qø£åÁ‘ê\T, π>˝≤ø°‡\T, ø±«C≤s¡T¢, bÕ\|ü⁄+‘·\T &ÜsYÿe÷≥sY, ø£èwüí_˝≤\T Ç˝≤
$düÔ]dü÷Ô $X̄«+ |ü]~Û Ç|ü&ÉT 93 _*j·THé ø±+‹ dü+e‘·‡sê\ <ä÷s¡+ <ë{Ï
b˛‘·Tqï~.

Ä $X̄«+˝À uÛ≤>∑yÓTÆ, kÂs¡≈£î≥T+ã+˝À uÛ≤>∑yÓTÆq uÛÑ÷$T dü÷s¡T´&ç
#·T≥÷º |ü]ÁuÛÑ$TdüTÔ+fÒ, dü÷s¡́ Á>∑Vü≤+˝À ôV’≤Á&√»Hé V”≤*j·T+>± e÷πs <∏äs√à
q÷´øÏ¢j·TsY #·s¡́ \ e\q nq+‘· yÓ\T>∑T ẙ&ç$T ñ‘·ŒqïyÓTÆ uÛÑ÷$Tô|’ ñqï
JesêX¯ó\˝À Je>∑&çj·÷s¡+ Biological Clock JesêX¯ó\ #·s¡´\qT
ìπs›•düTÔqï~.

y˚<ë\ Á|üø±s¡+ dü÷s¡T´&ÉT`dü+<Ûä´\ ≈£îe÷s¡T&ÉT j·TeTT&ÉT.
j·TeTT&ÉT`j·T$T ø£e\\T.

ÁãVü≤à düèwæº+∫q |ü~ Á|üC≤|ü‘·T˝À¢ eTØ∫ (Mirage) ˇø£&ÉT.
eTØ∫`ø±\ <ä+|ü‘·T\ ≈£îe÷s¡T&ÉT ø£X̄´|ü Á|üC≤|ü‹. ø£X̄´|ǜ n~‹ <ä+|ü‘·T\
|ü⁄Á‘·T&ÉT` Ä~‘·T´&ÉT Ò̋<ë dü÷s¡T´&ÉT`n‘·&̊ $edü«qT&ÉT. $edü«qT&ÉT Ò̋<ë
dü÷s¡T´&çøÏ̀ X̄s¡D´ (dü+»„)≈£î |ü⁄{Ïºqyê&ÉT dü‘·́ Áe‘·T&ÉT (yÓ’edü«‘·T&ÉT). Ç~ yÓ’edü«‘·
eTq«+‘·s¡+.

dü÷s¡T´&çøÏ #Ûêj·T≈£î |ü⁄{Ïºqyê&ÉT X̄ì<̊e‘·. qeÁ>∑Vü‰\˝À n‘·́ +‘·
Á|üuÛ≤eo*. eT+<ä (˙*eT) n‘·&ç uÛ≤s¡́ . yê] ≈£îe÷s¡T&ÉT >∑T*≈£î&ÉT (≈£î*E„&ÉT).

dü÷s¡T´&ÉT`dü+<Ûä́ \ ø£e\ |æ\¢\T j·TeTT&ÉT`j·T$T. M]<ä›s¡T eTs¡TỐ \T.
uÛÑ÷$Tô|’ ‘=*kÕ]>± eTs¡DÏ+∫qyê&ÉT j·TeTT&ÉT. <äøÏåD ~≈£îÿ≈£î n~Û|ü‹.
Hê\T>∑T #̊‘·T\T, ñÁ>∑s¡÷|ü⁄&ÉT, ø√s¡\Tqï eTTK+ ø£\yê&ÉT, n–ïC≤«\\ <ä+&ÉqT
<Ûä]+∫, ms¡T|ü⁄, ˙\+, |üdüT|ü⁄|ü#·Ãì eÁkÕÔ\T <Ûä]+∫ bÕX̄eTT, >∑<ä, K&ÉZeTT
<Ûä]+∫ q\¢ì <äTqïb˛‘·T yêVü≤q+ ø±>± Je⁄\ ÁbÕD≤\T Vü≤]kÕÔ&ÉT.
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n+<äTπø Ç~ dü÷s¡́ |ü⁄Á‘·T\ (yÓ’edü«‘·, j·TeT, X̄ì <̊e‘·\) sê»´+.
n≥Te+{Ï ˝Àø£bÕ\≈£î&Ó’q j·TeTT&çì #·÷dæ+~ kÕ$Á‹. ‘·q uÛÑs¡Ô ÁbÕD≤*ï
rdüT≈£îb˛e&ÜìøÏ edüTÔHêï&É‘·&ÉT`

ø£ìjÓT+ >√eT\ ˙\ẙT|òüT $\dü‘Y ø±˝≤+»Hêø±s¡T |òüTÀ
s¡ ìXÊ‘√‘·ÿ≥ <ä+Áwüßº qT»«\ #·\Á<äø±Ô≈£åî Áã‘·́ Á>∑ ø±+
#·q esêí+ãs¡T q+‘·́ ø±\ <äVü≤q C≤«˝≤Á|ü#·+&ÉTHé »>∑
»®q dü+Á‘êdü≈£î H=ø£ÿ ~e´ã≥T bÕX̄ ÁbÂ&ÛÉ Vü≤k Ǫ̂<ä∆‘·THé.

á j·TeTT&̊ <Ó’eø£De÷ Ò̋ø£ eTè‘·T´ø£De÷? á #·sê#·s¡ Á|üø£è‹˝À
Je+ m|ü&ÉT, m˝≤ @s¡Œ&ç+~?

` …̋’≥T¢ yÓ*>±sTT. ne⁄q÷, »qq eTs¡D≤\ eT<Ûä́  <ä÷s¡yÓT+‘·?
mes¡T ìπs›•kÕÔs¡T <ëìì?

✤✤✤✤✤

Cell Membrane
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Animal Cell Structure

Catabolism Schematic



46

Cell Types

Periodic Trends
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Elementspiral (Polyatomic)

Endomembrane System
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Plant Cell Structure

HeLa Cells
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Prokaryote Cell

Protein Synthesis
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Three Cell Growth Types

Discovery of Chemical

Elements
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5. eTq«+‘·sê\T`kÕeT÷Væ≤ø£
n+‘·sêúHê\÷

ìẙ~‘· nqï~` ªªj·T …̋¢kÕ‡]Hé! eTq$T|ü&ÉT ẙπs#√≥T≈£î yÓfīóÔHêïeTTµµ.

ø±qŒ¤¬sHé‡ Vü‰˝Ÿ qT+∫ e∫Ã *|òtº̋ À Á|üy˚•+#ês¡T. *|òtº ø£åD≤˝À¢ ô|’øÏ
yÓ[¢ Ä–+~. nø£ÿ&É qT+∫ ø±s¡T˝À— ø±s¡T y˚>∑+>± <ä÷düT≈£îì yÓ[¢ >±*˝À
Á|üj·÷DÏ+∫ z düT+<äs¡yÓTÆq »\bÕ‘·+ e<ä› ìX¯Ã\yÓTÆ+~ ø=~› ø£åD≤\bÕ≥T.
j·T …̋¢kÕ‡]Hé Äq+<ëìøÏ n+‘̊ Ò̋<äT. mHêïfī¢sTT´+~ Á|üø£è‹ n+<ë\qT ø£fi≤¢sê
#·÷dæ. #·T≥÷º ˙* düeTTÁ<ä+. Á^düT<˚X¯+˝Àì XÊ+{§]Hé B«bÕ\ e<ä›,
Ç+&=H̊wæj·÷ u≤* B«bÕ\ e<ä› ø£qT|æ+#̊ Á|üø£è‹ s¡eTD°j·Tø£‘·, ẙsTT|ü&É>∑\
Ä~X‚wüß&ç •s¡düT‡˝≤ düeTTÁ<ä+, n\\T rsêìï ‘êøÏ $k˛Œ¤{Ï+∫ ‘Ó\¢{Ï
bÕ\s¡+>∑T˝À $düÔ]+#·&É+, nq+‘· ˙* Ä≈£î|ü#·Ã düeTTÁ<ä »˝≤\ ø=düq
bÕ\düeTTÁ<ä+— n+{≤]ÿ{Ïø± e<ä› o‘êø±\+˝À ̇ s¡T |òüT˙uÛÑ$+#·>± >∑&É¶ø£{Ïºq
ô|s¡T>∑T˝≤ ø±qe#˚Ã <ä~Û düeTTÁ<ä+... Ä }Vü‰düeTTÁ<ë\˙ï Á|ü‘·´ø£ å+>±
ø±qedüTÔHêïsTT. n<äT>√ Ç+Á<ä<ÛäqTdüT‡— eT+Á<ä+>± $qedüTÔqï »\bÕ‘·|ü⁄
Vü≤√s¡T, |ü≈£åî\ øÏ\øÏ˝≤ sêyê\T.

‘·÷s¡TŒq \+ãe÷q s¡$s¡~Û ‘·Ts¡+>∑ X¯è+>±s¡ #ês¡T #êeTs¡ #·Ã{≤
Áù|ø£åD ø£åD√ÁBZe #·eTs¡ düeTT<ëj·÷\T, dü÷s¡T´&ç m+&ÉqT ‘ê>∑T‘·Tqï
‘=+&ÉC≤‹  (Ç>∑TyêHê) ã\T¢\÷...

<äøÏåD≤q n+<Ûäø£]|ü⁄ ø£+<Ûäsêyêdü yêdüTøÏ $jÓ÷>∑ <äTs¡«´<∏ë uÛÀ>∑
uÛÀ–˙ uÛÀ>∑ uÛ≤>∑ |ü]ẙwæ̃‘· |ü{°s¡ $≥|æ yê{Ïø±ẙ\¢<̊˝≤\‘ê e\j·T+ãsTTq
eT\j·T |üs¡«‘·+ qT+∫ MdüTÔqï #·+<äq |ü]eTfi≤\ #·\¢ì >±\T\÷,

|ü•Ãe÷q $ø£≥ ≈£L≥ ø√{Ï $X̄+ø£≥ X̄è+>∑≥ øö&ÛÍø£e÷q »s¡~+<äT
_+ã >∑fī <äeTè‘· _+<äT <äT]›HêÁØ›ø£è‘· dü\¢ø° |ü\¢e Á|üuÛÑ+»q |üsê+»q Vü≤dæÔ
Vü≤düÔ+ãTq ñqï ̋ Ò‘·∫>∑Tfī¢ qT+∫ Ádü$düTÔqï neTè‘· _+<äTe⁄\ ‘·fī‘·fī\÷...
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ñ‘·Ôs¡ ~≈£îÿq yÓ+&çø=+&Éô|’ $Vü≤]düTÔqï bÕs¡«r |üs¡ẙTX̄«s¡T\T, e÷qdü
düs√es¡+˝À á<äT‘·Tqï ø£\Vü≤+dü\ ø£\ø£̋ ≤sêyê\T, >∑T]$+<ä ø£+<ä\ Áyê‘·
C≤‘ê˝≤‘· X+̄ø±|ü düs¡Œ<äÁuÛÑeTT ÁuÛÑMT $ÁuÛÑeT <äTs¡+<Ûäs¡+u…’q |üs¡«‘ê\T...

H̊ì{Ïº eTVü‰<äT“¤‘·+ãT ©X̄«sêqTÁ>∑Vü≤+ãTq n\Œø±\eTTq ø£qT>=HêïqT
` nì dæ<äT∆&ÉT ‘êqT #·÷dæq $X‚cÕ\qT #ÓãT‘·T+fÒ Á|ües¡T&ÉT ‘êH̊ yê{Ïì
}Vü‰˝Àø£+˝À |ü]øÏ+∫q≥T¢>±H̊ H̊&ÉT j·T …̋¢kÕ‡]Hé ‘·q ~e´#·≈£åîe⁄˝…’q ø£èÁ‹eT
H̊Á‘ê\‘√ Á|üø£è‹ n+<ë\qT ‹\øÏ+∫Hê&ÉT.

‘·s¡Tyê‘· Ä Á‹$<Ûä dü+#ê]‘·«+ ø£*–q ø±s¡T ˙{Ïô|’ yê≥sYuÀ{Ÿ˝≤
<ä÷düT≈£îb˛‘·T+fÒ düeTTÁ<ä|ü⁄ n\\T Ä~X‚wüßì ẙsTT ẙ\ |ü&É>∑̋ ≤¢ ‘·\ …̋‹Ô
edüTÔ+&É>±, ˙*düeTTÁ<ëìï ¬s+&ÉT>± N\TÃ‘·÷ b˛‘·T+&É>± nqTdü]düTÔqï
Ä\“Á{≤dt, d”>∑˝Ÿ |ü≈£åî\T, nø£ÿ&Éø£ÿ&É m–πs #˚|ü\T, M≥ìï{Ï˙ #·÷düTÔqï
j·T …̋¢kÕ‡]Hé eTqdüT Äq+<ä+‘√ ì+&çb˛sTT+~. ªªn+‘·sê´MT! eTq #·]Á‘·
eTqT#·]Á‘·̋ ≤ ñqï~. ô|<ä›q Áyêdæq Ä ø£<∏ä̋ À dæ<äT∆\T MTs¡T. MT]∫Ãq |üdüs¡T
ø±*øÏ |üPdüT≈£îì H̊qT Äø±X̄>∑eTq+‘√ Væ≤e÷\j·T |üs¡«‘ê\≈£î #̊s¡T≈£îqï
Á|ües¡T&ç̋ ≤ nqTuÛÑ÷‹ #Ó+<äT‘·THêïqTµµ nHêï&ÉT j·T …̋¢kÕ‡]Hé.

ìy˚~‘· q$«+~` ªªÇø£ÿ&É MTs¡T <ë] ‘·|üŒs¡T, es¡÷~Ûì MT≈£î
‘ês¡dü|ü&É<äTµµ nqï<ëyÓT.

n+‘·sê´$T nHêï&ÉT` ªª@yÓ÷ mes¡T #Ó|üŒ>∑\s¡T? nìï ø£<∏ä\≈£L
π̌øs¡ø£|ü⁄ eTT–+|ü⁄ ñ+&É<äT ø£<ë!µµ

ø±sYuÀ≥T eTs¡\ rsêìøÏ #̊s¡T≈£îqï~. nø£ÿ&É qT+∫ dü÷sê´düÔeTj·T+
düeTTÁ<ä+˝À` ø£Hê´≈£îe÷] nÁ>∑+ e<ä›, ≥Øÿ˝Àì bÕeTTø£ÿ Ò̋ e<ä›, ◊sê¢+&é̋ Àì
yÓTTôV≤sY ø=+&É •Ks¡+ e<ä›, bòÕ¢]&Ü˝Àì ªø°yÓdtºµ <ä>∑Zs¡, yÓTT+{≤Hê`$TkÂ‡˝≤,
e÷©›e⁄\T, n]CÀHê˝Àì ôd&=Hê, Á^düT ` XÊ+{§]ì, ÁbòÕHé‡`HÓ’dt e<ä›
áõ|ü⁄º̋ À ¬ø’s√, ø=kÕº]ø±`|ü⁄´jÓTs=º $jÓTTC§, yêwæ+>¥≥Hé̀ XÊHé EyêHé B«bÕ\
e<ä›, ÄÁùdº*j·÷˝À`&Ü]«Hé̀ yÓTÆ+&ç̋ Ÿ ;#Ye<ä›, ÄÁ|òæø±˝Àì {≤+C≤ìj·÷ e<ä›
ø£ì|æ+#̊ n<äT“¤‘· dü÷sê´düÔeTj·T <äèXÊ´˝≤¢ ø±qe∫Ãq dü÷sê´düÔeTj·÷ìï #·÷dæ
ñ_“‘·_“ã“e⁄‘·÷ j·T …̋¢kÕ‡]Hé n&ç>±&ÉT ìẙ~‘·qT.



53

ªªÇ|ü&ÉT eTqyÓTø£ÿ&É ñHêïyÓ÷ ‘Ó\TdüTø√e#êÃ?µµ.

ìy˚~‘· q$«+~` ªª\ø£åB«bÕ˝À¢ n‘·́ +‘· düTs¡øÏå‘·yÓTÆq kÕúes¡+˝À
ñHêïeTT eTq+µµ

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªeTqdüT ì+&çb˛sTT+~ Äq+<ä+‘√! ìẙ~‘ê!
n+‘·sê´MT! ø£è‘·»„‘·\T. Çìï düsYÁô|’E\T qqTï ñøÏÿ]_øÏÿ] #̊düTÔHêïsTT.
ÇH̊ïfī¢ Nø£{Ï <äT'K+ á ˇø£ÿs√E‘√ ‘=\–b˛sTT+~µµ.

ìẙ~‘· nqï~` ªªj·T …̋¢kÕ‡]Hé! mì$T~ >∑+≥\ø£̋ ≤¢ eTq+ eTq
¬>dtºVü≤e⁄dt≈£î #̊s¡T≈£î+{≤eTT. mì$T~qïs¡≈£î &çqïsY. ‘=$Tà~ >∑+≥\≈£î eTs¡\
MTø√ düsYÁô|’Eµµ.

n+‘·sê´$T nHêï&ÉT` ªªá Nø£{Ï̋ À bÕ\|ü⁄+‘· #·÷&É+&ç, ̇ ˝≤ø±XÊìï
¬s+&ÉT>± N\TdüTÔqï~ ø£<ë! n$>√ qø£åÁ‘·sêX̄ó\T, #·÷&ÉT #·÷&ÉT Ä ñ˝≤ÿbÕ‘ê*ï,
n<äT>√ HÓ\e+ø£µµ

ø±ùd|ü⁄ eTT>∑TZs¡÷ eTÚq+>± Ä n˝ÖøÏø£ <äèXÊ´*ï ‹\øÏdüTÔ+&É>±
j·T …̋¢kÕ‡]Hé≈£î` Ä Nø£{Ï sêÁ‹˝À |üs¡ẙTX̄«s¡Tì s¡÷|ü+ ø±qe∫Ã+~. Äø±X̄+
•e⁄ì »{≤p≥+˝≤, |üø£ÿH̊ m>∑dæ|ü&ÉTÔqï »\bÕ‘·+ Äø±X̄>∑+>∑̋ ≤, düeTTÁ<äeTT
‘·q ñbıŒ+π> n\\‘√ •e⁄ì yÓT&É˝Àì eTVü‰düs¡Œ+˝≤, #·+Á<äT&ÉT •e⁄&ç
‘·\ø£eT]q yÓ+&ç HÓ\e+ø£>± ø±+‘·T©qT‘·Tqï|ü⁄&ÉT,... n–ï |üs¡«‘ê*ï ‘·q
eT÷&√ø£+{Ï̋ À ì_&ç+#·T≈£îqï •e⁄ì s¡÷|ü+ kÕøå±‘·ÿ]+∫+~.

mì$T~ >∑+≥\ø£̋ ≤¢ ¬>dtºVü≤e⁄dtqT #̊s¡T≈£îHêïs¡T. &çqïsY nsTTb˛j·÷ø£
ø±qŒ¤¬sHé‡ Vü‰˝À¢øÏ yÓfi≤¢s¡T.

ìẙ~‘· nqï~` ªªj·T …̋¢kÕ‡]Hé! Ç|ü&ÉT Vü‰˝ÀÁ>±yéT (Hologram)
es¡TÃe Ÿ̋ ]j·÷*{Ï ø£*|æ rdæq m&Ü«Hé‡&é ÁbıC…ø£åHé‡ #·÷&ÉuÀ‘·THêïs¡T. _>¥u≤´+>¥
‘·s¡Tyê‘· JeyÓT˝≤ @s¡Œ&ç+~? Jeø£D+˝À eTqeT÷ Á|üẙ•+∫ n+‘·sê“¤>±*ï
#·÷kÕÔeTTµµ.

n+‘·sê´$T nHêï&ÉT` ªª1877˝À Á>±Vü≤+u…̋ Ÿ̀ q÷´Vü‰yÓHé, ø£HÓøÏºø£{Ÿ˝À
‘=* f…*bǫ̀ Hé mø̆‡#Û̊+CŸqT ÁbÕs¡+_Û+#ê&ÉT. 1899˝À nyÓT]ø£Hé f…*bǫ̀ Hé  
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f…*Á>±|òt (AT&T) @s¡Œ&ç+~. 1979 Hê{Ïπø »bÕHé ì|üŒHé f…*Á>±|òt n+&é
f…*bǫ̀ Hé ø£+ô|˙ |òüdtº »qπswüHé HÓ{ŸesYÿ (IG)‘√ »bÕHé n+‘ê ôd\T´˝≤sY
HÓ{ŸesYÿqT $düÔ]+∫+~. 1990 Hê{ÏøÏ yÓ’sY̋ …dt $|ü¢e+ ` mq˝≤>¥ qT+∫
&çõ≥ Ÿ̋ HÓ{ŸesYÿ˝ÀøÏ e÷s¡&É+‘√ }|ü+<äT≈£îqï~. 1991˝À 2G Á|ò”¬ø«˙‡ &ç$»Hé
eT*º|ü⁄˝Ÿ @¬ø‡dt FDMA, f…ÆyéT &ç$»Hé eT*º|ü⁄˝Ÿ @¬ø’‡dt̀ TDMA, &çõ≥ Ÿ̋
m&Ü«Hé‡&é yÓTTu…’̋ Ÿ bǫ̀ Hé dædüºyéT (D-AMPS), ø√&é̀ &ç$»Hé eT*º|ü⁄˝Ÿ @¬ø‡dt
(CDMA) f…ø±ï\J\‘√ eTT+<äT≈£î <ä÷düT≈£îb˛sTT+~. MIMO (Multiple
input - Multiple output) <ë«sê Á{≤Hé‡$TwüqT¢ dü+K´ ô|]>±sTT. ôd Ÿ̋≥es¡¢
kÕú|üq‘√ dü+<̊XÊ\T |ü+|ü&É+, ù|õ+>¥ kÕ<Ûä́ eTsTT´+~. yÓTTu…’̋ Ÿ bǫ̀ q¢ sêø£‘√
Á|ü|ü+#·+ ns¡#̊‹˝À Ç$T&çb˛sTT+~. ôd{Ï̋ …’{Ÿ bǫ̀ q¢‘√ <ä÷sê\T #Ó]–b˛j·÷sTT.
3G HÓ{ŸesYÿ‘√ M&çjÓ÷ø± Ÿ̋‡ kÕ<Ûä́ |ü&ç+~. 4G HÓ{ŸesYÿ‘√ yÓuŸ @¬ø‡dt, π>$T+>¥,
yÓTTu…’̋ Ÿ {Ï$, M&çjÓ÷ ø±qŒ¤¬sqT‡\T kÕ<Ûä́ yÓTÆHêsTT. Ç|ü&ÉT 5G HÓ{ŸesYÿ‘√
ôdø£qT≈£î ̌ ø£ –>±u…’{Ÿ ô|’H̊ &̊{≤qT &ÍHé̋ À&é #̊düTø√e#·TÃ. 4G ‘√ øÏ̋ ÀMT≥sY
|ü]~Û̋ À \ø£å &çyÓ’dt\T nqTdü+~Û+#·>∑*–‘̊, 5G ‘√ $T*j·THé &çyÓ’dt\≈£î ø£HÓø£åHé
Çe«e#·TÃµµ.

ìẙ~‘· nqï~` ªªá ø√$<é̀ 19 yê´|æÔ #Ó+<äT‘·Tqï düeTj·T+˝À 5G
SARS-2 \ eT<Ûä́  dü+ã+<ÛäeTTqï<äì HÓ<äsY̋ ≤´+&é, ◊s¡¢+&é, ôd’Á|üdt, kÕÿ{Ÿ̋ ≤+&é,
ẙ Ÿ̋‡, Ç+>∑¢+&é, u…*®j·T+, Ç≥©, d”«&ÉHé, Áø=j̊Twæj·÷\˝À f…*ø±+ ø£+ô|˙\ô|’
<ë&ÉT\T »]>±sTTµµ.

n+‘·sê´$T nHêï&ÉT` 1G ˝À πøe\+ mq˝≤>¥ yêsTTdt, 2G ˝À
&çõ≥ Ÿ̋ yêsTTdt, 3G ˝À yÓTTu…’̋ Ÿ &̊{≤, 4G ˝À yÓTTu…’̋ Ÿ Áu≤&éu≤´+&é, 5G ‘√
n|ü]$T‘· &̊{≤, ôV’≤d”Œ&é‘√ nìï s¡+>±˝À¢ $|ü¢e+ rdüT≈£îedüTÔqï~... 5G
f…ø±ï\Jì eTq$Tø£ÿ&É Á|ü‘·́ ø£å+>± #·÷&Ée#·TÃµµ.

ìẙ~‘· nqï~` ªªø£eT÷´ìπøwüHé‡ s¡+>∑+˝À $|ü¢e+ #ê˝≤ ẙ>∑+>±
edüTÔqï~. |ü⁄ø±s¡÷¢ n+‘̊! 5G f…ø±ï\J‘√ ø±q‡sY edüTÔ+<äì, ø£s√Hê yÓ’s¡dt
yê´|æÔ #Ó+<ä&ÜìøÏ n<̊ ø±s¡DeTì k˛wü̋ Ÿ MT&çj·÷˝À s¡÷eTs¡T¢ yÓ’s¡ Ÿ̋ nj·÷´sTT.
>=&Ée\T »]>±sTT. Ç|ü&ÉT dü<äT›eTDÏ>±sTTµµ
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Ç+‘·˝À ˝…’≥T¢ Ä]b˛j·÷sTT. ‘Ós¡ô|’ _>¥u≤´+>¥ $k˛Œ¤≥q+
ø±qe∫Ã+~.

ìẙ~‘· nqï~` ªªj·T …̋¢kÕ‡]Hé, n+‘·sê´MT! n≥T#·÷&É+&ç. eTq+
Vü‰˝ÀÁ>±eTT\T>± e÷] Ä düìïẙXÊ\˝À bÕÁ‘·\yÓTÆ #·÷dü÷Ô ñ+{≤eTTµµ `
ÄyÓT #ÓãT‘·÷H̊ ñqï~ ̀  _>¥u≤´+>¥ ‘·s¡Tyê‘· nDTX̄ø£̋ ≤\T ø£*dæ nDTe⁄\T
ôV’≤Á&√»Hé, V”≤*j·T+, *~∏j·T+\ <Ûä÷[ẙT|òü÷\T, $X̄«$düÔs¡D 13.8 _*j·THé
dü+e‘·‡sê\ qT+∫ 4.6 _*j·THé dü+e‘·‡sê\≈£î e∫Ã+~. nDTe⁄\‘√ ≈£L&çq
z eTVü‰ <Ûä÷[ẙT|òüT+ >∑Ts¡T‘ê«ø£s¡̧DX̄øÏÔ |ü‘·qeTe&É+‘√ ̀  Á>∑Vü‰\T>± s¡÷|ü⁄~<äT›
ø√kÕ–+~. n‘·́ +‘· ô|<ä› uÛ≤>∑+ dü÷s¡T´&ç>±, dü÷s¡T´&çøÏ <ä>∑Zs¡>± yÓTs¡Tÿ´],
Mqdt, uÛÑ÷$T, e÷sY‡ ` H̊\ ñqï f…Á¬sÁdæºj·T˝Ÿ Á>∑Vü‰\T, dü÷s¡T´&çøÏ ø±düÔ
<ä÷s¡+>± ñqï p|æ≥sY, XÊ≥s¡Hé yêj·TTÁ>∑Vü‰\T (ôV’≤Á&√»Hé, V”≤*j·T+),
düT<ä÷s¡+>± ñqï j·TTπsqdt, HÓ|üPº́ Hé ` eT+#·T ì+&çq o‘·\ Á>∑Vü‰\T.

4.54 _*j·THé dü+e‘·‡sê\ ÁøÏ‘·+ uÛÑ÷$T @s¡Œ&ç+~. yê‘êes¡D+˝À
ÄøÏ‡»Hé <ë<ë|ü⁄>± Ò̋<äT. |òüT˙uÛÑ$+∫q >√fī+˝≤ ñqï uÛÑ÷$Tì ~∏sTTj·÷
(Theia) nH̊ Á>∑Vü≤+ &Ûûø=≥º&É+‘√ uÛÑ÷$TøÏ ñ|üÁ>∑Vü≤+>± #·+Á<äÁ>∑Vü≤+ @s¡Œ&ç+~.
Áø£ẙT|” yê‘êes¡D+ #·\¢ã&ç ˙s¡T ø±qe∫Ã+~.

Hê\T>∑T _*j·THé dü+e‘·‡sê\ ÁøÏ‘·+ ôV≤&çj·THé eTVü‰j·TT>∑+
eTT–dæHêø£ Ä]ÿj·THé, Ábı{ÏC≤sTTø̆ j·TT>±\˝À uÛÑ÷$Tô|’ Jesê• |ü]D≤eTÁø£eT+
yÓTT<ä\sTT´+~. Ä ‘·s¡Tyê‘· eTVü‰j·TT>∑+ |òüqs=C≤sTTø˘ (Phanerozoic) `
Bì˝À yÓTT<ä{Ï~ bÕ*jÓTTC≤sTTø˘ j·TT>∑+ ` ÄÁs=ÔbÕ&é\T, #˚|ü\T, uÛ Ñ÷#·sê\
ÁbÕs¡+uÛÑ+. ¬s+&Ée<Ó’q $TkıC≤sTTø˘ j·TT>∑+˝À &çH=kÕs¡T¢, eT÷&Ée<Ó’q
ôdH=C≤sTTø̆ j·TT>∑+˝À ø°ås¡<ë\T (Mammals) uÛÑ÷$T H̊˝≤sTT.

3.5 ` 3.8 _*j·THé dü+e‘·‡sê\ ÁøÏ‘·+ Ábıø±s=´ôd’≥T¢

3 _*j·THé dü+e‘·‡sê\|ü&ÉT ` øÏs¡D»q´ dü+jÓ÷>∑ÁøÏj·T

2 _*j·THé dü+e‘·‡sê\|ü&ÉT ` j·T÷ø±s=´ôd’≥T¢

1 _*j·THé dü+e‘·‡sê\|ü&ÉT ` ãVüQø£D Je⁄\T
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600 $T*j·THé dü+e‘·‡sê\|ü&ÉT ` ‘=* »+‘·Te⁄\T

570 $T*j·THé dü+e‘·‡sê\|ü&ÉT ` »+‘·Te⁄\ |ü]D≤eT+

500 $T*j·THé dü+e‘·‡sê\|ü&ÉT `  #̊|ü\T, ‘=* ñuÛÑj·T#·sê\T

475 $T*j·THé dü+e‘·‡sê\|ü&ÉT ` H̊\ô|’ #Ó≥T¢

400 $T*j·THé dü+e‘·‡sê\|ü&ÉT ` ø°≥ø±\T, $‘·ÔHê\T

360 $T*j·THé dü+e‘·‡sê\|ü&ÉT ` ñuÛÑj·T#·sê\T

300 $T*j·THé dü+e‘·‡sê\|ü&ÉT ̀  ¬sô|ºÌ̋ Ÿ‡ (düØdüèbÕ\T-Reptiles)

200 $T*j·THé dü+e‘·‡sê\|ü&ÉT ` ø°ås¡<ë\T (Mammals)

150 $T*j·THé dü+e‘·‡sê\|ü&ÉT ` |ü≈£åî\T

130 $T*j·THé dü+e‘·‡sê\|ü&ÉT ` |üP\T

65 $T*j·THé dü+e‘·‡sê\|ü&ÉT ` &çH√kÕs¡¢ n+‘·sêúq+

2.5 $T*j·THé dü+e‘·‡sê\|ü&ÉT ` Vü≤√yÓTTôd|æj·TqT¢

25000 dü+e‘·‡sê\|ü&ÉT ` ìj·÷+&Ós¡Ô̋ Ÿ e÷qe⁄&ç n+‘·sêúq+.

á |ü]D≤eT Áø£eT+˝À nH̊ø£kÕs¡T¢ Je⁄\T kÕeT÷Væ≤ø£ n+‘·sê∆q
eTj·÷´sTT. eTTK´yÓTÆq$ Big Five - Mass Extinctions....

443 $T*j·THé dü+e‘·‡sê\|ü&ÉT ` Äs=¶$dæj·THé mø̆‡{Ï+ø£åqT

383 ̀  359 $T*j·THé dü+e‘·‡sê\|ü&ÉT ̀  <Óy=ìj·THé mø̆‡{Ï+ø£åqT

252 $T*j·THé dü+e‘·‡sê\|ü&ÉT ` |ü]àj·THé`Á≥j·÷dæø˘ mø˘‡{Ï+ø£åqT
(The Great dying)

201 $T*j·THé dü+e‘·‡sê\|ü&ÉT ̀  Á≥j·÷dæø˘ ̀  Esêdæø˘ mø˘‡{Ï+ø£åqT

66 $T*j·THé dü+e‘·‡sê\|ü&ÉT ̀  Á¬øfÒdæj·Tdt ̀  bÕ*jÓTTõHé mø̆‡{Ï+ø£åqT

2.5 _*j·THé dü+e‘·‡sê\ ÁøÏ‘·+ RNA Je⁄\T q•+#êsTT. Ç|ü&ÉT
»s¡T>∑T‘·Tqï~ @&Ée kÕeT÷Væ≤ø£ n+‘·sê∆q+. Ç|ü&ÉTqï mì$T~ $T*j·THé
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s¡ø±\ JesêX̄ó˝À¢ <ë<ë|ü⁄ ̌ ø£ $T*j·THé JesêX̄ó\T kÕeT÷Væ≤ø£ n+‘·sêúq|ü⁄
dæú‹˝À ñHêïsTT.

Væ≤+<ä÷ |ü⁄sêD≤\ Á|üø±s¡+ |ü<Ûëï\T>∑T eT+~ eTqTe⁄\T. Ç|ü&ÉT
q&ÉTdüTÔqï~ yÓ’edü«‘· eTq«+‘·s¡+ (@&Ée~).

dü«j·T+uÛÑTe⁄, kÕ«s=∫wü, ñ‘·ÔeT, ‘êeTdü, ¬s’e‘·, #ê≈£åîwü, yÓ’edü«‘·̀

kÕ|ü]í, <äø£åkÕe]í, ÁãVü≤àkÕe]í, <Ûäs¡àkÕe]í, s¡TÁ<äkÕe]í, <̊ekÕe]í,
Ç+Á<äkÕe]í.

ˇø√ÿ eTq«+‘·s¡+˝À 306,720,000 dü+e‘·‡sê\T+{≤sTT.
eTq«+‘·sê\ eT<Ûä́  dü+~Ûø±\+ ̀  1728000 dü+e‘·‡sê\T. dü+~Ûø±\+˝À
uÛÑ÷$T j·÷e‘·÷Ô ˙{Ï˝À eTTì–b˛‘·T+~. kÕeT÷Væ≤ø£ Je n+‘·sêúq
eTj˚T´<ä|ü&˚.

ãTTπ>«<ä+˝Àì Væ≤s¡D´>∑s¡“¤ dü÷ø£Ô+ (10`121) e∫düTÔ+~`

ªªVæ≤s¡D´>∑s¡“¤' dü+es¡Ô‘êÁπ> uÛÑ÷‘·dǘ  C≤‘·' |ü‹πsø±dæ‘·
dü <ë<Ûäs¡ |üèB∏«+ <Ûë´eTT‘̊eT+ ø£ôd’à <̊yêj·T Vü≤$wü $<Û̊eTµµ

`ªªá $XÊ«ìï düèõ+∫q Ä Væ≤s¡D´>∑s¡T“¤&çì |üPõkÕÔqTµµ`

HêdüBj·T dü÷ø£Ô+˝À (ãTTπ>«<ä+ 10:129) Ç˝≤ #Ó|üŒã&ç+~`

ªªHêdü<ëd”H√ï dü<ëd”‘·Ô <ëd”
Hêdæ<é s¡CÀ H√ y√´e÷ |üs= j·T‘·T....
Çj·T+ $düèwæºs¡́ ‘Y ÄãuÛÑ÷‘· j·T~yê <ä<Û̊j·T~yêq
jÓ÷ nkÕ´<Ûä́ ø£åVü≤ |üs¡ẙTy√´e÷+‘=‡ n+>∑ẙ<ä j·T~yêq ẙ<ä...µµ

me]øÏ ‘Ó\TdüT mes¡T á düèwæºøÏ eT÷\yÓ÷, düèwæºø£s¡Ô ñHêï&√ Ò̋&√,
Ä düsê«+‘·sê´$T }s¡ú«˝Àø±q ñqï≥¢sTT‘̊ n‘·&çø£sTTHê ‘Ó\Tk˛ Ò̋<√!

✤✤✤✤✤
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The Fish Avatara of Vishnu saves Manu during the great deluge

Adam - Eve             Peter Paul Rubens

Wooden Hourglass
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Geological Time

Dodo

Saligram
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6. Jeø£D≤\T ` ø±\πsK
j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªme]øÏ ‘Ó\TdüT düèwæºø£s¡Ô e÷qe⁄&çì düèwæº+#ê&Ü

Ò̋ø£ e÷qe⁄&ÉT z düèwæºø£s¡ÔqT }Væ≤+∫ uÛÑ>∑yêqT&Éì ù|s¡T ô|{ÏºHê&√? me]øÏ
‘Ó\TdüT! á $wüj·÷\qT Ç+‘· <ä>∑Zs¡Tï+∫ #·÷düTÔ+fÒ eTq+ Ä ø±\eTH̊
Ç+{Ï̋ À $Vü≤]düTÔqï≥T¢ Hêø£ì|ædüTÔqï~µµ.

ìẙ~‘· nqï~` ªªá Äs¡T kÕeT÷Væ≤ø£ n+‘·sêúHê\˝À <ë<ë|ü⁄ 99
XÊ‘·+ n+fÒ nsTT<äT _*j·Tq¢ s¡ø±\ Jesê• Mass Extinction ≈£î ˝ÀHÓ’
e÷j·TeTsTT´+~. Á|üdüTÔ‘·+ uÛÑ÷$Tô|’ 10`14 $T*j·Tq¢ s¡ø±\ Je⁄\THêïj·Tqï~
bÕ‘·̋ …ø£ÿ. eTq+ &Ü≈£î´yÓT+{Ÿ #̊dæq$ πøe\+ 1.2 $T*j·TqT¢ e÷Á‘·ẙT. 2016
Hê{Ï n+#·Hê Á|üø±s¡+ ˇø£ Á{Ï*j·THé JesêX̄ó\THêïsTT uÛÑ÷$T MT<ä nì
XÊgE„\T $X̄«dædüTÔHêïs¡Tµµ.

n+‘·sê´$T nHêï&ÉT` ªªeTq+ ákÕ] eTVü‰j·TT>±\˝Àì
dü+|òüT≥q\˝À uÛ≤>∑kÕ«eTT\eTe⁄<ë+µµ.

ø±qŒ¤¬sHé‡ Vü‰˝Ÿ ‘Ós¡ô|’ Vü≤&çj·THé eTVü‰j·TT>∑+ Á|ü‘·́ ø£åeTsTT´+~.
es¡TÃe Ÿ̋ ÁbıC…ø£åHé̋ À Vü‰˝ÀÁ>±eTT\T>± e÷] á eTT>∑TZs¡÷ Ä <äèXÊ´\˝À
uÛ≤>∑yÓTÆHês¡T.

4.6 _*j·THé dü+e‘·‡sê\ ÁøÏ‘·+ ` $X̄«<Ûä÷[ (Cosmic Dust)
qT+∫ dü÷s¡T´&ÉT, dü÷s¡T´&ç qT+∫ $&çb˛sTT Ç‘·s¡ Á>∑Vü‰\‘√ bÕ≥T uÛÑ÷$T
(Earth) @s¡Œ&Ü¶sTT. Ç~ Vü≤&çj·THé eTVü‰j·TT>∑+ (Hadean Eon).

4.5 _*j·THé dü+e‘·‡sê\ ÁøÏ‘·+ #·+Á<äT&ÉT @s¡Œ&ç uÛÑ÷$Tô|’ Je⁄\≈£î
qø£åÁ‘ê\‘√ bÕ≥T sêÁ‹ B|üyÓTÆHê&ÉT. á düeTj·T+˝ÀH̊ Jy√‘·Œ‹Ô »]–+~
(Abiogenesis). 4.4 _*j·THé dü+e‘·‡sê\|ü&ÉT Á<äes¡÷|ü »\+, 4.28
_*j·THé dü+e‘·‡sê\|ü&ÉT Je|ü<ës¡ú|ü⁄ ñìøÏ ø±qe∫Ã+~.

Ä]ÿj·THé (Archean Eon) (4`2.5 _*j·THé dü+e‘·‡sê\T) :
` ñ˝≤ÿbÕ‘·+, Je|ü<ës¡ú|ü⁄ ‘=* s¡÷bÕ\T
` 3.9 ̀  2.5 _*j·THé dü+ˆˆ\T Ábıø±s=´ôd’≥T¢ (πø+Á<äø£eTTqï Je⁄\T)
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ø°yÓ÷ Ä{§Á{À|ü⁄\T (Chemoautotrophs) ‘=* Je⁄\T. Ç$ ø±s¡“Hé
&Ó’Ä¬ø’‡&éqT $ìjÓ÷–+#·T≈£îH̊$.

‘·s¡Tyê‘· ¬>¢Ìø±\dædt (Glycolosis)‘√ >∑÷¢ø√CŸ ‘·j·÷s¡T #˚düT≈£îì
ATP >± ì\« ñ+#·T≈£îH̊$. (dü+|ü<ä*ï ∫\¢s¡H√≥T¢>±, HêDÒ\T>± yê&ÉT≈£îqï≥T¢).
Ç|üŒ{Ïø° nìï Je⁄\÷ n<̊ |ü<ä∆‹ì yê&ÉT‘·THêïsTT.

` 3.5 _*j·THé dü+e‘·‡sê\ ÁøÏ‘·+ ` Last Common Universal
Ancestor - Á|üC≤|ü‹ ̀  LUCA qT+∫ u≤ø°º]j·÷ nsêÿsTTj·÷ (Archaea) \T
$&çb˛j·÷sTT.

` 3 _*j·THé dü+e‘·‡sê\|ü&ÉT ̀  ̇ * u≤ø°º]j·÷ (Cyano Bacteria)
ÄøÏ‡»HéqT $&ÉT<ä\ #̊kÕsTT. ÄøÏ‡»Hé ÇqTeTT eTT&ç̋ ÀVü≤+‘√ #·s¡́ |ò ü*‘·+>±
◊s¡Hé @s¡Œ&ç+~. ÄøÏ‡»Hé m≈£îÿyÓ’ $wü+ (Great Oxygenation event) ø±>±
mH√ï u≤ø°º]j·÷\qT q•+|ü#̊dæ+~. #·+Á<äT&ÉT uÛÑ÷$TøÏ <ä>∑Zs¡>± ñ+&É≥+
e\q yÓsTT´ n&ÉT>∑T\ n\\T, ‘·TbòÕqT\T uÛÑ÷$Tì eTT+#Ó‘êÔsTT.
Ábı{Ïs=C≤sTTø˘ (Proterozoic Eon) (2500`542 $T*j·THé dü+e‘·‡sê\T):

2.5 _*j·THé dü+e‘·‡sê\ ø£̋ ≤¢ ÄøÏ‡»Hé n–ï dü+|òüT≥q, ô|qT
n\\ ‘êøÏ&ç‘√ bÕ+õj·÷>± π̌ø eTT<ä›>± ñqï uÛÑ÷$T eTTø£ÿ\T >±e&É+
yÓTT<ä\sTT´+~.

1.85 _*j·THé dü+e‘·‡sê\|ü&ÉT j·TTø±s= ốd’≥T¢ (Eukaryotic Cells)
n_Ûeè~∆ #Ó+~q Jeø£D≤\T @s¡Œ&çHêsTT. u≤ø°º]j·÷qT Äs¡–+#̊ u≤ø°º]jÓ÷ù|òCŸ\
ø±\$T~.

yÓ’s¡düT\T eTT+<ë u≤ø°º]j·÷ eTT+<ë nH˚ $wüj·T+˝À Ç|ü&ÉT
XÊgE„\T yÓ’s¡düT Ò̋ eTT+<äT nì RNA Á|ü|ü+#·+ ẙ|ü⁄ yÓTT>∑TZ#·÷|ü⁄‘·THêïs¡T.
Je ìØ®e|ü⁄ eT<Ûä́  n+#·Tô|’ ñqï Je⁄\T>± yÓ’s¡düT\qT e]ídüTÔHêïs¡T.

1.2 _*j·THé dü+e‘·‡sê\|ü&ÉT $Tj·÷dædt ` ôd≈£îÃe Ÿ̋ ]Ábı&Éø£åHé
yÓTT<ä̋ …’+~.

|òü+¬>’, Ábı{§CÀeqT¢ ̀  Melano Cyrillium ‘√ Je|ü]D≤eT Áø£e÷ìøÏ
Hê+~ |ü*ø±sTT. Ä ‘·s¡Tyê‘· eTVü‰ eT+#·Tj·TT>∑+, zCÀHé (Ozone) bıs¡
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@s¡Œ&É&É+, |ü>∑&Ü\T (Corals), d”@ìyÓ÷qT¢, düeTTÁ<ä|ü⁄ C…©¢\T ñ<ä“¤$+#êsTT.
|òüìs=C≤sTTø˘ eTVü‰j·TT>∑+ (Phanerozoic Eon) :

542 $T*j·THé dü+ˆˆ\ qT+∫ Ç|üŒ{Ïes¡≈£î.
JesêX¯ó\T yÓ*¢$]dæq eTVü‰j·TT>∑$T~. Ç~ bÕ*jÓTTC≤sTTø˘,

$TkıC≤sTTø˘, ôdH=C≤sTTø˘ j·TT>±\T>± kÕeT÷Væ≤ø£ n+‘·sêúHê\‘√
$uÛÑõ+|üã&çq~.

bÕ*jÓ÷C≤sTTø˘ 541 $T*j·THé dü+e‘·‡sê\ ÁøÏ‘·+ z eTVü‰
$k˛Œ¤≥q+ »]–+~. n<̊ ø±+Á_j·THé $k˛Œ¤≥q+ (Combrian Explosion).
Ä ‘·s¡Tyê‘· 251 $T*j·THé dü+e‘·‡sê\ ÁøÏ‘·+ 90`95 XÊ‘·+ düeTTÁ<ä
Je⁄\T n+‘·sêúq eTj·÷´sTT. |ü\ø£ ‘·T&ç#̊dæq≥T¢ 'Cleaning the slate'— n|ü&̊
K+&Ü+‘·s¡ #·\q+.

250 $T*j·THé dü+e‘·‡sê\|ü&ÉT $TkıC≤sTTø̆ j·TT>∑+ ̀  &çH=kÕs¡¢
j·TT>∑+ ÁbÕs¡+uÛÑeTsTT´+~.

Jeø£D≤\˝À yê´~Û ø£*–düTÔqï yÓ’s¡düT\ ø±\+ yÓTT<ä\sTT´+~ ̀  200
$T*j·THé dü+e‘·‡sê\|ü&ÉT.

ô|’Hé #Ó≥T¢, kÕ …̋|ü⁄s¡T>∑T\T, s¡ø±Ôìï |”̋ ÒÃ ø°≥ø±\T, NeT\T, Ä*Ã|üŒ\T
` &Óu…’“¤ $T*j·THé dü+e‘·‡sê\ ø£̋ ≤¢ |ü]D≤eT+ #Ó+<ësTT. {ÏsêH=kÕs¡dt,
Á{Ïdæsê{≤|t‡, Ä]ÿjÓTTô|º]ø̆‡\ Ä$sê“¤e+ á ø±\+˝ÀH̊!

dü+~Ûø±\+˝À ñ˝≤ÿbÕ‘ê\ e\¢ &çH√kÕs¡T¢ q•+#êsTT. yê{Ï‘√bÕ≥T>±
50 XÊ‘·+ JeC≤\+ q•+∫+~.
ôdH=C≤sTTø˘ j·TT>∑+ (Cenozoic Era) :

66 $T*j·THé dü+ˆˆ\ qT+&ç Ç|üŒ{Ïes¡≈£î.
|ü≈£åî\T, NeT\T, e÷+kÕVü‰s¡ ø°ås¡<ë\T, ô|+–«qT¢, m>∑s¡̋ Òì |ü≈£åî\T,

>∑T&É¢>∑÷ã\T, Áô|’y˚T≥T¢, kÕºsY|òæwt, bÕ≥\T bÕ&˚ |ü≈£åî\T, >∑_“˝≤\T,
eTTfi¯¢|ü+<äT\T, ¬s’H=dæsêdt\T, ˇ+f…\T, d”‘êø√ø£∫\Tø£\T, X¯\uÛ≤\T,
‹$T+>∑̋ ≤\T, m\T>∑Tã+≥T¢, |ü⁄\T\T, yÓTTdüfi¯ó¢, nH˚ø£ s¡ø±\ >∑&ç¶yÓTTø£ÿ\T,
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>∑<ä›\T, &̊>∑\T, j·T÷ø£*|üºdt #Ó≥T¢, |ü+<äT\T, |æ\T¢\T, ô|*ø±qT¢, bÕsêôd¬sÁ~∏j·T+
nH˚ ô|<ä› ø°ås¡<ä+, Ò̋fi¯ó¢, ÄÁdæº#Y, õsê|òæ\T, ôV’≤Hê\T, ø±≈£î\T, ø£+>±s¡÷\T
e#̊Ãdü]øÏ ø±\πsK 66 $T*j·Tq¢ qT+∫ 10 $T*j·THé dü+e‘·‡sê\≈£î #̊]+~.
9.5 $T*j·THé dü+e‘·‡sê\ ÁøÏ‘·+ ñ‘·Ôs¡, <äøÏåD nyÓT]ø± K+&Ü\ eT<Ûä́
n≥TqT+∫ Ç≥T, Ç≥TqT+∫ n≥T »+‘·Te⁄\ e\dü̋ Òs¡Œ&Ü¶sTT.

9 $T*j·THé dü+e‘·‡sê\ ÁøÏ‘·+ bÕ¢{Ï|üdt Ä$s¡“¤$+∫+~. JÁu≤\T,
@qT>∑T\T, dæ+Vü‰\T, d”˝Ÿ‡, e÷eT‘Y\T, Ç>∑TyêHê, >∑C…*¢, ns=UŸ\T...
Ä$s¡“¤$+#êsTT. 1.2 $T*j·THé dü+e‘·‡sê\ ÁøÏ‘·+ ôVAyÓ÷@+{Ïôddü‡sY, Äs¡T
\ø£å\ dü+e‘·‡sê\ ÁøÏ‘·+ ìj·÷+&Ós¡Ô̋ Ÿ‡, ¬s+&ÉTqïs¡ \ø£å\ dü+e‘·‡sê\ ÁøÏ‘·+
qMq e÷qe⁄&ÉT sê>±, eTTô|’Œ¤y˚\ @fi¢̄ÁøÏ‘·+ ìj·÷+&Ós¡Ô̋ Ÿ‡ e÷j·TeTj·÷´s¡T.
|ü~y˚\ @fi¢̄ÁøÏ‘·+ ÄK] eT+#·Tj·TT>∑+ n+‘·+ ø±>± ôVA˝ÀdæHé (Holocene
Epoch) ø±\+ ÁbÕs¡+uÛÑeTsTT´+~.

K+&Ü+‘·s¡ #·\q+ ̀  ‘=\T<=\Ô 750 $T*j·THé dü+e‘·‡sê\|ü&ÉT
s=&çìj·÷ nH̊ Super Continent eTTø£ÿ …̋’ ‹]– ø£*dæ 600`540 $T*j·THé
dü+e‘·‡sê\|ü&ÉT Pannotia >±, 335 $T*j·THé dü+e‘·‡sê\|ü&ÉT bÕ+õj·÷
(Pangea)>±, <ëì #·T≥÷º ñqï ̇ s¡T Panthalassa - bÕ+<∏ë\kÕ‡ düeTTÁ<ä+>±
ñ+&̊$.

ÄÁ …̋Œ¤&é yÓ¬>ìsY (Alfred Wegener) 1912˝À á Continental Drift
Á|ü‹bÕ<äq #̊dæHê&ÉT. bÕ+õj·÷ eTTø£ÿ …̋’ ˝≤πsdæj·÷`>=+&Ü«Hê\T>± (200
$T*j·THé dü+e‘·‡sê\|ü&ÉT), ‘·s¡Tyê‘· Ç+&çj·THé B«|ü+ $&çe&ç j·TTπswæj·THé
ù|¢≥TqT &Ûûø=qï|ü⁄&ÉT 65 $T*j·THé dü+e‘·‡sê\|ü&ÉT Væ≤e÷\j·T |üs¡«‘ê\T
Ä$s¡“¤$+#êsTT. f…ø=ºìø̆ ù|¢≥T¢ ̀  ≈£î+&Éô|+≈£î˝≤¢ ̌ ø£<ëìø=ø£{Ï &Ûûø=qï|ü&ÉT
rÁe uÛÑ÷ø£+bÕ\T, düTHêMT\T dü+uÛÑ$kÕÔsTT.

kÕeT÷Væ≤ø£ n+‘·sêúHê\≈£î, K+&Ü\ #·\Hê\≈£î, eTq«+‘·s¡ dü+~Û
ø±˝≤\≈£î b˛*ø£\T ñ+&É&É+ eTq+ >∑eTì+#·e#·TÃ.

250 $T*j·THé dü+e‘·‡sê\|ü&ÉT π̌ø K+&É+>± ñqï bÕ+õj·÷
` ≈£î+&Éô|+≈£î |ü–*q≥T¢ ` eTTø£ÿ\T eTTø£ÿ\T>± nìï~≈£îÿ\≈£L #·*+#·>±
n$ K+&Ü …̋’HêsTT. y˚sTT øÏ̋ ÀMT≥s¡¢ yê´düeTTqï e÷>±à eTT<ä›\T ̀  Super
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Blooms - yê{ÏeT<Ûä́  e+<ä̋ ≤~ øÏ̋ ÀMT≥s¡¢ bı&Ée⁄, eT÷&ÉT øÏ̋ ÀMT≥s¡¢ m‘·TÔqï
n–ï düÔ+uÛ≤\T, bı>∑\ <Ûë{ÏøÏ dü÷s¡T´&ÉT ø±qsêø£ øÏs¡D»q´ dü+jÓ÷>∑ÁøÏj·T
Ò̋ø£ yÓTTø£ÿ\T #·ìb˛j·÷sTT. ÄøÏ‡»Hé (Superanoxia)‘√ $T–*q$ <ë<ë|ü⁄

95% Jesê• n<äèX̄´eTsTT´+~.

düØdüèbÕ\˝À &çH=kÕs¡T¢, ø=ìï ã‹ø±sTT. ø°ås¡<ë\T` >∑T&É¢≈£î ã<äT\T>±,
>∑s¡“¤dü+#·T\˝À |æ\¢\≈£î bÕ¢ôd+{≤ <ë«sê ÄøÏ‡»HéqT n+~+#̊ $<Ûä+>± e÷s¡TŒ\T
#̊düT≈£îHêïsTT. Çe˙ï ‘·s¡Tyê‘· ø±\+˝À ôVAyÓ÷ôd|æj·TqT¢ ` e÷qeC≤‹
|ü]D≤e÷ìøÏ <√Vü≤<ä|ü&çHêsTT.

yÓTTø£ÿ\ |ü]D≤eTÁø£e÷ìï |ü]o*+∫q|ü⁄&ÉT`
Á|æ ø±+Á_j·THé eTVü‰j·TT>∑+ (4000`541 $T*j·THé dü+e‘·‡sê\ ø±\+)
700 $T*j·THé dü+ˆˆ\ ÁøÏ‘·+ ` ‘=* yÓTTø£ÿ\T`Ä Ò̋Z

bÕ*jÓTTC≤sTTø˘ eTVü‰j·TT>∑+ : ø±s¡“Hé &Ó’Ä¬ø’‡&é m≈£îÿe, 120 &çÁ^\ ñc˛íÁ>∑‘·.

ø±+Á_j·THé j·TT>∑+ (541`485 $T. dü+ˆˆ\T) ` Ä≈£î|ü#·Ã{Ï Ä Ò̋Z
ø±s¡“Hé&Ó’ Ä¬ø’‡&éqT $ìjÓ÷–+#·T≈£îì ÄøÏ‡»HéqT e<ä\&É+‘√ ÄøÏ‡»Hé e\q
ø±+Á_j·THé mø̆‡b ¢̨»Hé dü+uÛÑ$+∫+~.

ˇs=¶$dæj·THé ø±\+ (443`419 $T.dü+ˆˆ\T)
` yêdüTÿ˝≤sY yÓTTø£ÿ\T` ẙs¡T, ø±+&ÉeTT, ø=eTà\T

<Óy=ìj·THé ø±\+ (419`358 $T.dü+ˆˆ\T)
` yÓTTø£ÿ\˝À Á|ü‘̊´ø£yÓTÆq |ü⁄qs¡T‘·Œ‹Ô nej·Tyê\T

ø±s¡“ìô|òs¡dt ø±\+ (358`298 $T.dü+ˆˆ\T)
` õyÓTTïôdŒsYà‡ ` Ä≈£î\T, ø√Hé‡ô|’ $‘·ÔHê\T.

|ü]àj·THé ø±\+ (299`251 $T.dü+ˆˆ\T)
` ôd’ø£&ÉT¢, õ+ø√ yÓTTø£ÿ\T ø√ì|òüs¡T¢ n&Ée⁄\ eè~∆.

$Tk˛C≤sTTø˘ j·TT>∑+ :

Á≥j·÷dæø˘ ø±\+ (251`200 $T.dü+ˆˆ\T)
` ôdø£&ÉT¢, õ+ø√, ø√ì|òüs¡T¢
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Esêdæø˘ ø±\+ (201`145 $T.dü+ˆˆ\T)
` n&Ée⁄\T, |üP\yÓTTø£ÿ\T

Á¬øfÒdæj·Tdt ø±\+ (145`66 $T.dü+ˆˆ\T)
` @+õjÓ÷ôdŒsYà\T`~«*+>∑ |ü⁄cÕŒ\T.
` ø√ì|òüs¡T¢, ô|òsYï\T.

ôdHéC≤sTTø˘ j·TT>∑+ :
f…]¸j·TØ ø±\+ (66`1.8 $T.dü+ˆˆ\T)

` düeHêï yÓTÆ<ëHê\T, ø=ì|òüs¡T¢, @+õjÓTTôdŒsYà\T

ø±« ≥s¡ïØ ø±\+ (1.8 $T.dü+ˆˆ qT+∫ Ç|üŒ{Ï es¡≈£î)
` |ü∫Ãø£;fīó¢, ‘·–Zq ns¡D≤´\T.
` e÷qe⁄&ÉT ÄVü‰s¡+ ø√dü+ <äT+|ü\T,
  |üfīó¢ @s¡T≈£î+≥÷, ẙ≥, e´ekÕj·T+.

yÓTTø£ÿ\, »+‘·Te⁄\ |ü]D≤eTÁø£eT+˝À eTTK´yÓTÆq~ j·T÷ø±s=´{Ïø̆
Jeø£D |ü]D≤eT+. ¬s+&ÉT _*j·THé dü+e‘·‡sê\ ÁøÏ‘·+ ˇø£ Ábıø±s=´{Ïø̆
ø£D+ eTs=ø£ <ëìì ‘·q˝ÀøÏ rdüT≈£îqï|ü⁄&ÉT ¬s+&É÷ ø£*dæ ̌ ø£ ø£D+>± e÷s¡&Üìï
Endo Symbiosis n+{≤s¡T. Ä$<Ûä+>± Ábıø±s=´{Ïø̆ ø£D≤˝À¢ Á|üy•̊+∫q
u≤ø°º]j·÷ yÓTÆ{§U≤+Á&çj·÷>±, ø√¢s√bÕ¢düTº\T>± e÷sêj·Tì XÊgE„\T
$X̄«dædüTÔHêïs¡T.

n˝≤π> 900 $T*j·THé dü+e‘·‡sê\ ÁøÏ‘·+ @ø£ø£D Je⁄\T ø=ìï ̌ ø£
ø±\˙>± düeT÷Vü≤ Jeq+ #̊j·TkÕ–HêsTT. Ç≥Te+{Ïẙ Choanoflagellates
- Çẙ ‘·s¡Tyê‘·ø±\+˝À ãVüQø£D C≤\eTTqï »+‘·Te⁄\T>± e÷s¡TŒ #Ó+<ëj·÷?

800 $T*j·THé dü+e‘·‡sê\ ÁøÏ‘·+ ̀  ãVüQø£D Je⁄\T ̀  kÕŒ+õ\T—
j·TTyÓTT{≤CÀyê>± $&çb˛j·÷sTT. á Eumetazoa qT+∫ ˇø£ $T*¢MT≥s¡T
ôd’E+&̊ bÕ¢ø=C§yê`ù|¢≥T ̋ ≤+{Ï$` (Placozoa qT Last Common Ancestor
of all animals) »+‘·Te⁄\ Á|üC≤|ü‹>± >∑T]ÔdüTÔHêïs¡T.

570 $T*j·THé dü+e‘·‡sê\|ü&ÉT »+‘·Te⁄\T yÓHÓïeTTø£>∑\, yÓHÓïeTTø£
Ò̋ì »+‘·Te⁄\T>± $&çb˛j·÷sTT. 340 $T.dü+ˆˆ ` ñuÛÑj·T#·sê\T, 310
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$T.dü+ˆˆ ̀  düØdüèbÕ\T, 100 $T.dü+ˆˆ ̀  ø°ås¡<ë\T @s¡Œ&çHêsTT. Äs¡T $T*j·THé
dü+e‘·‡sê\|ü&ÉT ∫+bÕ+J, u§H=u≤ ø√‘·T\Tï+∫ e÷qe‘Ó>∑ $&çe&ç+~.

e÷qe Jeø£D+˝Àì yÓTÆ{ÀU≤+Á&çj·÷, ¬s’u§CÀeTT\T ̌ ø£|ü&ÉT RNA
u≤ø°º]j·÷, yÓ’s¡düT\T ø±e#·TÃ. Endo symbosis Á|üÁøÏj·T˝À n$ e÷qe
Jeø£D≤˝À¢ uÛ≤>∑yÓTÆHêsTT.

á »+‘·Te⁄\T, eèøå±\T ãVüQø£D C≤˝≤\ e´edüú\‘√ ì+&ç eTqT>∑&É
kÕ–düTÔqï kÕeT÷Væ≤ø£ Je⁄˝≤? Ò̋ø£ <̊ìø£<̊ dü«‘·+Á‘· J$j·÷? e÷qe⁄ì˝À
ñqï q\uÛ…’ Á{Ï*j·THé ø£D≤\T, dü|üÔ<Ûë‘·Te⁄\T, dü|üÔ eT+&É̋ ≤\T, s¡ø£åø£ e´edüú̋ …’q
‘Ó\¢ø£D≤\T, ÄøÏ‡»HéqT n+~+#˚ mÁs¡s¡ø£Ôø£D≤\T, yê{Ï˝À ÇqTeTT ñqï
Væ≤yÓ÷>=¢_Hé ` yê{Ï ìj·T$T‘· Äj·TTsê›j·÷\÷ eTq≈£î Je |ü]D≤e÷ìï
dü÷∫düTÔHêïsTT ø£<ë!

áHê&ÉT e÷qe⁄\ì+‘·>± ø£\es¡|üs¡TdüTÔqï ø£s√Hê RNA yÓ’s¡düT
3.8 $T*j·Tq¢ Hê{Ï RNA Á|ü|ü+#·+˝Àì<ë?

uÛÑ÷$T ˇø£ bÕÁ‘· ø±>±, <ëì˝Àì Ä~eT Jes¡dü+˝À eT÷\ø±\T
ø£*dæ q÷´øÏ¢jÓ÷f…Æ&ÉT¢>±, n$ ø£*dæ RNA (Ribonucleic Acid) >± e÷]Hêj·÷?
ø=ìï yÓ’s¡düT\T ø=ìï »+‘·Te⁄\˝À, #Ó≥¢̋ À Á|ü‘̊´ø£+>± ñ+&ç bÕs¡ôd’≥T¢>±H√,
dæ+ãj·÷dædt‘√H√ ø£*dæ J$düTÔqïyê? Jeø£D≤˝À¢ì yÓTÆ{§U≤+Á&çj·÷\T,
¬s’uÀCÀeTT, q÷øÏ¢j·Tdt̋ Àì Non Coding Micro RNA \T e∫Ãq yÓ’s¡dtqT
‘·eT$>± uÛ≤$ùdÔ düVü≤Jeq+, Ò̋≈£î+fÒ j·TT<ë∆ìï Á|üø£{ÏkÕÔj·÷? á yÓ’s¡düT\
ãVüQø£DJe⁄\ m‘·TÔ>∑&É̋ Ò$T{Ï? ø=ìï yÓ’s¡düT\T ø=ìï Jeø£D≤*ï m˝≤ mìïø£
#̊düT≈£î+{≤sTT? ñ<ëVü≤s¡D≈£î bÕø̆‡ yÓ’s¡düT\T #·s¡àø£D≤\qT, ôV≤|üf…Æ{Ïdt yÓ’s¡dt
ø± Ò̋j·T ø£D≤\qT, ¬s;dt yÓ’s¡dt Hê&ûø£D≤\qT, ø£s√Hê yÓ’s¡düT XÊ«düø√X̄ ø£D≤\qT
m˝≤ >∑T]Ô+#·>∑\T>∑T‘êsTT? ãVüQø£D Je⁄\T á Ä~eT Je⁄\HÓ<äTs√ÿ&ÜìøÏ
m≥Te+{Ï e´edüú\qT ø£*– ñHêïsTT? ø±\πsK˝À πs|ü⁄ sêuÀj̊T $|ü‘·ÿs¡
|ü]dæú‘·T Ò̋$T{Ï? Ä~eT Je⁄ …̋’q yÓ’s¡düT\T, qMqT …̋’q e÷qe⁄\ô|’ #̊düTÔqï
<ë&çì e÷qe⁄&Ó̋ ≤ m<äTs¡Tÿ+≥THêï&ÉT?

✤✤✤✤✤
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Pangaea to Present
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Old World

Plates Tectonic
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Tectonic Plates Boundaries

Plant Phylogeny
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7. yÓ’s¡düT\÷ ` Jeø£D≤\÷
ªªn<äT“¤‘·+! u≤>± ∫Árø£]+#ês¡T. Á|ü‹ düìïy˚X¯+ ø£fi¢̄≈£î ø£{Ïºq≥T¢

ø£qã&É&ÉẙT ø±ø£, ne˙ï eTq+ <ä>∑Zs¡T+&ç #·÷dæq uÛ≤eq ø£*–+~µµ nHêï&ÉT
j·T …̋¢kÕ‡]Hé.

n+‘·sê´$T nHêï&ÉT` ªªìqï #·÷dæqfÒ¢ ás√E eTq+ #·÷&ÉuÀ‘·THêï+
bÕ‘· $wüj·÷*ï dü]ø=‘·Ô>±µµ.

ìẙ~‘· nqï~` ªªuÛÑ÷$T‘√ bÕ≥T Je+ @s¡Œ&ç ñ+≥T+<äì, Je
|ü<ës¡ú+ ñ\ÿ\˝ÀH√, Á>∑Vü≤X̄ø£̋ ≤\˝ÀH√, $X̄«<Ûä÷[˝ÀH̊ ñ‘·ŒqïyÓTÆq uÛÑ÷$Tô|’
ñ+&ç áHê{Ï JesêX¯ó\≈£î eT÷\yÓTÆq<äH˚~ 'Panspermia' dæ<ë∆+‘êìï
#ÓãT‘·Tqï XÊgE„\ qeTàø£+.

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªÄs√E˝À¢ $T\ºHé Paradise Lost, Paradise
Regained Áyêdæq≥T¢ H̊q÷ Hê Ä˝À#·q\qT ]ø±s¡T¶ #̊kÕqTµµ.

n+‘·sê´$T nHêï&ÉT` ªªÄ |ü]XÀ<Ûäq\T, Ä˝À#·q\T ø±s¡́ s¡÷|ü+ <ë*ùdÔ
á yÓ’s¡dt\qT e÷qeC≤‹ düeTs¡∆e+‘·+>± m<äTs¡Tÿ+≥T+~. MT≈£î n+<Ûä‘·«+
sêø£eTTqT|ü⁄ m\Áø±ºHé yÓTÆÁø√k˛ÿ|ü⁄, ø£+|üP´≥s¡T¢, Vü≤ãT˝Ÿ f…*k˛ÿ|ü⁄ ˝≤+{Ï~
ÁbÕ<∏ä$Tø£ <äX̄˝À ñHêïsTT. Ç|ü&ÉT Ç+‘·>± n_Ûeè~∆ #Ó+~q XÊgC≤„Hêìï
MTs¡T MT |ü]XÀ<Ûäq\˝À $ìjÓ÷–+#̊+<äT≈£î nìï dü<äTbÕj·÷\÷ Çø£ÿ&É ñ
HêïsTTµµ.

ìẙ~‘· nqï~` ªªMT≈£î #·÷|ædüTÔqï XÊg$wüj·÷\T πøe\+ |ü⁄qX̄Ãs¡D`
]$»qT e÷Á‘·ẙT. πs|ü⁄ eTq+ ãjÓ÷ùd|ò”º ̋ ≤uŸqT dü+<ä]Ù<ë›+. ás√E eT]ø=ìï
M&çjÓ÷\T #·÷kÕÔs¡T. eT<Ûë´Vü≤ï+ Ç+ø√ düsYÁô|’E MT≈£î ø±qTø£>± Ç<ë›eTqT
≈£î+≥THêïeTTµµ.

n+‘·sê´$T nHêï&ÉT` ªªyÓTT<ä{Ï kÕeT÷Væ≤ø£ n+‘·sêúq+˝À RNA
Je⁄\qT+∫ Jesê• DNA Á|ü|ü+#·+ y˚|ü⁄ e÷]+~. (2.5 _*j·THé
dü+e‘·‡sê\ ÁøÏ‘·+).
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` 444 $T.dü+. ÁøÏ‘·+ ̀  Ordovician ø±˝≤+‘êq ̀  86 XÊ‘·+ JesêX̄ó
\T q•+#êsTT. 2`3 ôd+{°MT≥s¡¢ Á>±bıº̋ …’{Ÿ ø±\˙\ •˝≤C≤\T
H̊&ÉT ø±qedüTÔHêïsTT.

` 375 $T*j·THé dü+ˆˆ ` 75 XÊ‘·+ Jesê• q•+∫+~ ` Áf…Æ̋ Àu…’≥T¢
nsTT<äT ôd+{ÏMT≥s¡T ¢ ôd’E+&˚$. ø±+Á_j·THé $k˛Œ¤≥q+
»]–+~|ü&̊. Ç~ <Óy=ìj·THé ø±˝≤+‘·+.

` 251 $T*j·THé dü+ˆˆ ` |ü]àj·THé ø±˝≤+‘·+˝À ` The Great Dying ˝À
96 XÊ‘·+ Jesê• q•+∫+~. Tabulate Corals ` nsTT<äT
ôd+{°MT≥s¡T¢+&̊$.

` Á≥j·÷dæø̆ ø±˝≤+‘êq ̀  200 $T.dü+ˆˆ ̀  80 XÊ‘·+ Jesê• q•+∫+~.
»+‘·Te⁄\≈£î <ä+‘ê\ •˝≤C≤\T \_ÛdüTÔHêïsTT. (Condont Teeth).

` 66 $T*j·THé dü+ˆˆ ` Á¬øfÒdæj·Tdt ø±˝≤+‘êq 76 XÊ‘·+ Jesê•
q•+∫+~. nyÓTTàH Ó ’{ Ÿ •˝≤C≤\T 15 ôd+{°MT≥s¡T ¢qï$
\uÛÑ́ eTe⁄‘·THêïsTT.

H̊bÕ Ÿ̋̋ Àì >∑+&Éø° <ä>∑Zs¡ <ëyÓ÷<äs¡≈£î+&é e<ä› \uÛÑ́ eTj̊T´ kÕ*Á>±eT
•\\T $wüßí<̊e⁄ìøÏ n‘·́ +‘· ÇwüºyÓTÆq$. »\+<Ûäs¡T&ç uÛ≤s¡́  ãè+<ä Ä s¡÷|ü+˝À
ñqï≥T¢ uÛÑ≈£îÔ\ $XÊ«dü+. »\+<Ûäs¡T&ÉT ˝Àø£ø£+≥≈£î&Ó’q|ü⁄&ÉT n‘·&çì ãè+<ä
bÕ‹Áe‘·´+ s¡øÏådüTÔqï<äì, ˝Àø√|üø±s¡ ì$T‘·Ô+ $wüßí<˚e⁄&ÉT ãè+<äqT ‘·q
Á|æj·TTsê*>± Á>∑Væ≤+#·>±, X̄øÏÔV”≤qT&Ó’q »\+<Ûäs¡T&çì •e⁄&ÉT dü+Vü≤]+#ê&Éì
◊‹Vü≤´+. Ç|üŒ{Ï »\+<ÛäsY »\+<Ûäs¡T&ç |ü≥ºDeTì n+{≤s¡T. ø=+<äs¡T
»\+<ÛäsYqT lsêeTTì ≈£îe÷s¡T&Ó’q \e⁄&ÉT »\+˝À ì]à+#ê&Éì— ø=+<äs¡T
»\+<ÛäsY |ü≥ºD+ ẙ<ë\˝À #Ó|üŒã&çq <̊edǘ es¡à ì]à+#ê&Éì n+{≤s¡T. á
kÕ*Á>±e÷\T ` Á¬øfÒdæj·Tdt ø±˝≤+‘êq q•+#êj·Tì (66 $T*j·THé
dü+e‘·‡sê\|ü&ÉT), n|ü&˚ Væ≤e÷\j·T |üs¡«‘ê\T @s¡Œ&É&É+, &çH√kÕs¡T¢
q•+#·&É+ >∑eTHês¡Ω+.

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªÁ¬øfÒdæj·Tdt ø±\+˝À (70 $T.dü+ˆˆ) Ç+&√
ÄÁùdº*j·THé f…ø±ºìø̆ ù|¢{Ÿ dü+e‘·‡sêìøÏ 15 ôd+{ÏMT≥s¡T¢ ø£<äT\T‘·÷ yÓ[¢+~.
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Äs¡Tẙ\ øÏ̋ ÀMT≥s¡T¢ Ç˝≤ ø£~* j·T÷πswæj·THé ù|¢≥TqT &Ûûø=qï ÁbÕ+‘·+˝À `
>∑+&Éø°q~ Ä~eTø±\|ü⁄ f…~∏dt düeTTÁ<ä+˝À uÛ≤>∑+>± $T–*+~. dæ+<ÛäT, >∑+>∑
q<äT\T, e÷qdü düs√es¡+ s¡ø£ådüú* ̋ ≤+{Ï düs¡düT‡\T ¬ø’̋ ≤dü |üs¡«‘·+ Væ≤+<äTe⁄\≈£î
|üP»˙j·÷ …̋’HêsTT. >∑+&Éø° q~ {Ïu…{Ÿ, H˚bÕ˝Ÿ\qT <ë{Ï Hêsêj·TDÏ q~>±,
Ç+&çj·÷˝À |ü#·q<é, kıqVü‰ q<äT\‘√ Á‹ẙDÏ>± e÷s¡T‘·T+~. H̊bÕ Ÿ̋̋ Àì
∫‘ê«Hé H̊wüq˝Ÿ bÕs¡Tÿ˝À >∑+&Éø° q~ <ä>∑Zs¡ eTVü≤]¸ yê©àøÏ ÄÁX̄j·T+ ñqï~.
nø£ÿ&̊ lsêeTTì |ü⁄Á‘·T\T \e≈£îX̄ó\T eTVü‰kÕ~Û« d”‘·eTà≈£î »ìà+#ês¡T. >∑CÒ+Á<ä
yÓ÷ø£å+ »]–+~ Hêsêj·TDÏ q~˝ÀH̊µµ.

ìẙ~‘· nqï~` ªªnjÓ÷<Ûä́ ≈£î H̊bÕ˝Ÿ˝Àì yê©àøÏ ÄÁX̄e÷ìøÏ <ä÷s¡+
düTe÷s¡T 350 øÏ̋ ÀMT≥s¡T¢. \ø£åàDT&ÉT d”‘ê<̊$ì n+‘·<ä÷s¡+ s¡<∏ä+˝À rdüT≈£îyÓ[¢
e~˝≤&Éqïe÷≥. |ü⁄sêD≤\qT, ôd’qT‡qT düeTq«j·T|üs¡#̊|ü&ÉT ø=ìï ø=‘·Ô ø=‘·Ô
$wüj·÷\T ãj·T≥|ü&É‘êsTT. ªH̊bÕ Ÿ̋̋ ÀH̊ njÓ÷<Ûä́  ñqï~, lsêeTT&ÉT Hb̊Õ Ÿ̋
yê&̊!µ n+≥THêï&ÉT H̊bÕ˝Ÿ Á|ü<Ûëìµµ.

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªnìï |ü⁄sêD≤˝À¢, ÁbÕø£ÿ<∏ä̋ À¢ eTVü‰ø±j·TT\
Á|ükÕÔeq ñqï~. n˝≤π> ô|<ä›ô|<ä› »+‘·Te⁄\T, sêø£ådüT\T ‘ê{Ï#Ó≥¢+‘· m‘·÷Ô,
ø=+&É̋ ≤¢ ñqïyêfīó¢ e]í+#·ã&Ü¶s¡T. Äj·÷ s¡#·sTT‘·\ }Vü‰X̄øÏÔ ÄX̄Ãs¡́ +>±,
n<äT“¤‘·+>± nì|ædüTÔ+~.

¬ø’̋ ≤dü |üs¡«‘êH˚ï ô|ø£*+#·uÀsTTq sêeDT&ç m‘·÷Ô ˝≤eP m+‘·
ñ+&ç ñ+&Ü*. Äs√E˝À¢ ø=\‘·\T n+>∑T[, u…‘ÓÔ&ÉT, C≤HÓ&ÉT, eT÷¬s&ÉT, u≤¬s&ÉT
Ç˝≤ Vü≤düÔ Á|üe÷D≤\‘√ ø=*#̊yêfīó¢. ø£*j·TT>∑+˝À 3 Vü≤kÕÔ\T, <ë«|üs¡+˝À
7, Á‘̊‘êj·TT>∑+˝À 14, ø£è‘· ̋ Ò<ë dü‘·́ j·TT>∑+˝À e÷qe⁄\ m‘·TÔ 21 Vü≤kÕÔ\ì
z n+#·Hê! dü‘·́ j·TT>∑+˝À 21 Vü≤kÕÔ̋ …‘·TÔqïyêfīó¢ Á‘̊‘êj·TT>∑+ yÓTT<ä\j̊T´dü]øÏ
14 Vü≤kÕÔ˝…‘·TÔ, <ë«|üs¡ j·TT>∑ ÁbÕs¡+uÛ≤ìøÏ @&ÉT Vü≤kÕÔ˝…‘·TÔ, ø£*j·TT>∑
ÁbÕs¡+uÛÑ+˝À eT÷&ÉT Vü≤kÕÔ˝…‘·TÔ ñ+&ç Áø£y˚T|” ø£*j·TT>±+‘êìøÏ Vü≤düÔ
Á|üe÷DT\e⁄‘êπsyÓ÷! ˇø√ÿ Vü≤düÔ+ Ç|üŒ{Ï ¬s+&ÉT n&ÉT>∑T\≈£î düe÷q+.

ª<Ó’e |ü⁄Á‘·T\T e÷qyê+>∑\qT ≈£L&ç dü+‘êqeTTqT bı+<ä>± uÛÑ÷$Tô|’
eTVü‰ø±j·TT\T »ìà+∫]. yêπs Á|üdæ<äT∆˝…’q |ü⁄sê‘·q Ms¡T\Tµ nì u… ’_˝Ÿ
Ä~ø±+&É+˝À #Ó|üŒã&ç ñqï~µµ.
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n+‘·sê´$T nHêï&ÉT` ªªu≤e⁄+~ MT ̋ …ø£ÿ! n˝≤π> ÁãVü≤à Äj·TTsê›j·T+`
311040 _*j·THé dü+e‘·‡sê\T Ç|ü&ÉT q&ÉTdüTÔqï~ ~«rj·T |üsês¡ú+ `
n+fÒ ÁãVü≤à ej·TdüT‡ 51 dü+e‘·‡s¡+ q&ÉTdüTÔ+~. yÓTT<ä{Ï 50 dü+e‘·‡sê\T
|ü<äàø£\Œ+. ‘·s¡Tyê‹ 50 dü+e‘·‡sê\T X‚«‘·esêVü≤ø£\Œ+. Á|üdüTÔ‘·+ @&Ée<Ó’q
yÓ’edü«‘· eTq«+‘·s¡+ ` 27 eTVü‰j·TT>±\T >∑&É∫, 28e eTVü‰j·TT>∑+˝À `
ø£è‘·, Á‘̊‘ê, <ë«|üs¡ j·TT>±\T >∑&ç∫ ø£*j·TT>∑+˝À (3102 B.C.) ̀  5122e
dü+e‘·‡s¡+˝À eTq+ ñHêïeTT (2020 dü+e‘·‡s¡+ Hê{ÏøÏ).

155,521,972,949,122 dü+e‘·‡sê\T ` ÁãVü≤à ej·TdüT‡.

ˇø√ÿ eTq«+‘·s¡ ø±\+ R 306,720,000 dü+e‘·‡sê\T.

Äs¡T>∑Ts¡T eTqTe⁄\ ø±\+ R 1,840,320,000 dü+e‘·‡sê\T.

dü+~Ûø±\+‘√ R 1,852,416,000 dü+e‘·‡sê\T

Á|üdüTÔ‘· eTqTe⁄` ÁXÊ<ä∆<̊e⁄&ÉT Ò̋<ë dü‘·́ Áe‘·T&ç ej·TdüT‡`
116,640,000 G 3,888,000 G 5122 R 120,533,122 dü+ˆˆ\T

á ÁXÊ<ä∆<̊e⁄&ÉT dü÷s¡T´&çøÏ dü+»„≈£î |ü⁄{Ïºqyê&ÉT. dü÷s¡T´&ÉT`dü+<Ûä́ \
ø£e\ |æ\¢\T j·TeTT&ÉT, j·T$T— dü÷s¡T´&ÉT`#Ûêj·T ≈£îe÷s¡T&ÉT X̄ì. n+<äTπø
e÷qe⁄&ÉT dü÷s¡T´&ç̋ À, kÂs¡≈£î≥T+ã+˝À uÛ≤>∑yÓTÆq uÛÑ÷$T˝À ñHêï&ÉqTø√yê*µµ.

ìẙ~‘· nqï~` ªªuÛ≤>∑e‘·+˝À πse‹ ã\sêeTT&ç ø£+fÒ bı&ÉT>∑÷
yÓ&É\÷Œ m≈£îÿe>± ñqï|ü⁄&ÉT ã\sêeTT&ÉT ‘·q Hê>∑*‘√ ‘·q m‘·TÔ≈£î dü]|ü&Ü
#Ó≈£îÿ≈£îHêï&Éì #Ó|üŒã&ç+~. Á^≈£î |ü⁄sêD≤˝À¢ f…Æ{≤qT¢, u…’_˝Ÿ˝À >=*j·÷‘Y,
C…sTT+≥T¢ Ç|üŒ{Ï e÷qe⁄\ ø£Hêï bı&ÉyÓ’q Á|üe÷DeTTHêïs¡ì #Ó|üŒã&ç+~.
ø±ì eTq≈£î •˝≤C≤\˝À kÕø£ǻ + \_Û+#·̋ Ò<äTµµ.

n+‘·sê´$T nHêï&ÉT` ªª&çH=kÕs¡¢̋ ≤+{Ï eTVü‰ø±j·TT\ qT+∫ n‘·́ +‘·
dü÷ø£åàyÓTÆq yÓ’s¡düT\ e<ä›≈£î e<ë›+µµ.

Vü‰ Ÿ̋̋ À eTs¡\ ‘Ós¡ô|’ yÓ’s¡düT\ >∑T]+∫ |òæ̋ Ÿà yÓTT<ä\sTT´+~.

` E …̋’ 2020˝À K>√fī XÊgẙ‘·Ô\T ¬s+&ÉT dü÷s¡T´fī¢ |ü]e÷D≤ìï
$T+∫q X‚«‘· eTs¡T>∑TE® qø£åÁ‘ê\˝À White dwarf stars ø±s¡“Hé ñìøÏì
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ø£qT≈£îÿHêïs¡T. $X̄«+˝À ôV’≤Á&=»Hé, V”≤*j·T+, ÄøÏ‡»Hé ‘·s¡Tyê‘· Hê\Ze kÕúq+˝À
ñ+&ç m≈£îÿe>± \uÛÑ́ eTj˚T´ eT÷\ø£+ ø±s¡“Hé. Je|ü<ës¡ú ìsêàD≤ìøÏ ø±yê*‡q
s¡kÕj·THê\T ` 1) *|æ&ÉT¢ (Lipids), 2) ø±s=“ôV’≤Á&˚{Ÿ\T  (Carbohydrates-
Sugars, Cellulose), 3) Ábı{ÏqT¢ (Amino Acids) 4) q÷´øÏj·Tø̆ @dæ&ÉT¢ (DNA,
RNA)— Je |ü<ësêúìøÏ ñ+&˚ eTTK´\ø£åD+. |ü⁄qs¡T‘·Œ‹Ô - Self Replication.

1952˝À $T\¢sỲ j·TTπs (Miller-Urey)\T ÇHêsêZìø̆ |ü<ësêú\ qT+∫
Je⁄\˝Àì s¡kÕj·Tq X̄ø£̋ ≤\qT ‘·j·÷s¡T#̊j·Te#·Ãì ìs¡÷|æ+#ês¡T.

bÕHéôdŒ]àj·÷ dæ<ë∆+‘·+ (Panspermia) Je|ü<ës¡ú|ü⁄ nDTe⁄\T `
ñ\ÿ\ <ë«sê, Á>∑Vü≤X̄ø£̋ ≤\ <ë«sê $X̄«<Ûä÷[ qT+∫ uÛÑ÷$Tô|’øÏ e#êÃj·Tì
n$ Áø£ẙT|” |ü]D≤eT+ #Ó+~ Je⁄\T>± e÷sêj·Tì #ÓãT‘·T+~.

_>¥u≤´+>¥ ‘·s¡Tyê‘· n‹y˚>∑+>± nDTX¯ø£˝≤\T nDTe⁄\T>±,
eT÷\ø±\T>±, Á>∑Vü‰\T>±, qø£åÁ‘ê\T>±, ¬>˝≤ø°‡\T>± s¡÷bı+<ëjÓ÷ n˝≤π>
JyêDTX̄ø£̋ ≤\T ø£*dæ JyêDTe⁄ …̋’ Je Á|ü|ü+#·+ @s¡Œ&ç+~. dü÷ø£åà $X̄«+
dü÷ú\ $X¯«+ ìsêàD+˝À b˛*ø£\T eTq≈£î ø±qekÕÔsTT. n˝≤π> düèwæº
|ü]D≤eTÁø£eT+ eTq≈£î |æ+&É|ü⁄ ô|s¡T>∑T<ä\˝À ø£ì|ædüTÔ+~. Hê\T>∑Tqïs¡ _*j·Tq¢
ø±\πsK |ü]D≤e÷\qT >∑Ts¡TÔ+#·T≈£îqï »qT´e⁄\T J$ ìsêàD+˝À ‘·eT bÕÁ‘·qT
b˛wækÕÔj·Tì nì|ædüTÔ+~.

Je ìsêàD≤ìøÏ ø±yê*‡q Ç≥Tø£\T (Building Blocks)

1) ø±s=“ôV’≤Á&˚≥T¢ ` ø±s¡“Hé (C), ôV’≤Á&√»Hé (H), ÄøÏ‡»Hé (O)

2) Ábı{ÏqT¢ ` HÓ’Á{À»Hé (N), ôV’≤Á&√»Hé (H), ÄøÏ‡»Hé (O), ø±s¡“Hé (C)

3) *|æ&ÉT¢ ` C, H, N, O + Phosphorus (P), dü\Œ¤sY (S)

4) q÷´øÏ¢sTTø̆ @dæ&ÉT¢ ` RNA, DNA

RNA = Ribonucleic Acid; DNA = Deoxyribonucleic Acid

RNA = ¬s’uÀCŸ wüß>∑sY G q÷´øÏ¢j·Tø̆ @dæ&é (Bì˝À 2 |üP´]qT¢̀
m&çìHé, >±«ìHé G 2 |æs¡$T&çqT¢ R ôd’{§dædt, j·TTπsdæ̋ Ÿ ñ+{≤sTT).

1968˝À Carl Woese - RNA World qT Á|ü‹bÕ~+#ê&ÉT. RNA
|ü]XÀ<Ûäq\˝À ôdyÓs= ˇø=yê (1959), ôVA© Vü≤s¡>=_+<é U§sêHê `
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ì¬sHéãsYZ\T (1968), u≤*ºyÓ÷sY`¬sHê{Ÿ`Vü≤=yêsY¶ (1976), <∏ëeTdt`dæ&çï
Ä Ÿ̋ºe÷Hé (1989), cÕsYŒ`sêãsYº (1993)— Ä+Á&ÉT`yÓT˝§¢ (2006), s√»ø̆
ø=+ãsYZ (2006), yÓ+øÏ sêeTø£èwüíHé̀ d”º{Ÿ®̀ m&ÜjÓTTHê<∏é (2009)\≈£î H√ãT˝Ÿ
ãVüQeT‘·T\T \_Û+#êsTT.

DNA = ¬s’uÀCŸ wüß>∑sY G m&çìHé̀ >±«ìHé, ôd’{§dæHé̀ <∏Ó’$THé.
1869˝À Áô|ò&É]ø˘ $TX¯ÃsY DNA qT $&ÉBdæHê&ÉT. 1963˝À

yê≥‡Hé̀ ÁøÏø̆\T ôV≤*ø£̋ Ÿ ìsêàD≤ìï Á|ü‹bÕ~+#ês¡T. VüA´eTHé JH√yéT˝À 3
_*j·Tq¢ uÒdt »+≥\T, Ç$ 46 Áø√yÓ÷CÀeTT\˝À ñHêïsTT. düe÷#êsêìï
ìøÏå|üÔ+ #̊düT≈£îqï X̄ø£̋ ≤\ es¡TdüqT »qT´e⁄ (JHé)\+{≤s¡T.

RNA World nqï |ü<ëìï düèwæº+∫+~ H√ãT Ÿ̋ ãVüQeT‹ Á>∑V”≤‘·
yê\ºsY –\“sYº (1986).

qe+ãsY 2019 ñ\ÿ\˝À, Á>∑Vü≤X̄ø£̋ ≤\˝À ¬s’uÀCŸ ˝≤+{Ï wüß>∑sY
nDTe⁄\qT ø£qT>=Hêïs¡T.

DNA ̋ À ñ+&̊ dæús¡‘·«+, |ü]dæú‘·T*ï ‘·≥Tº≈£îH̊ X̄øÏÔ Áø£ẙT|” RNA\qT
Á‘√dæsê»ì Á|üdüTÔ‘·|ü⁄ DNA World ≈£î ø±s¡DyÓTÆ ñ+≥T+<äì XÊgE„\ uÛ≤eq.
¬s’uÀCÀeTT\T, yÓTÆ{ÀU≤+Á&çj·÷\‘√ Ábı{Ïq¢qT, ATP ‘·j·÷Øì DNA
dü+<̊XÊ\T>± RNA rdüT≈£îedüTÔ+~ (Messenger RNA).

yÓTÆ{§U≤+Á&çj·÷\T, ¬s’u§CÀeTT\T ˇø£|ü&ÉT dü«‘·+Á‘·Je⁄\T. n$
Ç|ü&ÉT Jeø£D+˝À n+‘·sê“¤>± …̋’HêsTT. yÓTÆ{ÀU≤+Á&çj·÷≈£î dü«+‘· »qT´
|ü<ës¡ú+ ñqï~. n~ ‘·*¢ n+&É+ qT+#̊ |æ\¢\≈£î edüTÔ+~ ø£qTø£ Mitochondrial
DNA qT ‘·*¢ì ìsê∆]+#·&ÜìøÏ, yÓTÆ{ÀU≤+Á&çj·T˝Ÿ áyéqT ø£qT>=q&ÜìøÏ
yê&ÉT‘·THêïs¡T.

Jeø£D+˝À 1000`2000 yÓTÆ{ÀU≤+Á&çj·÷\T+{≤sTT. n+&É+˝À
(Ovum) 2,00,000 yÓTÆ{ÀU≤+Á&çj·÷\T, X̄óÁø£ø£D+ (Spermatozoa)˝À nsTT<äT
yÓTÆ{ÀU≤+Á&çj·÷\T+{≤sTT. Ä nsTT<ä÷ n+&Üìï #π̊s˝À|ü⁄H˚ q•kÕÔsTT ø£qTø£
yÓTÆ{ÀU≤+Á&çj·÷˝À ‘·*¢ẙ|ü⁄ qT+∫ e∫Ãq »qT´|ü<ës¡úẙT ñ+≥T+~. e÷qe⁄&ç
yÓTÆ{ÀU≤+Á&çj·T Ÿ̋ DNA˝À 16569 uÒdt »+≥\T, 13 Ábı{°q¢qT &çø√&é #̊kÕÔsTT.
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e÷qe Jeø£D+˝À ø£̇ dü+ |ü~ $T*j·Tq¢ ¬s’uÀCÀeTT\T+{≤sTT.
Ç$ Ábı{°q¢qT ‘·j·÷s¡T#̊ùd ø£sêà>±sê\T (Macro molecular machines).
ˇø√ÿ ¬s’uÀCÀeTT ôd’E 20 HêH=MT≥s¡T¢.

ˇø£|üŒ{Ï RNA yÓ’s¡düT Ç|üŒ{Ï ¬s’uÀCÀeTT ø±e#·TÃ. ¬s’uÀCÀeTT
¬s’uÀCÀeT Ÿ̋ RNA ‘√ ‘·j·÷s¡T #̊j·Tã&ç+~. n$ø±ø£ nH̊ø£ Ábı{°qT¢+{≤sTT.
Ç$ ¬s+&ÉT j·T÷ì≥T¢>± ñ+&ç mRNAqT bÕ*ô|Áô|ºÌ&é #ÛÓsTTHé>± e÷s¡TkÕÔsTT.
1974˝À ¬s’uÀCÀeTTqT m\Áø±ºHé yÓTÆÁø=k˛ÿ|ü⁄‘√ >∑T]Ô+∫q+<äT≈£î ø±&Ó¢̀ <äTyÓ̀
|ü̋ ≤&Ó\≈£î, ¬s’uÀCÀyéT ìsêàD+, |üì ø£qT>=qï+<äT≈£î yÓ+ø£Á{≤eTHé sêeTø£èwüíHé̀
d”º{Ÿ®̀ m&Ü jÓTTHê‘Y\≈£î 2009˝À H√ãT Ÿ̋ ãVüQeT‘·T\T \_Û+#êsTT.

yÓTôd+»sY RNA ôd’E ̀  300 HêH= MT≥s¡¢ bı&Ée⁄, 2 HêH√MT≥s¡T¢
yê´düeTTqï~. 100 q÷øÏ¢jÓ÷f…Æ&É¢qT ø£*– ñ+{≤sTT. ¬s’uÀCÀeTT ôd’ER 20
HêH=MT≥s¡T¢.

yÓ’s¡dt ø£D|ü⁄ ôd’E ` 0.03 - 0.8 m (3`80 HêH√MT≥s¡T¢)
u≤ø°º]j·÷ ` 0.5 - 5 m (50`500 HêH√MT≥s¡T¢)
ôdŒs¡à{ÀCÀyê (human) ` 2.3 - 3.5 m (230`350 HêH√MT≥s¡T¢)
mÁs¡ø£D≤\T (RBC) ` 7.5 m (750 HêH√MT≥s¡T¢)
H√{Ï̋ À|ü\ ø£D≤\T ` 60 m (6000 HêH√MT≥s¡T¢)
n+&ÉeTT (Ovum) ` 120 - 150 m

n$Tu≤ (Amoeba) ` 300 m

ñ|ü düŒ¤{Ïø£+ (Grain) ` 300 m

ñ*¢bıs¡ ø£D+ ` 400 m

q÷´sêHé ` ˇø£ MT≥s¡T bı&Ée⁄
ø£s√Hê`ø√$<é yÓ’s¡düT ` 120 HêH√MT≥s¡T¢ (0.12 m)

XÊ«düø√X̄ ø£D≤\T ` Type 1 Pneumocytes - 200 m

Ç|ü&ÉT »s¡T>∑T‘·Tqï <ë&ç 0.12 m ôd’Eqï yÓ’s¡düT\T 200 m ôd’Eqï
XÊ«düø√X̄ ø£D≤\ô|’. XÊ«düø√X̄ ø£D≤˝À¢ì ¬s’uÀCÀeTT\H̊ yÓTwæq¢‘√ ‘·eTø£edüs¡yÓTÆq
Ábı{Ïq¢qT ‘·j·÷s¡T#̊düT≈£îì ‘·eT C≤‹ì ô|+bı+~+#·T≈£îH̊ \ø£ǻ +‘√ ø=$<é̀ 19
X̄s¡ẙ>∑+>± eTT+<äT≈£î kÕ>∑T‘·Tqï~.

✤✤✤✤✤
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Cosmic Calendar

Rna - Dna
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Himalaya Formation

Confluence of Indus River
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Vishnu

Ammoniteplit Lakshmi Narasimha Shaligram
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8. nDTe⁄\÷`Jeø£D≤\÷
j·T˝…¢kÕ‡]Hé nHêï&ÉT` ªªÇ|ü&ÉTqï ø√$<é`19 yÓ’s¡düT >∑T]+∫

‘Ó\yê\+fÒ eTq+ RNA Á|ü|ü+#·+˝Àì n‹∫qï yÓ’s¡düT >∑T]+∫ ‘Ó\TdüTø√yê*.
á ø√$<é yÓ’s¡düT 85 HêH√MT≥s¡¢ ã+‹˝≤, ô|’q 20 HêH√MT≥s¡¢ ãT&çô|\T
74 ñ+&ç RNA yÓ’s¡düT\˝À ø±düÔ ô|<ä›~.

ìy˚~‘· nqï~ ªªn‹∫qï yÓ’s¡düT 17 HêH√MT≥s¡T¢qï` 1759
q÷øÏ¢jÓ÷f…Æ&ÉT¢qï Porcine Circovirus. áeT<Ûä́  12 HêH√MT≥s¡¢ yÓ’s¡düTqT
≈£L&Ü ø£qT>=Hêïs¡T. bÕs=« yÓ’s¡düT\T 18`25 HêH√MT≥s¡¢ ôd’E˝À ñ+{≤sTT.
nìï{Ïø£Hêï ô|<ä› yÓ’s¡düT\T` $T$T yÓ’s¡düT 750 HêH√MT≥s¡T¢— 1.2 $T*j·THé
uÒdt »+≥\‘√ 979 Ábı{°q¢qT ‘·j·÷s¡T #̊j·T>∑\T>∑T‘·T+~. yÓT>± yÓ’s¡düT
680 nm ñHêï 1120 Ábı{°q¢qT ‘·j·÷s¡T #̊düT≈£î+≥T+~µµ.

n+‘·sê´$T nHêï&ÉT` ªªJe|ü⁄ n+#·Te<ä› ñqï á yÓ’s¡düT\T
(Pick Pockets) »qT´e⁄\qT <=+–*kÕÔj·Tì ø=+<ä] n_ÛÁbÕj·T+. Jeø£D≤\
eT<Ûä́  ñqï ø£DC≤\|ü⁄ bıs¡ X¯ø£̋ ≤\qT ø±|æ‡&é>± @s¡Œs¡T#·T≈£îì ìØ®e+>±
ñqï $]j·÷qT¢, düJe yÓ’s¡düT\e⁄‘êj·Tì XÊgE„\ n_ÛÁbÕj·T+µµ.

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªnDTe⁄, Jeø£D≤\ eT<Ûä́  ñqï dü+ã+<Ûë\T
eTq≈£î ‘Ó*dæqẙ!µµ.

Vü‰˝À¢ ‘Ós¡ô|’ ÁbıC…ø£åHé ÁbÕs¡+uÛÑeTsTT´+~.

nDTe⁄ ìsêàD+`
ø±«sYÿ\T` 6 (up, down, strange, charm, bottom, up)

…̋bÕºqT¢ ` 6 (m\Áø±ºHé, m\Áø±ºHé q÷´Á{ÏH=, eTT´yêHé, eTT´yêHé
q÷´Á{ÏH=, ‘êe⁄, ‘êe⁄ q÷´Á{ÏH=)

>±CŸ u§kÕqT¢ ̀  12 (ˇø£ m\Áø=º e÷¬>ï{Ï»eTTqï bòı{≤qT¢, mì$T~
>∑TyêqT¢, 3 w-z u§kÕqT¢)

Væ≤>¥‡ u§kÕHé ` 1
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Matter = ø±«s¡Tÿ\T, ̋ …bÕºqT¢ R Á<äyê´ìøÏ dü+ã+~Û+∫q ô|ò]àj·÷qT¢

Forces = m\Áø=ºe÷¬>ï{Ï»|ü⁄ bòı{≤Hé, ã\V”≤q|ü⁄ X̄øÏÔ>∑\ w,z u§kÕqT¢
3, ã\yÓTÆq X̄øÏÔ>∑\ >∑TyêqT¢ 12, Væ≤>¥‡ u§kÕHé 1.
(Boson = Satyendra Nath Bose + Einstein Particles)

1897 ` C….C…. <∏ë+|ü‡Hé ` m\Áø±ºHé

1919 ` m¬sïdtº s¡÷<∏äsY|òüsY¶ ` Ábı{≤Hé

1932 ` CÒyéT‡ #Ûê&é$ø̆ ` q÷´Á{≤qT ø£qT>=Hêïs¡T.

nDTe⁄˝À q÷øÏ¢j·Tdt, m\Áø±ºqT+{≤sTT.

ˇø√ÿ nDT |ü]e÷D+ ` e+<ä |æø=MT≥s¡T¢
(Picometer=One trillionth of meter)

q÷øÏ¢j·Tdt̋ À 99.94% Á<äe´sê• ñ+≥T+~.

m\Áø±ºHé Á<äe´sê• (Mass) = 1/1836 of Proton

Ábı{≤Hé Á<äe´sê• R 1.67 x 10-27 Kg

m\Áø±ºHé Á<äe´sê• R 9.11 x 10-31 Kg

m\Áø±ºHé Äj·TTsê›j·T+ R 6.6 x 1028 dü+e‘·‡sê\T

Ábı{≤Hé Äj·TTsê›j·T+ R 2.1 x 1029  dü+e‘·‡sê\T

Ábı{≤Hé yê´kÕs¡ú+ R 0.8414 ô|òyÓTTº MT≥s¡T¢ (10`15 MT≥s¡T)

m\Áø±ºHé≈£î @+{Ï bÕ]ºø£̋ Ÿ R bÕõÁ{≤Hé

Ábı{≤Hé≈£î @+{Ï bÕ]ºø£̋ Ÿ R @+{Ï Ábı{≤Hé

Ábı{≤Hé̋ À ¬s+&ÉT up ø±«sYÿ\T, ˇø£ down ø±«sYÿ ñ+{≤sTT.

Ábı{≤Hé≈£î, m\Áø±ºHé≈£î ½ dæŒHé ñ+{≤sTT.

Ábı{≤qT, m\Áø±ºqT\T π̌ø dü+K´ ñ+&ç q÷´Á{≤Hé\T m≈£îÿe ñ+fÒ
yê{Ïì ◊k˛{À|ü⁄ (Isotopes) \+{≤s¡Tq.
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f…\÷¢]j·T+ (Te) 52 ˝≤+{Ï eT÷\ø±\˝À Ä˝≤Œ¤ (V”≤*j·T+)
nDTX̄ø£̋ ≤\T+{≤sTT. yê{Ïì Ä˝≤Œ¤ bÕ]ºø£̋ Ÿ‡ n+{≤s¡T. n$ $&çb˛‘̊ Ä˝≤Œ¤
&çπø (Alpha decay) n+{≤s¡T. M{Ïì ùdŒdt Áb˛ãT\˝À, Vü‰sYº ù|dtẙTø£s¡¢̋ À
yê&É‘ês¡T. q÷øÏ¢j·Tdt̋ À m≈£îÿe q÷´Á{≤qT\Tqï|ü⁄&ÉT q÷´Á{≤qT\T`Ábı{≤qT,
m\Áø±ºHé, @+{Ï q÷´Á{ÏH=\T>± $&çb˛‘êsTT. á m\Áø±ºHéqT ;{≤ bÕ]ºø£ Ÿ̋
n+{≤s¡T— q÷øÏ¢j·Tdt˝À m≈£îÿe Ábı{≤qT¢qï|ü⁄&ÉT Ábı{≤qT`q÷´Á{≤qT,
bÕõÁ{≤qT, q÷´Á{ÏH√>± $&çb˛‘·T+~. á ¬s+&ç+{Ïì ;{≤ &çπø (Beta decay)
n+{≤s¡T.

‘=* nDTe⁄ ôV’≤Á&√»Hé. ˇø£ m\Áø±ºHé, ˇø£ Ábı{≤qT nDT ãs¡Te⁄
(1.008). $X̄«+˝Àì ¬ø$Tø£̋ Ÿ‡˝À 75% (Barryonic mass). ˇø£ Á>±eTT
ôV’≤Á&√»qT˝À 6I1023 nDTe⁄\T+{≤sTT. Ç~ Avogardo number.

ôV’≤Á&√»Hé`ñ<ä»ì`n+fÒ Water former ` ñ<äø£eTT (˙{Ïì)
‘·j·÷s¡T #̊j·TTq~.

ôV’≤Á&√»Hé nj·÷Hé (Hydrogen Ion) øÏs¡D»q´ dü+jÓ÷>∑ÁøÏj·T˝À
ATP Synthase ≈£î düVü‰j·T|ü&ç ATP ì ‘·j·÷s¡T #̊sTTdüTÔ+~. ôV’≤Á&√»Hé
nj·÷Hé ø±Héôd+ÁfÒwüHéqT pH >± ø=\TkÕÔeTT.

ôV’≤Á&√»Hé nDTe⁄\T ¬s+&ÉT ø£*dæq|ü⁄&ÉT V”≤*j·T+ (He) @s¡Œ&ÉTÔ+~.
$X̄«+˝Àì ¬ø$Tø£̋ Ÿ‡˝À <ë<ë|ü⁄ (Elemental mass) 24 XÊ‘·+ V”≤*j·T+.
V”≤*j·Tdt n+fÒ dü÷s¡T´&ÉT. (V”≤*j·T+ dü÷s¡T´&ÉT, p|æ≥sỲ >∑Ts¡T Á>∑Vü≤+˝À
m≈£îÿe>± ñ+≥T+~). V”≤*j·T+˝À ‘=$Tà~ ◊kı{À|ü⁄\THêïsTT. V”≤*j·T+qT
u…\÷q¢̋ À, Áø£jÓ÷C…ìø̆ $<ÛëHê\˝À, yÓ*¶+>¥ ˝≤+{Ï |üqT\˝À yê&É‘ês¡T.

‘·s¡Tyê‹ eT÷\ø£+ *~∏j·T+ ̀  3 m\Áø±ºqT¢, 3 Ábı{≤qT¢qï~. *~∏j·T+
Li (Lithium=Stone) n+fÒ •\. n‹ ‘̊*¬ø’q ˝ÀVü≤+. ø£‹Ô‘√ ø√j·Te#·TÃ.
˙{Ï̋ À ø£s¡T>∑T‘·T+~.

‘·s¡Tyê‘· u…]*j·T+ (Be), u§sêHé (Bo), Äs¡e~` C (Carbon-
Coal). u§>∑TZ, Á>±ô|ò’{Ÿ, eÁC≤\T ø±s¡“Hé ì+&ç ñqïẙ. Äs¡T m\Áø±ºqT¢, Äs¡T
Ábı{≤qT¢, Äs¡T q÷´Á{≤qT¢qï|ü⁄&ÉT 12C >±, @&ÉT q÷´Á{≤qT¢+fÒ 13C >±,
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mì$T~ q÷´Á{≤qT¢+fÒ 14C >± |æ\TkÕÔeTT. 14C ` πs&çjÓ÷q÷´øÏ¢jÓ÷f…Æ&ÉT.
Vü‰|òt ̋ …’|òt̀  5730 dü+e‘·‡sê\T. Bìì ø=*∫ |ü<ësêú\ ø±\ìs¡íj·T+ (Radio
Carbon Dating) #̊kÕÔs¡T. $X̄« |ü<ës¡ú+˝À Hê\T>∑e kÕúq+ ø±s¡“Hé~. ø±s¡“Hé
nDTyê´dü+ 0.2 HêH=MT≥s¡T¢.

ø±s¡“Hé ‘·s¡Tyê‘· HÓ’Á{À»Hé (N). (BìøÏ Ç+ø√ ù|s¡T azote = No
life). 7 m\Áø±ºqT¢, 7 Ábı{≤qT¢qï yêj·TTe⁄. Ç~ Ò̋ì<̊ …̋’|òt̋ À ô|s¡T>∑T<ä\
Ò̋<äT. m$TH√ @dæ&É¢̋ À ñ+≥T+~. uÛÑ÷$T yê‘êes¡D+˝À 78 XÊ‘·+ HÓ’Á{À»Hé.

HÓ’Á{§»Hé ‘·s¡Tyê‘· ÄøÏ‡»Hé (O). $X̄«+˝À Bì~ eT÷&Ée kÕúq+.
(ôV’≤Á&√»Hé, V”≤*j·T+\ ‘·s¡Tyê‘·). uÛÑ÷$T yê‘êes¡D+˝À 20.95 XÊ‘·+
ñ+≥T+~. uÛÑ÷$T bıs¡ô|’ Ä¬ø’‡&é\T>± j·÷uÛ…’XÊ‘·+ ÄÁø£$T+∫ ñqï~.

ôV’≤Á&=»Hé, V”≤*j·T+, ÄøÏ‡»Hé, ø±s¡“Hé, ìj·÷Hé, ◊s¡Hé, HÓ’Á{§»Hé,
dæ*ø±Hé, yÓT–ïwæj·T+, dü\Œ¤sY ` Ç$ $X̄«+˝À ñ+&̊ eTTK´ eT÷\ø±\T.

ôV’≤Á&√»Hé, ÄøÏ‡»Hé ø£\sTTø£\‘√ @s¡Œ&çq Jyê<Ûës¡+ ˙s¡T (H2O).
uÛÑ÷$Tì 71 XÊ‘·+ ø£|æŒ, düeTTÁ<ë\T, q<äT\T, »˝≤X̄j·÷\T>± ñqï~. ˙{ÏøÏ
Á‹$<Ûä dæú‘·T\T (yêj·TT, Á<äe, |òüTq). yê≥sY`yê&ÉsY`y=&ÉsY`ñ<äø £+
düe÷Hês¡úø±\T. <̊HÓ’ïHê ø±\>∑‹˝À ø£]–+#·>∑\ Ç+»˙s¡T yê≥sY. uÛÑ÷$Tô|’
1.386I109 ≈£L´_ø̆ øÏ̋ ÀMT≥s¡¢ ˙s¡Tqï~. ø±\Twǘ + e\q ˙s¡T ø£\Twæ‘·+
ø±>± πs|ü{Ï j·TT<ë∆\˙ï ˙{Ïø=s¡πø nqï~ |ü]o\≈£î\ n_ÛÁbÕj·T+.

Ç|ü&ÉT ôV’≤Á&√»Hé (1) qT+∫ ̌ >∑HÓkÕ‡Hé (Oganesson)`118 es¡≈£î
ñqï eT÷\ø±\qT yÓT+&Ó©yé |æ]j·÷&çø̆ fÒãT Ÿ̋̋ À˝≤ |ü⁄qs¡«´ed”úø£]+#ês¡T.
ôV’≤Á&√»Hé qT+∫ |òü⁄¢{Àìj·T+ (94) ` düVü≤» eT÷\ø±\T. 95 qT+∫ 118
es¡≈£î ø£èÁ‹eT+>± @s¡Œ&çq$.

Je|ü<ës¡ú uÛÑeHêìøÏ ø±yê*‡q eT÷\ø£ Ç≥Tø£\T` ø±s¡“Hé, HÓ’Á{À»Hé,
ÄøÏ‡»Hé, ôV’≤Á&√»Hé, bòÕdüŒ¤s¡dt, dü\Œ¤sY.

yÓTs¡T|ü⁄ r¬>\˝Àì $<äT´‘Y e\¢, uÛÑ÷$Tô|’ Ä~eTs¡dü+˝À nDTe⁄\T
ø£*dæ Je+ @s¡Œ&ç ñ+&Ée#·TÃ. ̋ Ò<ë düeTTÁ<ä+ n&ÉT>∑Tq ẙ&ç̇ {Ï Á|üyêVü‰\˝ÀH√,
$X̄«<Ûä÷[ qT+#√ Je|ü<ës¡ú+ H̊\ô|’ @s¡Œ&ç ñ+≥T+<äì n_ÛÁbÕj·T+.
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nDTe⁄\T ø£*dæ q÷´øÏ¢jÓ÷f…Æ&ÉT¢>± n$ uÒdt »+≥\T>± @s¡Œ&É&É+
Je|ü<ës¡ú|ü⁄ ìsêàD+˝À ‘=* n&ÉT>∑T.

nDTe⁄\T ˙{Ï̋ À ‘=\T‘· ˙{ÏãT&É>∑̋ À¢ ñ+&ç Áø£ẙT|” Ä ˙{Ï ãT&É>∑
ˇø£ bıs¡>± e÷]+<ë? Ä bıs¡ Áø£ẙT|” *|æ&É¢‘√, ø±|æ‡&É¢‘√ dü«‘·+Á‘· JeHêìøÏ,
s¡ø£åD≈£î ÄkÕÿs¡$T∫Ã+<ë!

bıs¡ ̋ À|ü\, ãj·T≥ ñqï Ä~eTs¡dü+, <ëì˝À q÷´øÏ¢jÓ÷f…Æ&ÉT¢, dæús¡
|ü]e÷DeTTqï nDTe⁄ ø£DyÓTÆ, |ü]$T‹ <ë≥>±H˚ HÓ’Á{À»qT, ÄøÏ‡»qT
ôV’≤Á&√»qT\‘√ ø£*dæ q÷´øÏ¢jÓ÷f…Æ&é\qT @s¡Œs¡#·T≈£îì ¬s+&ÉT>± N*b˛sTT+~.
ˇø£ ø£D+ ¬s+&ç+‘·\T ø±>±H̊ ¬s+&ÉT>± N*b˛e&Üìï yÓTÆ{§dædt ̀  ~«<Ûë$∫Ã¤‹Ô
nqã&ÉT‘·Tqï~.

nDTe⁄\T eT÷\ø± …̋’, eT÷\ø±\T Á>∑Vü‰\T, qø£åÁ‘ê …̋’, ¬>˝≤ø°‡ …̋’ n$
&ÜsYÿe÷≥sY‘√ nqTdü+~Û+#·ã&ç ìØí‘· ø±\+ ‘·s¡Tyê‘· u≤¢ø̆Vü≤√ Ÿ̋ ̀  ø£èwüí_˝≤˝À¢
n+‘·sêúqyÓTÆq≥T¢, $XÊ«ìø° z ø±\|ü]$T‹ ñqï<äì XÊgE„\ n_ÛÁbÕj·T+.

1) Big Freeze (Heat Death) ` >∑&É¶ø£≥º&É+

2) Big Rip - N*b˛e&É+

3) Big Crunch - H=≈£îÿ≈£îb˛e&É+

4) Big Bounce - ¬>+‘·&É+

5) Big Slurp (False Vacuum) - $T+>∑ã&É&É+

$X¯«+ Ç˝≤ ø£èwüí_˝≤\ @+{Ïe÷≥sY˝ÀøÏ n<äèX¯´eTe⁄‘·T+<˚yÓ÷.
m|ü&ÉH̊~ Ç+ø± }Vü‰>±qẙT!

ø£D≤\HÓ’Hê, nDTe⁄\HÓ’Hê ø£*ù|$, $&ÉBùd$ Hê\T>∑T X̄≈£îÔ\T`

1) >∑Ts¡T‘ê«ø£s¡̧D X¯øÏÔ (Gravitational Force)
2) m\Áø=º e÷¬>ï{Ïø˘ X¯øÏÔ (Electromagnetic Force)
3) ã\V”≤qyÓTÆq πø+Á<äø£ X̄≈£îÔ\T (Weak Nuclear Forces)
4) ã\yÓTÆq πø+Á<äø£ X¯≈£îÔ\T (Strong Nuclear Forces)
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nDT ã+<Ûë\T (Bonds)

1) nj·÷ìø̆ (Ionic)
2) ø=yê\+{Ÿ (Covalent)
3) Single, Multiple Bonds
4) Dipolar Bond

Ç$ø±ø£ Vü‰˝À»Hé, ôV’≤Á&√»Hé, ô|’, dæ>±à ̋ ≤+{Ï $$<Ûä s¡ø±\ ã+<Ûë\T
nDTe⁄\qT ø£*|æ ñ+#·T‘êsTT.

nDTX¯ø£˝≤\T (Sub atomic particles) nDTe⁄\T>±, 95`118
eT÷\ø±\T>± e÷s¡&ÉeTH̊~ ˇø£ nq+‘· Á|üÁøÏj·T>± ñqïfÒ¢,

nDT<Ûä÷[ Á>∑Vü‰\T>±, qø£åÁ‘ê\T>±, ¬>˝≤ø°‡\T>±, ø£èwüí_˝≤˝≤¢
nq+‘·+>± $düÔ]düTÔqïfÒ¢,

ø£D X¯ø£̋ ≤\T ø£D≤\T>±, ø£D≤\T @ø£ø£D ø±\˙\T>±, ãVüQø£D
Je⁄\T>± #·s¡àeTH̊ bıs¡̋ À|ü\ kÕeT÷Væ≤ø£ Jeq+ kÕ–düTÔHêïj·÷?

e÷qe⁄&ç˝À q\uÛ…’ Á{Ï*j·THé ø£D≤\THêïsTT. M{Ï˝À e+<ä˝≤~
s¡ø±\THêï, yÓTÆK´yÓTÆq$

1)  Stem Cells - eT÷\ø£D≤\T. M{Ïì Ç‘·s¡ ø£D≤\T>± eè~∆ #Ó+~+#·e#·TÃqT.
2)  Bone Cells - ndæú ø£DC≤\+.
3)  Blood Cells - RBC, WBC, ù|¢{Ÿ̋ …≥T¢
4)  Muscle Cells - ø£+&Ésê\ ø£DC≤\+
5)  Fat Cells ` ø=e⁄« ø£DC≤\+
6)  Skin Cells - #·s¡à ø£DC≤\+
7)  Nerve Cells - Hê&û ø£DC≤\+
8)  Endothelial Cells ` s¡ø£ÔHêfi≤\ ø£DC≤\+
9)  Sex Cells - Ç+Á~j·T ø£DC≤\+
10)  Pancreatic Cells - bÕ+ÁøÏj·÷{Ïø̆ ø£DC≤\+
11)  Cancer Cells - ø±´q‡sY ø£DC≤\+
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ôdŒs¡à{ÀCÀyê, zeyéT (n+&É+) ø£*dæ C…’>√{Ÿ>± @ø£ø£D J$>± J$‘·+
ÁbÕs¡+_Û+∫ Hê\T>∑T _*j·Tq¢ |ü]D≤eT Áø£e÷ìï qee÷kÕ˝À¢ |üP]Ô#̊dæ ˇø£
•X̄óe⁄>± ‘·*¢>∑s¡“¤+ qT+∫ ãj·T≥≈£î sêe&É+ ∫Á‘ê‹∫Á‘·+ ø£<ë!

kÕ<Ûës¡D+>± yÓ’<äT´\T Áô|¬>ï˙‡ì Last Menstrual Period (LMP)
qT+∫ …̋ø£ÿ>∑&É‘ês¡T. LMP qT+∫ 14 s√E\≈£î Ovum`n+&É+ yÓ\Te&ç
>∑sê“¤X¯j·T|ü⁄`|òü̋ §¢|æj·THé ≥÷´ãT\˝À Á|üj·÷DÏ+∫ ôdŒs¡à{ÀCÀyê‘√ ø£*dæ
C…’>√{Ÿ>± s¡÷bı+<äT‘·T+~. eT÷&Ée yês¡+˝À C…’>√{Ÿ`nH˚ø£ ø£D≤\Tqï
u≤¢kıºdædüTº>± e÷s¡T‘·T+~.

Hê\Ze yês¡+˝À >∑s¡“¤dü+∫ >√&É\≈£î ‘·\ÁøÏ+<äT\ #Ó≥Tº̋ ≤ ô|’q bÕ¢ôd+{Ÿ,
~>∑Teq m+Á_jÓ÷ (Embryo) >±, ‘·s¡Tyê‘· @$Tïj·÷{Ïø̆ dü+∫ (Amniotic
Sac) @s¡Œ&ÉT‘·T+~ C…’>√{Ÿ>± e÷]q 10`12 s√E\≈£î.

nsTT<äT qT+∫ |ü~ yêsê\ es¡≈£î m+Á_jÓ÷>±, |ü<äø=+&Ée yês¡+
qT+∫ |æ+&É+ (Fetus)>± |æ\Teã&ÉTÔ+~. yÓTT<ä≥ @s¡Œ&̊ nej·Te+ >∑T+&Ó ̀
Äs¡e yês¡+˝À. yÓT<ä&ÉT, ôd’Œq˝Ÿø±sY¶ ìsêàD+ yÓTT<ä\e⁄‘·T+~. |üHÓï+&ÉT
yêsê\ø£̋ ≤¢ nìï nej·Tyê\T @s¡Œ&É‘êsTT. n+fÒ 70`80 s√E˝À¢ @ø£ø£D
J$ qT+∫ e÷qe⁄&ç |æ+&É<äX̄ es¡≈£î Hê\T>∑T _*j·THé dü+e‘·‡sê\ |ü]D≤eT
Áø£eT+ »]–, $T>∑‘ê Äs¡THÓ\\÷ (180 s√E\T) nej·Tyê\ ø£DC≤\+
ô|]– uÛÑ÷$Tô|’ ìedæ+#̊+<äT≈£î ø±yê*‡q $<Ûä+>± s¡÷|ü⁄~<äT›≈£î+{≤sTT.

>∑T+&Ó, |ü]D≤eTÁø£e÷ìï |æ+&É<äX¯˝À |ü]o*+∫q|ü⁄&ÉT, @ø£ø£D
J$>±, ñuÛÑj·T#·s¡+>±, düØdüè|ü+>±, ø°ås¡<ä+>± (yÓTT<ä≥ &ç|üP´»Hé (Diffusion)
‘√, ‘·sê«‘· ≥÷´ãT´˝≤sY Vü‰sYº (»\#·sê\T), eT÷&ÉT>∑<äT\ (Three Chambered
Heart) - düØdüèbÕ˝À¢, Hê\T>∑T >∑<äT\ (Four Chambered Heart) ø°ås¡<ë\T,
|ü≈£åî˝À¢ @s¡Œ&É&É+ >∑eTì+#·e#·TÃ.

düeTTÁ<ä+˝À Jesê• ñqïfÒ¢ ‘=$Tà~ HÓ\\ |æ+&É+ n|üŒ{Ï es¡≈£î
ñeTà˙{Ï düeTTÁ<ä+˝À ñ+&ç ø±qTŒ <ë«sê •X̄óe⁄>± uÛÑ÷$Tô|’øÏ e∫Ã ‘=*πøø£‘√
}|æ]‹‘·TÔ\qT ‘Ós¡T#·T≈£îì uÛÑ÷$Tô|’ >±*ì |”\TdüTÔ+~.
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ˇø£ nDTe⁄≈£î nDTe⁄ ø£*dæ ôV’≤Á&√»qT, V”≤*j·T+, *~∏j·T+,
u…]*j·T+, u§sêHé, ø±s¡“Hé, HÓ’Á{À»Hé, ÄøÏ‡»Hé Ç˝≤ 95`118 eT÷\ø±
Ò̋s¡Œ&çq≥T¢...

ˇø£ q÷´øÏ¢jÓ÷f…Æ&é »+≥≈£î Ç+ø√ »+≥ ø£*dæ ∫ìï RNA yÓ’s¡düT\T>±,
Ä ‘·s¡Tyê‘· DNA yÓ’s¡düT\T>±, u≤ø°º]j·÷, nsêœj·÷\T>±, Ábı{ÏkÕº\T>±,
Ä ‘·s¡Tyê‘· eèøå±\T, »+‘·Te⁄\T>± |ü]D≤eT+ #Ó+<ëj·÷...

»+‘·Te⁄\ m+Á_j·÷, |æ+&É<äX¯˝À¢ RNA, DNA \‘√ ≈£L&çq
»qT´e⁄\T ø±\πsK˝À ‘·eT kÕúHêìï ã{Ïº ‘êeTT @ø£ø£D Je⁄\T>± #̊dæq
|üqT Ò̋ï #̊j·T>∑\ ÁbÕ<∏ä$Tø£ ø£D≤*ï &ûø√&é #̊düTÔHêïj·÷...

Ä RNA yÓ’s¡düT\T, DNA yÓ’s¡düT Ò̋ Ç|ü&ÉT Áø√yÓ÷CÀeTT˝À¢ uÛ≤>± …̋’
$$<Ûä s¡ø±˝…’q JesêX¯ó\T>± e÷]Hêj·÷? Jesê•ì »qT´e⁄\˝ÀøÏ
≈£î~+∫q|ü&̊ ø±\+ ≈£L&Ü ≈£î~+#·ã&çq<ë? m˝≤? á ø±\πsKqT m˝≤
e]í+#·&É+? Á|ü‹ »qT´eP ˇø£|ü&ÉT dü«‘·+Á‘· J$ ø±e#·TÃHê?

Anthonie Van Leeuwenhoek (1632-1723)
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Cholera Art

Albert Edelfelt Louis Pasteur - 1885
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Blood Cells Polio Drops

Typhoid Inoculation
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9. yÓ’s¡dü $uÛ≤>±\T
j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªø±\πsK˝À 4.54 _*j·THé dü+e‘·‡sê\ ÁøÏ‘·+

uÛÑ÷$T @s¡Œ&ç+~. q\uÛ…’ $T*j·TqT dü+e‘·‡sê\ ‘·sê«‘· e÷sY‡ Á>∑Vü≤eT+‘·
|ü]e÷DeTTqï ~∏sTTj·÷ (Theia) &Ûû ø=≥º&É+‘√ ˇø£ uÛ≤>∑+ uÛÑ÷$T qT+∫
$&çe&ç #·+Á<äÁ>∑Vü≤eTsTT´+~. Ä >∑T+≥ Ç|ü&ÉT |üdæ|òæø̆ (XÊ+‘·) eTVü‰düeTTÁ<ä+
nì XÊgE„\+{≤s¡T. uÛÑ÷$T eT{ÏºøÏ, #·+Á<äT&ç eT{ÏºøÏ ‘̊&Ü #·+Á<äT&ç eT{Ïº̋ À
◊s¡Hé ˝À|æ+#·&É+. n+<äTπø ‘Ó\¢>± bÕ*b˛sTTHê, yÓHÓï\\T ≈£î]|ækÕÔ&ÉTµµ.

n+‘·sê´$T, ìẙ~‘·\T |üø£|üø± qyê«s¡T.

n+‘·sê´$T nHêï&ÉT` ªªuÛÑ÷$T @s¡Œ&çq düeTj·T+˝À dü÷s¡T´&ÉT`
ôV≤*j·÷dt̋ À ôV’≤Á&√»Hé̀ V”≤*j·T+>± e÷πs Fusion Á|üÁøÏj·T˝À nq+‘·yÓTÆq
ñc į́Á>∑‘·, yÓ\T‘·Ts¡T »ì+#·>±, #·+Á<äT&çô|’ |ü&ç |üsêes¡Ôq+ #Ó+~q ø±+‹
#·\¢ì yÓHÓï\>± eTq\qT ÄVü‰¢<ä|üs¡TdüTÔqï~. dü÷s¡T´&ÉT, #·+Á<äT&ÉT, qø£åÁ‘ê\T
eTq≈£î ø±+‹BbÕ …̋’ Je >∑&çj·÷sêìï (Biological Clock) ìπs›•düTÔHêïsTT.
ãVüQXÊ uÛÑ÷$T @s¡Œ&çq|ü&̊ Je|ü<ësêúìøÏ nedüs¡yÓTÆq s¡kÕj·Tq |ü<ësêú\T+&ç
ñ+{≤sTT. n+<äTπø $<Ûë‘· Last Universal Ancestor - Á|üC≤|æ‘·qT
düèwæº+#·&ÜìøÏ nqTyÓ’q ø±s¡“Hé, ̇ s¡TqT ‘·q Je s¡kÕj·Tq bÕÁ‘·̋ À Ä~eTs¡dü+>±
ñ&çøÏ+∫ ñ+{≤&ÉT. yÓTT<ä≥ PNA (ô|ô|ºÌ&é q÷øÏ¢j·Tø̆ @dæ&é), TNA (Á~∏jÓ÷dt
q÷øÏ¢j·Tø ̆@dæ&é), GNA (¬>¢Ìø±˝Ÿ q÷øÏ¢j·Tø˘ @dæ&é)\T ‘·j·÷¬s’ Ä ‘·s¡Tyê‘·
RNA ¬̀s’uÀCŸ q÷øÏ¢j·Tø̆ @dæ&é ‘·j·÷s¡T ø±>± RNA Á|ü|ü+#·ẙTs¡Œ&ç ñ+≥T+~.
2003˝À b˛s¡dt yÓT≥ Ÿ̋ dü̋ …’Œ¤&é\T 1000 ôd+{ÏÁπ>&é e<ä› RNA Synthesis˝À
ñ|üjÓ÷>∑|ü&É‘êj·Tì ø£qT≈£îÿHêïs¡T. dü\Œ¤sY, bÕdüŒ¤s¡dt\T ôV’≤Á&=<∏Ós¡à˝Ÿ yÓ+{Ÿ‡
<ä>∑Zs¡ ÁbÕ<∏ä$Tø£ ø£D≤\≈£î bıs¡>± e÷] ñ+{≤sTTµµ.

ìẙ~‘· nqï~` ªªø=+<äs¡T XÊgE„\T ø±s¡“Hé yÓ÷Hê¬ø’‡&é, ôV’≤Á&√»Hé
dü̋ …’Œ¤&é\T 1000C e<ä› Ábı{°q¢ ‘·j·÷]øÏ $ìjÓ÷>∑|ü&Ü¶j·Tì ̀  Iron-Sulfide
dæ<ë∆+‘êìï Á|ü‹bÕ~+#ês¡T. n˝≤π> ø=+<äs¡T ` eTT+<äT düãT“ ãT&É>∑˝≤¢
yÓT+ÁuÒqT¢ bıs¡\T ‘·j·÷s¡j·÷´sTT ` n~ *|æ&é Á|ü|ü+#·eTHêïs¡T. ø=+<äs¡T
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yÓ÷+{ŸyÓTT]˝§¢HÓ’{Ÿ H˚\ RNA ‘·j·÷Ø˝À Á|üeTTK bÕÁ‘· eVæ≤+∫+<äì
$X̄«dækÕÔs¡T.

bÕHéôdŒ]àj·÷ dæ<ë∆+‘·+` Je+ Ç‘·s¡ Á>∑Vü‰\Tï+∫ e∫Ã+<äì
(Seeded from elsewhere) #ÓãT‘·T+~µµ.

n+‘·sê´$T nHêï&ÉT` ªªyÓ’s¡düT\T, @ø£ø£D Je⁄\T @s¡Œ&Ü¶ø£ ‘·eTø£+fÒ
ô|<ä› J$˝À ∫qï Je⁄\T n+‘·sê“¤>±\T>± e÷] ñ+{≤sTT. yÓTÆ{ÀU≤+Á&çj·÷\T,
¬s’uÀCÀeTT\T n˝≤+{Ïy˚ ø£<ë! ø√¢s√bÕ¢düTº ˝≤+{Ï bÕ¢dæº&ÉT¢ Á^Hé Ä˝ÒZ˝À,
s√&√bÕ¢düTº\T ¬s&é Ä Ò̋Z̋ À, düj·THÓ*¢\T >±¢ø=ô|ò’{Ÿ‡˝À ñHêïsTT. á bÕ¢dæº&ÉT¢
RGB Áô|’eTØ ø£\sY‡>± ‘·s¡Tyê‘· ãVüQø£D Je⁄\˝Àì nH̊ø£ s¡+>∑T\qT ìπs›•+#̊
»qT´e⁄ …̋’Hêj·Tì|ædüTÔ+~.

j·T …̋¢kÕ‡]Hé yê´U≤´ì+#ê&ÉT` ªª¬s+&ÉT _*j·THé dü+e‘·‡sê\ ÁøÏ‘·+
dæ+|ü⁄˝Ÿ yÓTÆ{≤dædt qT+∫ Je⁄\T $Tj·÷dædt ẙ|ü⁄ ̀  ôd≈£îÃe˝Ÿ ]Ábı&Éø£åHé ẙ|ü⁄
yÓTT>∑TZ#·÷bÕsTT. Last Eucaryocyte Ancestor ‘√ yÓTT<ä̋ …’ ñ+&Ée#·TÃqT.
bÕs¡ôd’≥¢ qT+∫ ‘·|üø√e&ÜìøÏ, eTT´fÒwüq¢ qT+∫ ø±bÕ&ÉTø√&ÜìøÏ, Xø̄ÏÔe+‘·yÓTÆq
yês¡düT\ ø=s¡≈£î á ôd≈£îÃe˝Ÿ ]Ábı&Éø£åHé ÁbÕs¡+uÛÑyÓTÆ ñ+&Ée#·TÃ.

n˝≤π> |üP\yÓTTø£ÿ\T 130 $T*j·THé dü+e‘·‡sê\|ü&ÉT |ü⁄{≤ºsTT.
<ë<ë|ü⁄ 2,50,000`4,00,000 s¡ø±\ |üP\ yÓTTø£ÿ\THêïsTT.

$X̄«+˝À, kÂs¡≈£î≥T+ã+˝À, uÛÑ÷Á>∑Vü≤+˝À, Jesê•˝À ìs¡+‘·s¡+
|ü]D≤eT Á|üÁøÏj·T kÕ>∑T‘·÷H̊ ñ+≥T+~.

yÓ’s¡düT˝≤¢+{Ï ∫qï∫qï dü«‘·+Á‘· Je⁄\T ‘·eT RNA, DNA \qT
‘·eTø£Hêï ô|<ä›yÓ’q JesêX̄ó˝À¢øÏ #=|æŒ+∫ yê{Ï »qT´e⁄˝À¢ ø£*dæb˛sTT ø=‘·Ô
Je⁄\T>± e÷s¡&ÉyÓ÷, ̋ Òø£ n‹~∏ Je⁄*ï HêX̄q+ #̊j·T&ÉyÓ÷ #̊dü÷ÔH̊ ñ+{≤sTT.
∫q#̊|üqT ô|<ä#̊|ü, ô|<ä#̊|üqT ô|qT#̊|ü, ô|qT#̊|üqT ‹$T+>∑\+ $T+–q≥T¢
e´‹πsø£ ~X̄˝À ô|<ä› J$ ã\V”≤q|ü&É>±H̊ ∫qï Je⁄\T #·T≥TºeTT{Ïº <ëì
ø£D≤˝À¢H̊ ô|]– Ä J$ì Äs¡–kÕÔsTTµµ.

ìy˚~‘· nqï~` ªªndü+U≤´ø£ yÓ’s¡düT\qT XÊgE„\T á s¡ø£+>±
$uÛÑõ+#ês¡T. M{Ïì eTq+ Ç|ü&ÉT ‘Ós¡ô|’ MøÏå<ë›+µµ.
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yÓ’s¡dt nH̊ |ü<ä+ dü+düÿè‘·+ ª$wüµ qT+∫ e∫Ã+~. Virulent n+fÒ
Poisonous.

u≤ø°º]j·÷ n+fÒ Cane, Staff - u…‘·Ô+˝≤ ñ+&̊ J$ nqe#·TÃ. ˇø£
Á>±eTT eT{Ïº̋ À q\uÛ…’ $T*j·TqT¢, ˇø£ $T©¢MT≥s¡T ˙{Ï̋ À ˇø£ $T*j·TqT
u≤ø°º]j·÷ ñ+{≤sTT. á uÛÑ÷$T MT<ä 5I1030 u≤ø°º]j·÷ ñHêïj·Tì z
n+#·Hê. ˇø√ÿ u≤ø°º]j·÷ |ü~ yÓ’s¡düT\+‘· ôd’E˝À ñ+≥T+~.

yÓ’s¡düT\T Ç‘·s¡ Je⁄\ô|’ bÕs¡ôd’≥T¢>± ã<äø£&É+ e\q ‘·eT dü«‘·+Á‘·‘·qT
ìπs›•+#˚ »qT´e⁄\qT b˛>=≥Tº≈£îHêïj·Tì ` Regressive Hypothesis
#ÓãT‘·T+~.

Cellular Origin Hypothesis - ô|<ä› Je⁄\˝Àì DNA, RNA
X̄ø£̋ ≤\T, Á{≤Hé‡b˛kÕqT¢ yÓ’s¡düT\T>± e÷sêj·T+≥T+~.

Virus First Hypothesis - yÓ’s¡dt̋ Ò ‘=* Je⁄\ì n$ (Organisms
at the edge of life) Je|ü⁄ n+#·Tq ñqï ø£D≤\T>± #ÓãT‘·T+~.

&˚$&é u≤*ºyÓ÷sY (David Baltimore) yÓ’s¡düT\qT yÓTôd+»sY RNA
(mRNA) ‘·j·÷] $<Ûëq+ <ë«sê eØZø£]+#ê&ÉT.

I. ds DNA yÓ’s¡düT\T (m&çH=, ôV≤]Œdt, bÕø˘‡)
II. ss DNA yÓ’s¡düT\T (+sense) - bÕs=«
III. ds RNA yÓ’s¡düT\T ` ]jÓTT
IV. +ss RNA yÓ’s¡düT\T ` ø£s=Hê, |æø=sêï, {§>±
V. -ss RNA yÓ’s¡düT\T ` Äs=ú$Tø=‡, sêu§¶
VI. +ss RNA-RT yÓ’s¡düT\T ` ¬sÁ{§
VII. ds DNA-RT yÓ’s¡düT\T ` ôV≤|ü&Üï.
RNA yÓ’s¡düT\T ôd’{ÀbÕ¢»yéT˝À ¬s|æ¢πø{Ÿ ne⁄‘êsTT. DNA yÓ’s¡düT\T

q÷øÏ¢j·Tdt̋ À ¬s|æ¢πø{Ÿ ne⁄‘êsTT. nsTT‘̊ Pox DNA yÓ’s¡düT\T ôd’{ÀbÕ¢»+˝À
Äs=ú$Tø=‡, ôV≤|üf…Æ{Ïdt D yÓ’s¡düT\T q÷øÏ¢j·Tdt̋ À ¬s|æ¢πø{Ÿ ne⁄‘êsTT.
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<√eT˝≤¢+{Ï ø°≥ø±\ e\¢ yê´|æÔ#Ó+<̊ yÓ’s¡düT\T` ãTHê´, bòÕ¢$, {§>±,
ø=ìï ]jÓ÷ yÓ’s¡düT\T. Çe˙ï RNA yÓ’s¡düT Ò̋. $πs#·Hê\T, Gastro enteretis
ø£*–+#̊ yÓ’s¡düT\˙ï Non enveloped, ˇø£ÿ ø£s=Hê $]&̊ $TqVü‰.

f…Æ|ü⁄`bòÕ$T* yê´~Û ìyês¡D

m&çH=
(m&çH=$]&Ó)

>±´Ákıºm+≥¬s’{Ïdt, »«s¡+, ø£fīó¢ mÁs¡ã&É&É+,
>=+‘·TH=|æŒ, qT´yÓ÷ìj·÷, dæôdºÌ{Ïdt

yê´øÏ‡Hé1

ø±ø˘‡ kÕøÏ
(|æø= RNA)

yÓTì+C…’{Ïdt, ô|]ø±¬s¶Ì{Ïdt, eTjÓTTø±¬sºÌ{Ïdt
>∑T+&Ó, }|æ]‹‘·TÔ\ô|’ bıs¡\T

2

m|tdæºHé̀ u≤sY
(ôV≤]Œdt $]&Ó)

ÇHéô|òø£ åHé yÓ÷H=q÷´øÏ¢jÓ÷dædt, ã]ÿ{Ÿ
*+bòıe÷, Vü≤=&é®øÏHé‡ *+bòıe÷, eTT≈£îÿ
>=+‘·T ø±´q‡sY

3

ôV≤|üf…Æ{Ïdt-A
(|æø= RNA)

|ü#·Ãø±yÓTs¡T¢4 yê´øÏ‡Hé
ÇeTT´H=>=ãT´*Hé

ôV≤|üf…Æ{Ïdt-B
(ôV≤|ü&Üï$]&Ó)

|ü#·Ãø±yÓTs¡T¢, dæÁs√dædt, *esY ø±´q‡sY5 yê´øÏ‡Hé
ÇeTT´H=>=ãT´*Hé
Ç+≥sYù|òsêqT¢

ôV≤|üf…Æ{Ïdt-C
(bòÕ¢$ $]&Ó)

|ü#·Ãø±yÓTs¡T¢, dæÁs√dædt, ø±´q‡sY6 ÇeTT´H=>=ãT´*Hé

ôV≤]Œdt dæ+ô|¢ø˘‡`1
(ôV≤]Œdt $]&Ó)

dæÿHé, eTT´ø√C≤ |ü⁄+&ÉT¢, yÓTì+C…’{Ïdt7 môd’ø=$sY ˝≤+{Ï
eT+<äT\T

ôV≤]Œdt dæ+ô|¢ø˘‡`2
(ôV≤]Œdt $]&Ó)

#·s¡à+, eT÷´ø√C≤ |ü⁄+&ÉT¢,
môd|æºø˘ yÓTì+C…’{Ïdt

8 môd’ø=$sY ˝≤+{Ï
eT+<äT\T

ôd’{§yÓT>± …̋ yÓ’s¡dt
(ôV≤]Œdt $]&Ó)

ÇHéô|òø£åHé yÓ÷H√q÷øÏ¢jÓ÷dædt,
∫qï|æ\¢̋ À |òæ{Ÿ‡, $$<Ûä yê´<ÛäT\T

9 >±ì‡ø=¢$sY ˝≤+{Ï
eT+<äT\T

ôV≤]Œdt̀ 8
(ôV≤]Œdt $]&Ó)

ø£bıdæ kÕs=ÿe÷, *+bòıe÷10 >±ì‡ø=¢$sY ˝≤+{Ï
eT+<äT\T
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f…Æ|ü⁄`bòÕ$T* yê´~Û ìyês¡D

HIV
(¬sÁ{§$]&Ó)

AIDS HAART
eT+<äT\T

11

ÇHé|òü⁄¢jÓT+C≤
(Äs=ú$TøÏ‡$]&Ó)

ÇHé|òü⁄¢jÓT+C≤
¬s’̀ dæ+Á&√yéT

12

MTõ˝Ÿ‡ eTT+|t‡13

VüQ´eTHé bÕ|æ̋ §¢e÷
(bÕ|æ̋ À¢e÷ $]&Ó

yêsYº‡, bÕ|æ̋ §¢e÷
dü¬s’«ø£̋ Ÿ ø±q´s¡T¢

14 HPV yê´øÏ‡Hé

bÕsêÇHé|òü⁄¢jÓT+C≤
(bÕsê $Tø=‡))

<ä>∑TZ, qT´yÓ÷ìj·÷, #·*›15

b˛*jÓ÷
(|æø= RNA)

bı*jÓTTyÓTÆ̋ …{Ïdt16

¬s_dt
(sêu§¶)

¬s_dt yê´~Û, mHé¬ø|òü̋ …’{Ïdt17

¬sdæŒπs≥] dæHéwæj·T˝Ÿ
(bÕsê$Tø°‡)

<ä>∑TZ, qT´yÓ÷ìj·÷18 yÓ÷H√ø=¢q˝Ÿ
@+{Ïu≤&û\T

(Palivizumab)

s¡Tu…̋ ≤¢
({§>± $]&Ó)

s¡Tu…̋ ≤¢
»s¡àHé MTõ˝Ÿ‡

19 MMR yê´øÏ‡Hé

yê]ôd˝≤¢ CÀdüºsY
(ôV≤]Œdt $]&Ó

∫¬øHébÕø˘‡, ôV≤]Œdt, CÀdüºsY20 yêøÏ‡Hé
ÇeTT´H=>=¢ãT´*Hé

môd’ø=¢$sY

yê´øÏ‡Hé
Amantadine
Rimantadine

MMR
yê´øÏ‡Hé

kÕsY‡`Cov-2
(ø£s=Hê $]&Ó)

COVD - 1921

yê´øÏ‡Hé

yê´øÏ‡Hé
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{§u≤ø= yÓTTC≤sTTø̆ yÓ’s¡düT ` yÓTTø£ÿ\ Pepper mild mottle virus
e÷qe⁄\ ˝Àq÷ yê´~Û ø£*–düTÔ+<äì 2010˝À ãTTEyÓ’+~.

yÓ’s¡düT\T Jeø£D≤˝À¢ Á|üẙ•+#êø£̀
1) ø£D≤\‘√ ø£*dæ ã<äø£&É+ (Endosymobiosis)
2) ø£D≤\≈£î ˝§+– ã<äø£&É+
3) ø£D≤\ q÷øÏ¢j·Tdt̋ À uÛ≤>∑eTe&É+
4) neø±X̄+ e∫Ãq|ü&ÉT ø£D≤\qT HêX̄q+ #̊j·T&É+.

yÓ’s¡dtqT ø£qT>=q&ÜìøÏ #̊ùd |üØø£å\T (Covid-19)

bÕõ{Ïyé yÓ’s¡̋ Ÿ ` ø√$<é̀ 19 yê´~Û ñqï≥T¢
bÕõ{Ïyé @+{Ïu≤&û\T ` Ç~es¡πø yê´~Û e∫Ãq≥T¢.

bÕõ{Ïyé yÓ’s¡dt f…düTº\T
1) RT PCR (Reverse Transcript Polymerase Chain Reaction)
2) Isothermal Amplification Assays
3) Antigen Tests
4) HR CT Scan - Ground glass opacities with peripheral or

posterior, sub pleural, crazy paving consolidation

5) Serology Tests

1. RDT - sê|æ&é &Éj·÷>=ïdæºø˘ f…dtº
2. ELISA ` m+C…’yéT *+ø̆&é ÇeTT´H=kÕ¬s“+{Ÿ mùd‡
3. Neutralization Assay
4. Chemiluminescent Assay
5. Neutralizing vs Binding Antibodies

Ç|ü&ÉT \uÛÑ́ eTe⁄‘·Tqï |üØø£å\T ` ø£s=Hê yÓ’s¡düT˝Àì 'E' »qT´e⁄,
ø√$<é̀ 19-Specific - Rd Rp »qT´ |üØø£å.

1) Abbott Lab - Nucleic Acid Test ` 13 ìeTTcÕ\T
2) Prime Redesign - Realtime PCR
3) Quidel - Sofia z SARS Antigen FIA (Flourscence)
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yê´~Û e∫Ãq 14 s√E\ ‘·s¡Tyê‘·̀
4) Quest Diagnostics - Antibody test
5) Roche - ELISA Serology Test

M≥ìï{Ï̋ À RT PCR K∫Ã‘·yÓTÆq |òü*‘êìïdüTÔ+~.
Ç|ü&ÉT Carona Virus Brethalyzer n+<äTu≤≥T˝ÀøÏ e∫Ã+~. Bì

Accuracy = 90 XÊ‘·+.
j·TTHÓ’f…&é øÏ+>¥&ÉyéT Á|üuÛÑT‘·«+ Äø̆‡|òüsY¶ C…qïsY j·T÷ìe]‡{° ('ChAd

Ox1 nCov-19) ø£s=Hê yÓ’s¡düT yê´ø°‡qT ø√dü+ Çs¡yÓ’ $T*j·THé bÂ+&ÉT¢ ÇdüTÔqï~.
e÷qe⁄\≈£î kÕMT|ǘ eTT, kÕs¡÷|ǘ eTT ñqï Ødüdt eTø±≈£î´ (Rhesus Macaqe
Monkeys) ø√‘·T\ô|’ yê´øÏ‡Hé düeTs¡úe+‘·+>± |üì#̊dæ+<äì, ẙT HÓ\ ∫es¡≈£î
6000 eT+~ yê\+{°s¡¢ô|’ øÏ¢ìø£̋ Ÿ Á≥j·T Ÿ̋‡ #̊j·TuÀ‘·THêïs¡ì Newyork
Times Á|üø£{Ï+∫+~.

Ä>∑wüßº |ü~ùV≤qT ø£̋ ≤¢ yê´ø°‡Hé ‘·j·÷s¡T#̊ùd ‘·\|ü⁄‘√ Ç+&çj·÷ ≈£L&Ü
ñqï~.

E …̋’ 11, 2020 Hê{ÏøÏ Á|ü|ü+#·+˝À 1,26,25,155 eT+~ ø£s√Hê
yê´~Û u≤]q |ü&É>± 5,62,769 eT+~ eTè‹ #Ó+<ës¡T.

nyÓT]ø±˝À 3,291,786 eT+~ yê´~ÛÁ>∑düTÔ\T— 136671 eTs¡D≤\T—
Áu…õ Ÿ̋̋ À 1804338 yê´~ÛÁ>∑düTÔ\T, 70524 eTs¡D≤\T— Ç+&çj·÷˝À 822603
yê´~ÛÁ>∑düTÔ\T+fÒ 22144 eTè‹ #Ó+<ës¡T. yÓTøÏ‡ø√˝À eTs¡DeTè<ä+>∑+
e÷s√à>∑T‘·Tqï~.

á eTVü≤e÷à]HÓ<äTs¡TÿH˚<Ó{≤¢? yê´ø°‡Hé ‘·j·÷s¡j˚T´ ˝À|ü⁄q á
ø√$<é̀ 19 yê´~Û Ç+¬ø+‘·eT+~ì bı≥ºq ô|≥Tº≈£î+≥T+~? á yê´øÏ‡HéqT
m˝≤ ‘·j·÷s¡T#̊kÕÔs¡T. m|üŒ{Ï qT+∫ á yê´øÏ‡H̊wüHé |ü<ä∆‹ ne\+_düTÔHêïs¡T?

˝≤{ÏHé uÛ≤wü̋ À yêø±ÿ n+fÒ Äe⁄ (Vacca=Cow), yê´øÏ‡H̊wüHé̀ C…qïsY
Bìì Cow Pox inoculation >± |æ*#ê&ÉT (1798˝À) (Variolae Vaccinac).

1891˝À \÷sTTdt bÕX̄ÃsY yê´øÏ‡Hé, yê´øÏ‡H̊wüHé |ü<ë\qT $T>∑‘ê
s¡ø£åD |ü<ä∆‘·T\≈£î yê&Ée#·TÃqHêï&ÉT.



98

ÇHê≈£î´ Ò̋wüHé (Inoculation=in-oculi= ø£+{Ï̋ À) á |ü<ä+ yÓTTø£ÿ\≈£î
Á>±|òæº+>¥ (Grafting) #̊ùd|ü&ÉT ∫qï eTTø£ÿ Ò̋<ë yÓTT>∑Z (bud or eye)qT ẙπs
yÓTTø£ÿ≈£î n‹øÏ+#̊|ü&ÉT yê&̊yês¡T.

Innoculation |ü<ä+ BìøÏ dü+ã+~Û+∫q~ ø±<äT. Innocuous n+fÒ
not harmful - nbÕj·T+ Ò̋ì~ nì ns¡ú+.

#Ó’Hê, dæsêÿdæj·÷, Ç+&çj·÷, Ç~∏jÓ÷|æj·÷, |ü•ÃeT ÄÁ|òæø±\˝Àì
ÁbÕNqT\≈£î á ÇHê≈£î´ Ò̋wüHé ̋ Ò<ë yê´øÏ‡H̊wüHé |ü<ä∆‘·T\T ‘Ó\Tdüì |ü]XÀ<Ûä≈£î\
n_ÛÁbÕj·T+. |ü<äe X̄‘êã›+˝À kÕ+>¥ kÕÁe÷»´|ü⁄ ø±\+˝À (960`1279)
yê+>¥ &ÜHé eTVü‰eT+Á‹ ≈£îe÷s¡T&ÉT eTX̄S∫‘√ (Small Pox) #·ìb˛sTTq|ü&ÉT,
≈£î≥T+ã+˝Àì Ç‘·s¡ düuÛÑT´\qT s¡øÏå+#·Tø√&ÜìøÏ #Ó’Hê˝Àì eTTK´ yÓ’<äT´\qT
sê$+∫ düe÷ẙX̄|üs¡#ê&É≥. m$TsTT (Mount Emei) ø=+&É ÁbÕ+‘·+ qT+∫
e∫Ãq kÕ<ÛäTe⁄ yê]øÏ ÇHê≈£î´ Ò̋wüHé #̊kÕ&Éì 1808˝À Zhu Yeliang ÁyêdæHê&ÉT.
1549 Hê{ÏøÏ ÇHê≈£î´ Ò̋wüHé #Ó’Hê˝À ñqï<äì ìsê∆]+#̊ Ä<Ûësê\THêïsTT. 'To
implant the sprouts' |ü<ä∆‹˝À eTX̄S∫ yê´~ÛÁ>∑düTÔ&ç qT+∫ ø±ø£, Ç~es¡πø
ÇHê≈£î´ Ò̋wüHé #̊sTT+#·T≈£îqï e´øÏÔ eTT≈£îÿ˝Àì Á<äyêìï Ç‘·s¡T\≈£î ÇHê≈£î´ Ò̋{Ÿ
#̊ùdyês¡T.

dæsêÿdæj·÷˝Àì ≥Øÿ ÁbÕ+‘·|ü⁄ Ád”Ô\T ‘·eT Ä¬sï\¢̋ À|ü⁄ •X̄óe⁄\ uÛÑTC≤\ô|’
∫qï >±≥T ô|{Ïº, yê´~ÛÁ>∑düTÔ&Ó’q eTs√ •X¯óe⁄ bı≈£îÿ qT+∫ Á<äyêìï y˚ùdyês¡≥.

Ç~∏jÓ÷|æj·÷˝Àì neTVü‰sê, ‹Áπ> Á|ü»\T, |ü•ÃeT ÄÁ|òæø±˝Àì nø±Hé
C≤‹ Á|ü»\T Ç˝≤+{Ï |ü<ä∆‘·T Ò̋ yê&̊yês¡T.

düùdÔj·TÁ>∑+<∏ä+ nH˚ Äj·TTπs«<ä |ü⁄düÔø£+˝À ÇHê≈£î´ Ò̋wüHé Á|ükÕÔeq
ñqï<äì Áô|ò+∫ kÕÿ\sY ôV≤ÁìẙTØ Vü≤dü‡Hé ÁyêdæHê&ÉT. Ç|üŒ{Ïø° Ç+&çj·÷˝Àì
ø=ìï ≈£î≥T+u≤\T á eTX̄S∫ ÇHê≈£î´ Ò̋wüHé $<ÛëHêìï e+X̄bÕs¡+|üs¡́ +>±
bÕ{Ïdü÷Ôqï dü+>∑‹ n+<ä]ø° ‘Ó*dæq<̊. uÖ<ä∆ _Û≈£åîe⁄\ <ë«sê á $<Ûëq+
#Ó’Hê≈£î yê´|æÔ #Ó+~q<äH̊~ ø=+<ä] $XÊ«dü+.

u…+>±˝Ÿ˝Àì Á|ü»\T ôVA©|ü+&ÉT>∑ ‘·sê«‘· mì$T<√ s√Eq
(o‘·̋ ≤wüº$T) o‘·\ e÷‘· ù|s¡T‘√ ̀  eTX̄S∫ <̊e‘·qT |üPõkÕÔs¡ì sê Ÿ̋Œ¤ìø=\dt
ÁyêdæHê&ÉT. uÖ<äT∆\ dü+Á|ü<ëj·÷\˝À yê´<ÛäT\ <̊e‘· |üs¡DX̄ã] øÏs¡Tẙ|ü⁄˝≤
»«sêdüTs¡T&ÉT, o‘·\ <̊e‘· ñ+{≤s¡ì e]í+#·ã&ç+~.

✤✤✤✤✤
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Smallpox Virus

Kalighat Shitala
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10. eTè‘·T´ø£D≤\T ` ãs¡“Ø≈£î&ç u≤D≤\÷
j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªdü÷ú\ $X̄«+ >∑T]+∫ ‘Ó*j·÷\+fÒ dü÷ø£åà

$X¯«+qT $X‚¢wæ+#ê* (Macrocosm-Microcosm). $X¯« düèwæº s¡Vü≤dü´+
‘Ó*j·÷\+fÒ Je⁄\˝À nÁ>∑uÛ≤>±q ñqï e÷qe⁄&ç »qq eTs¡D s¡Vü≤dǘ +
ns¡ú+ ø±yê*. e÷qe⁄&ç Jeq s¡Vü≤dǘ + ‘Ó*j·÷\+fÒ e÷qe ø£DC≤\|ü⁄
ìsêàD+ |ü⁄≥Tºø£, #êe⁄\ >∑T]+∫ n<Ûä́ j·Tq+ #̊j·÷*µµ.

n+‘·sê´$T nHêï&ÉT` ªªqMq XÊg |ü]XÀ<Ûäq\˙ï Ä ~X¯>±H˚
kÕ>∑T‘·THêïsTT. yÓ’<ä́ + ≈£L&Ü áHê&ÉT HêH√ ∫øÏ‘·‡\ yÓ’|ü⁄ yÓTT>∑TZ#·÷|ü⁄‘·Tqï~.
yÓ’s¡dt\T e÷qe X¯Øs¡+˝À Á|üy˚•+∫q|ü⁄&ÉT eTq s¡ø£åø£ ø£D≤\T ˇø£ÿkÕπs
$k˛Œ¤{Ï+∫q|ü⁄&ÉT @s¡Œ&̊ ôd’{§øÏHé kÕºsYà (ø£D s¡kÕj·THê\ ‘·TbòÕqT) yÓTT<ä{Ïπø
yÓ÷kÕìï ‘ÓdüTÔqï~µµ.

ìy˚~‘· nqï~` ªª#êHêfi¯ ¢bÕ≥T X¯óÁø£ø£D+ (Spermatozoa)
n+&Éø£D≤ìï (Ovum) m˝≤ >∑Ts¡TÔ|ü&ÉTÔ+<√ ns¡ú+ø± Ò̋<äT. »|ü̇ dt $yêVü≤
eT+≥bÕìï ÇEe÷ Ÿ̋ (Izumol) n+{≤s¡T. X̄óÁø£D+ MT<ä ˇø£ Ábı{°Hé≈£î
XÊgE„\T ÇEe÷ Ÿ̋ nì ù|s¡T ô|{≤ºs¡T (2005)˝À. n+&Éø£D+ MT<ä (Ovum)
Folr-4 bǫ̀ Ò̋{Ÿ ]ôdbÕºsỲ 4 nH̊~ ÇEe÷˝Ÿ≈£î dü]CÀ&û>± >∑T]Ô+#ês¡T. <ëìøÏ
ªEH=µ (Juno) nì ù|s¡Tô|{≤ºs¡T. (EH√ <̊e‘· XÊ≥s¡Hé ≈£îe÷¬sÔ— p|æ≥sY≈£î
uÛ≤s¡́ . p|æ≥sỲ <äT´|æ‘·sỲ yÓ\T>∑T <̊e⁄&ÉT`<̊ẙ+Á<äT&ÉT). Mfī¢ |æ\¢\T` e÷sY‡,
e\ÿHé, u…̋ §¢Hê, EyÓ+{≤dt). EH= <̊e‘·\ sêDÏ. s√yéT q>∑s¡ s¡ø£åø£<̊e‘·.
Á^≈£î\≈£î ôV≤sê, Væ≤+<äTe⁄\≈£î X̄N<̊$. XÊX̄«‘· j·Te«HêìøÏ ∫Vü≤ï+. Ád”Ô\
s¡ø£åø£<̊e‘·. Áù|eT, $yêVü‰\ n~Û<̊e‘·.

á ªEH=µ Ábı{°HéqT X¯óÁø£ø£D+ ô|’q ñqï ÇEe÷˝Ÿ Ábı{°Hé
n+≥T≈£î+≥T+~. n|ü&ÉT n+&É+˝ÀøÏ X̄óÁø£ø£D+ Á|üẙ•+#·>∑\T>∑T‘·T+~.

n˝≤π> ø£s√Hê yÓ’s¡dt ≈£L&Ü ACE-2 ]ôdbÕºs¡Tqï ø£D≤\qT >∑T]Ô+∫
yê{ÏøÏ n‘·T≈£îÿì ‘·eT RNA qT XÊ«düø√X̄ ø£D≤˝À¢øÏ, s¡ø£ÔHêfi≤\ m+&=B∏*j·T+
ø£D≤˝À¢øÏ |ü+|ü⁄‘·THêïsTT. eTq+ Ç|ü&ÉT ÇeTT´Hé dædüº+`s¡ø£åD ø£D≤\ e´edüú
M{Ï >∑T]+∫ #·÷<ë›+µµ.
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ÁbıC…ø£åHé ÁbÕs¡+uÛÑeTsTT´+~. e÷qe X̄Øs¡ s¡ø£åD e´edüú̀  Immune
System.

<ë<ë|ü⁄ 1600 »qT´e⁄\T e÷qe s¡ø£åD e´edüúqT ìj·T+Á‹dü÷Ô
ñ+{≤sTT. M{Ï̋ À eTTK´ ø£D≤\T:

1) q÷´Á{§|òæ̋ Ÿ‡, 2) yÓ÷H√ôd’≥T¢,
3) e÷Áø=ù|òCŸ\T, 4) &Ó+Á&Ó’{Ïø̆ ø£D≤\T.

ÇeT÷´Hé dædüºyéT ¬s+&ÉT s¡ø±\T`
1) Innate (düVü≤»yÓTÆq~),
2) Adaptive (|ü]dæú‘·T\≈£î nqT>∑TD+>± ‘·j·÷¬s’q~)

ÇeTT´HÓ’CÒwüHé ¬s+&ÉT s¡ø±\T
1) @øÏºyé (Active) ̀  yê´ø°‡Hé Ç∫Ãq|ü⁄&ÉT X̄Øs¡ s¡ø£åD e´edüú ẙ>∑+>±

düŒ+~düTÔ+~. yê´~Û e∫ÃqfÒ¢ uÛ≤$+∫.

2) bÕdæyé (Passive) ̀  Ç~es¡πø ‘·j·÷¬s’q @+{Ïu≤&û\qT Ç∫Ã yê´~Ûì
m<äTs√ÿe&É+. ‘·*¢qT+∫ •X¯óe⁄≈£î s√>∑ìs√<Ûäø£X¯øÏÔ dü+Áø£$T+#·&É+
≈£L&Ü bÕdæyé ÇeTT´HÓ’CÒwüH˚.

ÇeTT´HÓ’CÒwüHé e\q <ë<ë|ü⁄ Á|ü‹ @{≤ 2`3 $T*j·Tq¢ ÁbÕD≤\T
s¡øÏ å+|üã&ÉT ‘·Tqï$. Äs√>±´ìøÏ ô|fÒº ô|≥Tºã&ÉT\˝À Ç~ n‘·´+‘·
˝≤uÛÑ<ëj·Tø£yÓTÆq~.

düVü≤»yÓTÆq s¡ø£åD e´edüú m&Ü|æºyé s¡ø£åD e´edüú

<ë&ç nìï X¯Á‘·T<ë&ÉT\≈£î π̌ø
$<ÛäyÓTÆq düŒ+<äq

ˇø√ÿ J$øÏ ˇø√ÿ $<Ûä+>±
düŒ+<äq

s¡ø£åø£ ø£D≤\T ‘Ó\¢ ø£D≤\T j·÷+{Ï»qT¢, B,T ø£D≤\T

düŒ+<äq ˇπøkÕ] rÁe Á|ü‹düŒ+<äq <ë&çøÏ Á|ü‹|òüT≥q≈£î eT<Ûä´
ø=+‘· düeTj·T+

C≤„|üø£+ <ë&ç C≤„|üø£+ ñ+&É<äT <ë&ç, s¡ø£åD C≤„|üø±\T>± ñ+{≤sTT

nìï Je⁄\˝À ñ+≥T+~ <äe&É (Jaw) ñqï yÓHÓïeTTø£ >∑\
Je⁄\˝À n_Ûeè~∆ #Ó+~+~.
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X̄Øs¡+˝ÀøÏ |üsêsTT nDTe⁄\T, ø£D≤\T Á|üẙ•+∫q|ü⁄&ÉT (Non self)
Ç|ü&ÉT >∑Ts¡TÔ+#·T≈£îì eTs√kÕ] e∫Ãq|ü⁄&ÉT >∑T]Ô+∫ m<äTs√ÿe&Üìì
Immunological memory n+{≤eTT. Memory B Cells, Memory T Cells
á |üìì ìs¡«Væ≤kÕÔsTT.

‘Ó\¢ s¡ø£Ôø£D≤\T ` White Blood Cells (Leukocytes)

` q÷´Á{§|òæ̋ Ÿ‡ ` bòÕ>√ôd’{Ïø̆
` ádæH√|òæ̋ Ÿ‡
` uÒk˛|òæ̋ Ÿ‡
` *+bòıôd’≥T¢ ` B, T, NK
` yÓ÷H√ôd’≥T¢ ` bòÕ>=ôd’{Ïø̆
B-Lymphocytes (Bone marrow)
T - Lymphocytes (Thymus)
NK Cells - Natural Killer Cells

‘Ó\¢ ø£D≤\ dü+K´` 4x109/L to 1.1x1010/L. ̌ ø£ $T©¢MT≥s¡T s¡ø£Ô+˝À
4000`11000 ‘Ó\¢ ø£D≤\T+{≤sTT. s¡ø£Ô+˝À Ç$ ̌ ø£XÊ‘·+ ñ+{≤sTT.

‘Ó\¢ø£D≤\T (Leuko-white) Myeloperoxidase nH˚ V”≤yéT`◊s¡Hé
ñqï m+C…’eTT e\¢ ˇø√ÿkÕ] Ä≈£î|ü#·Ã>± ø£ì|ækÕÔsTT.

‘Ó\¢ø£D≤˝À¢ ñqï πsDTe⁄\qT ã{Ïº (granules) yê{Ïì granulocytes,
agranulocytes >± eØZø£]+#ês¡T. n˝≤π> meTTø£\˝Àì eTC≤® (Bone marrow)
qT+∫ e#̊Ãyê{Ïì yÓTÆ̋ ≤sTT&é (q÷´Á{§|òæ̋ Ÿ‡, ádæH=|òæ̋ Ÿ‡, uÒkı|òæ̋ Ÿ‡, yÓ÷H√ôd’≥T¢),
*+bòÕsTT&é ø£DC≤\+ qT+∫ e#̊Ãyê{Ïì *+bòıôd’≥T¢>± (T,B,NK Cells)
|æ\TkÕÔs¡T.

q÷´Á{§|òæ̋ Ÿ‡: 60`70% (øÏ\¢sY‡, πø»sY‡). j·TT<ä∆+˝À eTT+<äT+&̊$
Çẙ. nMTu≤\qT >∑Ts¡TÔ#̊kÕÔsTT$. M{Ï J$‘·ø±\+ 5`135 >∑+≥\T. |ü⁄+&É¢
qT+∫ ø±πs NeTT (Pus) Ç$ #·ìb˛>± @s¡Œ&ÉTÔ+~. X̄Á‘·Te⁄qT #·+|æ eTs¡DÏ+#̊
Ms¡T\T Ç$.
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ádæH=|òæ̋ Ÿ‡: 2`4%. Ç$ bÕs¡ôd’≥T¢̀ |üsêqïJe⁄\Tqï|ü⁄&ÉT s¡ø£Ô+˝À
m≈£îÿe>± ø£ì|ækÕÔsTT. ndüÔe÷, qT*|ü⁄s¡T>∑T\Tqï|ü⁄&ÉT Ç$ dü+K´˝À n~Ûø£+>±
ñ+{≤sTT.

uÒk˛|òæ̋ Ÿ‡ : 0.5%. Ç$ Væ≤düº$THéqT $&ÉT<ä\ #̊dæ s¡ø£ÔHêfi≤\qT
yê´ø√∫+|ü#̊kÕÔsTT. m\]®, @+{Ï»Hé≈£î düŒ+~kÕÔsTT. s¡ø£Ô+ >∑&É¶ø£≥º≈£î+&Ü #̊ùd
ôV≤bÕ]HéqT ≈£L&Ü Ádü$kÕÔsTT.

yÓ÷H√ôd’≥T¢ : nìï{Ïø£Hêï ô|<ä›$. M{Ïì Vacuum Cleaners - yê≈£L´yéT
ø°¢qsY‡ n+{≤s¡T. q÷´Á{À|òæ̋ Ÿ‡˝≤ |üì#˚dæHê, m≈£îÿeø±\+ J$kÕÔsTT. Ç$
e÷Áø=ù|òC…dt>± e÷] X̄Á‘·Te⁄\qT m<äTs=ÿ+{≤sTT, eTè‘·ø£D≤\qT ‘=\–kÕÔsTT.

á #·‘·Ts¡+>∑ ã˝≤\≈£î ‘√&ÉT eTq X̄Øsêì≈£îqï >∑÷&ÛÉ#ê] e´edüú̀
*+bòıôd’≥T¢. Ç$ X̄Á‘·Te⁄\qT >∑T]Ô+#·&ÉẙT ø±ø£ s¡ø£åD e´edüúqT ã˝Àù|‘·+
#̊kÕÔsTT.

B-*+bòıôd’≥T¢ ` @+{Ïu≤&û\qT ‘·j·÷s¡T#˚dæ |üsêsTT ø£D≤\
(@+{Ï»qT¢)≈£î n‘·T≈£îÿH̊˝≤ #̊dæ X̄Á‘·Te⁄\qT ìØ«s¡́ + #̊kÕÔsTT.

T-*+bòıôd’≥T¢ ` M{Ï̋ À s¡ø±\T

1) CD4 + Helper Cells (Cluster Differentiation)
  Ç$ ôd’{§øÏq¢qT ‘·j·÷s¡T#̊kÕÔsTT. M{Ïô|’ MHC-II nDTe⁄\T+{≤sTT.

2) CD8 + Cytotoxic Cells - yÓ’s¡dt k˛øÏq ø£D≤\qT #·+|æẙkÕÔsTT.
M{Ïô|’ MHC-I nDTe⁄\T+{≤sTT.

3) Y delta T Cells ` Ç$ düVü‰j·Tø£D≤\T
NK Cells - Natural Killer Cells. Ç$ MHC-I ̋ Òì ø£D≤\qT #·+ù|kÕÔsTT.

Major Histo Compatibility Molecules:

Ç$ πø+Á<äø£eTTqï (Nucleus) nìï ø£D≤\ô|’Hê ñ+{≤sTT (yÓHÓïeTTø£
ñqï Je⁄\˝À`Vertebrates) M{Ïì VüA´eTHé \÷´ø√ôd’{Ÿ @+{ÏC…Hé (HLA)
n+{≤s¡T.
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1)  MHC - Class I ˝À HLA-A, HLA-B, HLA-C
2)  MHC - Class II - HLA-DP, DM, DoA, DoB, DQ, DR

Ç$ Á|ü‘˚́ ø£ ø£D≤ …̋’q &Ó+Á&Ó’{Ïø˘, yÓ÷H√q÷´øÏ¢j·TsY bòÕ>=ôd’≥T¢, ø=ìï
m+&=~∏*j·T˝Ÿ ø£D≤\T, <∏Ó’$Tø̆ ø£D≤\T, B-*+bòıôd’≥¢ô|’ ñ+{≤sTT.

ôd’{§øÏqT¢ (Cytokines) : Cell Signals

ø°yÓ÷¬ø’qT¢, Ç+≥sY \T´øÏqT¢, *+bòı¬ø’qT¢, TNF (Tumour Necrosis
Factor). M{Ïì s¡ø£åø£ ø£D≤\‘√ bÕ≥T nH̊ø£s¡ø±\ ø£D≤\T Ádü$kÕÔsTT. Ç$
ãT …̋¢≥¢̋ ≤ ∫ìï ô|ô|ºÌ&ÉT¢.

M{Ïì ÇeTT´H=>=¢ãT´*Hé\T, Væ≤yÓTT bÕjÓT{Ïø̆ Á>√‘YbòÕø£ºsY, Ç+≥sYô|òsêHé
Type-2, Tumour Necrosis Factor, Seven Transmembrane Helix Family,
Ç+≥sY\T´øÏqT¢̀ 17 ]ôdbÕºsY ≈£î≥T+u≤\T eTTK´yÓTÆq$.

ôd’{§øÏHé kÕºsYà ` ôd’{§øÏHé ‘·TbòÕqT ` π̌økÕ] m≈£îÿe ôd’{§øÏqT¢
$&ÉT<ä\sTTq|ü&ÉT n$ Multi system organ failure ø±$+#·>± nej·Tyê\T
<Óã“‹ì eTs¡D+ dü+uÛÑ$+#·e#·TÃ.

H5N1 Influenza, SARS-CoV, m|td”ºHé u≤sYyÓ’s¡dt, ôd’{ÀyÓT>±˝§
yÓ’s¡dt, Group AÁôdºbıºø±ø£dt! n˝≤π> Á{≤Hé‡bÕ¢+{Ÿ (nej·Te e÷]Œ&ç) »]–q
e´≈£îÔ\˝À Graft versus Host disease ˝À ôd’{§øÏHé ‘·TbòÕqT sêe#·TÃqT.
ø√$<é̀ 19 eTs¡D≤\T á ôd’{§øÏHé ‘·TbòÕqT e\¢ m≈£îÿe>± dü+uÛÑ$düTÔHêïj·Tì
|ü]XÀ<Ûä≈£î\ n_ÛÁbÕj·T+.

K≥TXÊ´yéT J>± e´eVü≤]+#·ã&̊ ãs¡“Ø≈£î&ÉT eTVü‰uÛ≤s¡‘· j·TT<ä∆+˝À
bÕ+&Ée⁄\ |üøå±q yê] $»j·T+ ø√dü+ ‘=* ã* nsTTHê&ÉT. n‘·&ÉT ;ÛeTTì
eTqe&ÉT, |òüT{À‘·ÿ#·T&ÉT`eTÚ]« <ä+|ü‘·T\ ≈£îe÷s¡T&ÉT. H̊bÕ Ÿ̋̋ À Ç‘·&çì Äø±X̄
uÛ…’s¡e⁄&ç>± ø=\TkÕÔs¡T.

ãs¡“Ø≈£î&ç eTs√ù|s¡T Á‹X̄s¡<Ûë]. eT÷&ÉT u≤D≤\qT ø£*– ñqïyê&ÉT.
eTVü‰Ms¡T&ÉT. eTVü‰uÛ≤s¡‘· j·TT<ë∆ìøÏ eTT+<äT lø£èwüí |üs¡e÷‘·à e÷s¡Tẙwü+˝À
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e∫Ã nHêï&ÉT ãs¡“Ø≈£î&ç‘√` ªªˇø£ÿ eTVü‰Ms¡T&̊ yÓTT‘·Ô+ j·TT<ë∆ìï #̊ùd≥¢sTT‘̊
;Ûwüßà&çøÏ 20 s√E\T, Á<√DT&çøÏ 25 s√E\T, ø£s¡Tí&çøÏ 24 s√E\T, ns¡T®qT&çøÏ
28 s√E\T |ü&ÉT‘·T+~. eT] ¬̇øìï s√E\T ø±yê*?µµ.

ªªHê≈£î eT÷&ÉT u≤D≤ Ò̋ùd+‘· düeTj·T+ #ê\Tµµ nHêï&ÉT ãs¡“Ø≈£î&ÉT.

ªªm˝≤?µµ n&ç>±&ÉT lø£èwüßí&ÉT.

ªªyÓTT<ä{Ï u≤D+ j·TT<ä∆+˝À ñqïyêfī¢+<ä]ø° >∑Ts¡TÔ ô|&ÉT‘·T+~. ¬s+&Ée
u≤D+ dü«|üøå±ìøÏ #Ó+~qyê]ô|’ >∑Ts¡TÔ\T rùddæ ø±bÕ&ÉT‘·T+~. eT÷&Ée u≤D+
Ç|ü&ÉT >∑Ts¡TÔ\Tqï yêfī¢qT q•+|ü#̊düTÔ+~µµ.

lø£èwüßí&ÉHêï&ÉT` ªªn~>√ Je eèø£å+˝≤+{Ï sê$#Ó≥Tº. <ëì Ä≈£î*ï
˙ u≤D≤\‘√ ø£≥ºø£≥º>∑\yê?µµ

ãs¡“Ø≈£î&ÉT yÓTT<ä{Ï u≤D≤ìï rdæ, $+{ÏøÏ dü+~Û+∫ ̋ ≤– <Ûë´qìeT>∑Tï&Ó’
ngeT+Á‘·+ »|ædüTÔqï|ü⁄&ÉT lø£èwüßí&ÉT ˇø£ sê$ Ä≈£îqT ‘·q m&ÉeTbÕ<ä+
øÏ+<ä <ë∫ ñ+∫Hê&ÉT.

ãs¡“Ø≈£î&ÉT e~*q u≤D+ yÓ[¢ sê$#Ó≥Tº Ä≈£î\ìï{Ïø° >∑Ts¡TÔ ñ+∫,
lø£èwüßíì m&ÉeTbÕ<ä+ e<ä› Ä–+~.

ãs¡“Ø≈£î&ÉHêï&ÉT` ªª‘·eTs¡T e÷s¡Ty˚wü+˝À qqTï |üØøÏå+#·e∫Ãq
eTVü‰qTuÛ≤e⁄\T. Ò̋≈£î+fÒ Hê u≤D+ MT bÕ<ëìï >±j·T+#˚dæ, bÕ<ä+ øÏ+<ä
ñqï Ä≈£î≈£î >∑Ts¡TÔô|fÒº~µµ.

lø£èwüßí&ÉHêï&ÉT` ªªne⁄qT. H̊qT lø£èwüßí&çì. ˙ u≤D≤\ >=|üŒ‘·q+
|üØøÏå+#̊+<äT≈£î Ç˝≤ #̊kÕqTµµ.

NK Cells (Natural Killer Cells) HLA e÷]ÿ+>¥ ̋ Òì yê´~Ûø£D≤*ï
#·+|æẙkÕÔsTT.

yÓTT<ä{Ï u≤D+ X̄Øs¡+˝Àì nìï dü«, |üs¡ ø£D≤\ô|’ >∑Ts¡TÔô|&ÉT‘·T+~.
¬s+&Ée u≤D+ HLA e÷]ÿ+>¥ ñqï dü«+‘· ø£D≤\ô|’ >∑Ts¡TÔqT #Ó]|æẙdüTÔ+~.
eT÷&Ée u≤D+ e÷]ÿ+>¥ Ò̋ì yê{Ïì n+‘·+ #̊düTÔ+~ NK Cells s¡÷|ü+˝À.
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ãs¡“Ø≈£î&ÉT m|ü&É÷ z&çb˛‘·Tqï |üøå±q b˛sê&ÉT‘·T+{≤&ÉT ø£qTø£
X̄Á‘·Te⁄\T (yê´~Ûø±s¡ø£ Je⁄\T) z&çb˛‘·Tqï|ü⁄&ÉT yê{Ï |üøå±q #̊] yê{Ïì
ø±bÕ&ÉT‘·÷ X¯Øs¡+˝Àì eTTK´yÓTÆq nej·Tyê\qT ôd’{§øÏHé ‘·TbòÕqT‘√
eTT+#Ó‘·TÔ‘ê&ÉT. Ä$<Ûä+>± dü«|üs¡ |üøå±\ ìs¡Te⁄]˙ eT≥Tºô|{Ïº eTè‘·T´e⁄≈£î
düVü‰j·T|ü&É‘ê&ÉT. n+<äTπø lø£èwüßí&ÉT ãs¡“Ø≈£î&ÉT j·TT<ä∆+ #̊j·T≈£î+&Ü n‘·&çì
ª‘=*ã*µ >± ˇ|æŒ+#ê&ÉT.

NK Cells (Natural Killer Cells). Ç$ s¡ø£Ô+˝À ñ+&ç yÓ’s¡dt X̄Øs¡+˝À
Á|üẙ•+∫q eT÷&ÉTs√E˝À¢H̊ j·TT<ë∆ìøÏ dæ<ä∆yÓTÆ, yê´~ÛÁ>∑düÔyÓTÆq ø£D≤\ô|’ ñqï
MHC qT >∑T]Ô+∫ yê{Ïì ôd’{§øÏHé‡ <ë«sê ø£]–+∫y˚kÕÔsTT (Lysis or
Apoptosis |ü<ä∆‘·T\˝À). MHC-I e÷s¡ÿsY‡ Ò̋ì ø£D≤\˙ï M{Ï Á|üuÛ≤e+‘√
#·+|æẙj·Tã&É‘êsTT. Apoptosis nH̊~ Programmed Cell Death - ej·TdüT
ô|’ã&√, yê´~Û <ë«sêH√ ã\V”≤qyÓTÆq ø£D+, <ëì˝Àì q÷øÏ¢j·Tdt, Áø=e÷{ÏHé,
DNA \T X¯ø£˝≤˝…’, mRNA ≈£L&Ü $∫Ã¤qïyÓTÆ ø£D+ ∫ìï∫ìï eTTø£ÿ˝…’
Äs¡–+#·ã&ÉTÔ+~ e÷Áø=ù|òCŸ\‘√.

Á|ü‹s√p 50`70 _*j·THé ø£D≤\T Ç˝≤ eTs¡DÏkÕÔsTT e÷qe
X̄Øs¡+˝À á mbıbıºdædt |ü<ä∆‹˝À! Á^≈£îuÛ≤wü̋ À Apoptosis n+fÒ falling off
- #Ó≥¢ qT+∫ Ä≈£î\T sê*b˛e&É+. á |ü<ëìï ªCÒyéT‡ ø±sêàø̆µ düC…dtº #k̊Õ&Éì
¬øsY, yÓ’©, ø£ÁØ XÊgE„\T ù|s=ÿHêïs¡T. Death inducing signalling complex
- ø±ùdŒdt\T (Caspases), Bax-Bac Proteins, Tumour Necrosis factor \T
Ç$ ø£D eTs¡D ø±sê´ìï ìs¡«Væ≤kÕÔsTT. n+‘·́ ø±˝≤q RNA, DNA \T ẙs¡T
#̊j·Tã&É‘êsTT.

á ø√$<é̀ 19 yÓ’s¡dtqT >∑T]Ô+∫ e÷sYÿ ô|fÒº+<äT≈£î, HêX̄q+ #̊ùd+<äT≈£î
ãs¡“Ø≈£î&ç u≤D≤\T` Natural Killer Cells (düVü≤» eTè‘·T´ø£D≤\T) nedüs¡+
Ç|ü&ÉT ø£ì|ædüTÔqï~.

✤✤✤✤✤
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Eosinophil Neutrophil

Macrophage
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Neutrophil with Anthrax

Macs Killing Cancer Cell
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11. n+&É|æ+&É ÁãVü‰+&Ü\÷,
$wüø£q´\÷

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªÁãVü‰à+&É|ü⁄ dü÷ú\ $X̄«qeT÷Hê (Grand
Design) n+&É+˝À, |æ+&É+˝À (dü÷ø£åà $XÊ«\T) ñqï<ë! 13.8 _*j·THé
dü+e‘·‡sê\ $X̄« |ü]D≤eT Áø£eT+, 4.5 _*j·THé dü+e‘·‡sê\ kÂs¡≈£î≥T+ã+,
uÛÑ÷$T Ä uÛÑ÷$Tô|’ ñqï Jyê\˝À Á|ü‹_+_düTÔqï<ë?µµ

n+‘·sê´$T nHêï&ÉT` ªªe÷qe |æ+&É<äX̄qT, n_Ûeè~∆ì |ü]o*+∫
q|ü⁄&ÉT ̌ ø£ ø£D+`C…’>√{Ÿ q\uÛ…’ Á{Ï*j·THé ø£D≤\T, 100`150 s¡ø±\ ø£D≤\Tqï
ãVüQø£D J$>± |ü]D≤eT+ #Ó+<ä&É+, |æ+&Ü+&É <äX̄˝À¢ ÁãVü‰à+&É|ü⁄ b˛*ø£\T
ø£ì|æ+#·&É+ ÄX̄Ãsê´ìï ø£\T>∑CÒdüTÔ+~. yÓ’s¡dt RNA, DNA \˝Àì »qT´e⁄\T,
yÓTTu…’̋ Ÿ C…HÓ{Ïø̆ m*yÓT+{Ÿ‡ (MGE) $$<Ûä s¡ø±\ ø£DC≤\|ü⁄ eè~∆øÏ, ‘·<ë«sê
nej·Tyê\T s¡÷bı+<ä&ÜìøÏ ‘√&ÉŒ&ç ñ+&Ée#·TÃµµ.

ìy˚~‘· nqï~` ªªeTq$T|ü&ÉT #·÷<ë›+ C…’>√{Ÿ qT+∫ $$<Ûä
ø£DC≤˝≤\T, nej·Tyê\T m˝≤ |ü]D≤eT+ #Ó+<ëjÓ÷!µµ

_>¥ u≤´+>¥ ø±\+ ` 13.8 _*j·THé dü+e‘·‡sê\T
kÂs¡≈£î≥T+ã+ uÛÑ÷$T ` 4.5 _*j·THé dü+e‘·‡sê\T
Je |ü<ës¡ú+ ` 4`4.5 _*j·THé dü+e‘·‡sê\T
RNA Á|ü|ü+#·+ ` 4 _*j·THé dü+e‘·‡sê\T
Ábıø±s=´ôd’≥T¢ G DNA dominance - 3 _*j·THé dü+e‘·‡sê\T

(Ábıø±s=´ôd’≥¢ qT+∫ j·TTø±s=´ôd’≥T¢̀  2`2 _*j·THé dü+ˆˆ\ ÁøÏ‘·+
yÓTÆ{≤dædt qT+∫ $Tj·÷dædt ` 1.2 _*j·THé dü+ˆˆ\ ÁøÏ‘·+)

e÷qe Ád”Ô\˝À Oogenesis <ë«sê n+&ÉeTT, |ü⁄s¡Twüß\˝À ôdŒs¡à{À
C…HÓdædt <ë«sê X̄óÁø£DeTT ‘·j·÷¬s’Hêø£, ôd≈£îÃe˝Ÿ @ø̆º <ë«sê X̄óÁø£ø£D≤\T
$&ÉT<ä̋ …’ ˇø£ X̄óÁø£D+ >∑s¡“¤dü+∫˝ÀøÏ Á|üẙ•+∫q n+&ÉeTT‘√ ø£*dæ C…’>√{Ÿ
@s¡Œ&ÉTÔ+~.
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|òü\Bø£s¡D+ #Ó+~q 30 >∑+≥\ ‘·s¡Tyê‘· ¬s+&ÉT q÷´øÏ¢j·Tdt\Tqï
C…’>√{Ÿ Hê\T>∑T q÷´øÏ¢j·Tdt\T>± yÓTÆ{≤dædt <ë«sê, n˝≤ Hê\T>∑TkÕs¡T¢ $&ç 16
ø£D≤\Tqï e÷s¡T´˝≤ ‘·j·÷s¡e⁄‘·T+~. Ç|üŒ{ÏøÏ Ábı m+Á_jÓ÷ bòÕ˝§|æj·THé
≥÷´ãT\ qT+∫ >∑s¡“¤dü+∫ ≈£îVü≤s¡+˝ÀøÏ #˚s¡T‘·T+~. nsTT<äe s√Eø£˝≤¢
>∑s¡“¤dü+∫˝À z $‘·Ôq+˝≤ Hê≥T≈£î+≥T+~.

@&ÉTkÕs¡T¢ yÓTÆ{≤dædt »]π>|üŒ{ÏøÏ, 128 ø£D≤\Tqï u≤¢düTº«˝≤ Ç|ü&ÉT
u≤¢kıºdædüTº @s¡Œ&ç JH√yéT`yÓ’&é̀ ]ÁbıÁ>±$T+>¥ »]– dæHédæwæjÓ÷ Á{§bòıu≤¢dtº,
ôd’{§Á{§bòıu≤¢dtº\T @s¡Œ&ÜÔsTT.

Syncitio Tropheblast  Placenta
Cyto Trophoblast  Cells

ø£D≤\≈£î Totipotential X¯øÏÔ (Ç‘·s¡ ø£D≤\T>± n_Ûeè~∆ #Ó+<ä&É+)
ñ+≥T+~.

>±ÁdüTº̋ ÒwüHé <äX¯̋ À (Gastrulation) π̌ø bıs¡ ñqï u≤¢düTº̋ ≤ nH̊ø£
bıs¡\Tqï >±ÁdüTº̋ ≤>± e÷s¡T‘·T+~.

Three Layers - Ectodern
- Endoderm
- Mesodern

I) m+&=&ÓsYà (Ectoderm-˝À|ü* bıs¡) Bì qT+∫ XÊ«düø√X̄ ø£D≤\T
(Lung Cells), <∏Ó’sêsTT&é ø£D≤\T, bÕ+ÁøÏj·÷{Ïø̆ ø£D≤\T @s¡Œ&ÜÔsTT.

II) MTk˛&ÓsYà (Mesoderm-eT<Ûä́  bıs¡). Bì qT+∫ Vü≤è<äj·T ø£D≤\T,
ø£+&Ésê\T, eT÷Á‘·|æ+&Ü\ ≥÷´ã÷´ Ÿ̋‡ ø£D≤\T, mÁs¡s¡ø£Ô ø£D≤\T, ù|e⁄\˝Àì
ø£+&És¡ ø£D≤\T (Smooth Muscle Cells) @s¡Œ&ÜÔsTT.

III) mø=º&ÓsYà (Ectodern-u≤Vü≤´ bıs¡). Bì qT+∫ #·s¡à|ü⁄ ø£D≤\T,
q÷´sêqT¢, |æ¬>à+{Ÿ ø£D≤\T @s¡Œ&ÜÔsTT.

á ø£D≤\ qT+∫ $$<Ûä nej·Tyê Ò̋s¡Œ&ÜÔsTT.
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#ê˝≤ yÓ’s¡düT\T nìï s¡ø±\ ø£DC≤˝≤\ô|’ <ë&ç #̊j·T>∑\e⁄. ø±ì
ø=ìï yÓ’s¡düT\T Á|ü‘˚´ø£ ø£DC≤˝≤\ô|’ <ë&ç #˚j·T&Üìì Tissue Tropism
n+{≤s¡T.

ôdŒsYà (Ç+Á~j·Tø£D+) ‘·qô|’ ñqï ÇEe÷ Ÿ̋ (Izumol) Ábı{°Hé
‘êfī|ü⁄#Ó$‘√ n+&Éø£D+ô|’ ñqï EH= Juno-Folr-4 <ë«sêìï ‘Ó]∫ ˝À|ü*øÏ
Á|üẙ•+∫q≥T¢ yÓ’s¡düT\T ‘·eTe<ä›qTqï ôdŒdæ|òæø̆ ø° ‘√ ‘·eT≈£î nqT≈£L\yÓTÆq
ø£D≤\ <ë«sê\T ‘Ós¡∫ ˝ÀìøÏ Á|üy˚•kÕÔsTT. XÊgE„\ nqTe÷qy˚T$T≥+fÒ
á Á|ü‘˚́ ø£ ø£D≤\ »qT´e⁄\T, á yÓ’s¡düT\ »qT´e⁄\÷ π̌ø ìsêàD≤ìï ø£*–
ñHêïj·÷?

HIV GP-120 Glycoproten-120 ‘êfi¯+#Ó$ nsTT‘˚ e÷Áø=ù|òCŸ,
T Cells ô|’ ñqï CD4 e÷s¡ÿsY <ë«s¡+. <ëìï ‘Ós¡T#·T≈£îì HIV yÓ’s¡dt s¡ø£åø£
ø£D≤\˝ÀøÏ Á|üẙ•+∫ s¡ø£åø£ e´edüúqT düs¡«HêX̄q+ #̊düTÔ+~.

m|td”ºHé u≤sY yÓ’s¡dt (Epstein Bar Virus)` GP 350/220 (Key) -
DC21 B-*+|òtôd’≥T¢ (Door). á yÓ’s¡dt Infectious mononucleosis,
Hodgkins disease, Burkitt Lymphoma, Naso Pharyngeal Carcinoma,
Lymphoma \≈£î ø±s¡DyÓTÆ+~.

ôV≤]Œdt dæ+ô|¢ø̆ (Herpes Simplex) - gB ¬>¢Ìø√Ábı{°Hé ‘êfi¯+#Ó$
ø±>±, Heparin Sulfate <ë«s¡+ ñqï Mucous Membrane ø£D≤˝À¢
Á|üẙ•düTÔ+~. j·÷uÛ…’ dü+e‘·‡sê\˝À|ü⁄ ej·TdüTqï 67 XÊ‘·+ e÷qe⁄\˝À á
ôV≤]Œdt yê´~Û ñqï~ (The most common sexually transmitted disease).

Ç|ü&ÉT n\¢ø£̋ À¢\+ düèwæºdüTÔqï ø√$<é̀ 19 yÓ’s¡dt ‘·q Spike SI
Ábı{°HéqT XÊ«düø√X¯ ø£D≤\ ACE-2 ]ôdbÕºsY≈£î n+≥T≈£îì ø£D≤˝À¢øÏ
Á|üẙ•düTÔqï~. (ACE-2 ]ôdbÕºs¡T¢qï ø£D≤\T`Lung Alveolar Epithelial Cells,
Enterocytes of small intestine, Vascular Endothelial Cells, Oral-Nasal
Mucosa, Bone marrow, Spleen, Liver, Kidney, Brain). á ø£s√Hê yÓ’s¡dt
m+&√&ÉsYà ø£D≤\ô|’ <ë&ç #̊düTÔqï~.
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á yÓ’s¡dt nH̊~ Submicroscopic yê´~Ûø±s¡ø£ J$. Ç~ Jeø£D≤˝À¢
e÷Á‘·ẙT ¬s|æ¢πø{Ÿ #̊j·T>∑\T>∑T‘·T+~. 1892˝À Dmitri Ivanovsky }Væ≤+∫q
{§u≤ø= yÓTTC≤sTTø̆ yÓ’s¡düTqT 1898˝À Martinus Beijerinck ø£qT>=Hêï&ÉT.
Ç|üŒ{ÏøÏ 6000 yÓ’s¡düT\ >∑T]+∫ XÊgE„\≈£î ‘Ó\TdüT. düeTTÁ<ë\˝ÀH̊ 1031

yÓ’s¡düT\THêïj·Tì z n+#·Hê. Ç|üŒ{ÏøÏ 500≈£î ô|’>± yÓ’s¡düT\ »qT´*|æì
decode #̊kÕs¡T XÊgE„\T. Je |ü]D≤eT Áø£eT+˝Àì yÓ’s¡T<Ûë´\≈£î, Evolutionary
transitions ≈£î DNA, DNA Replications ≈£î, j·TTø±s=´ôd’≥T q÷øÏ¢j·Tdt
@s¡Œ&É&ÜìøÏ (u≤øÏº]j·÷, nsêÃsTTj·÷, j·TTø±s=´ôd’{Ÿ) yÓ’s¡düT Ò̋ ø±s¡D+>±
XÊgẙ‘·Ô\T uÛ≤$düTÔHêïs¡T. dü÷ø£åàJe⁄\T, yÓTTø£ÿ\T, »+‘·Te⁄\ô|’ <ë&ç#̊dæ ‘·eT
ñìøÏì #ê≥T≈£î+{≤sTT yÓ’s¡düT\T.

á yÓ’s¡düT\ qT+∫ s¡øÏå+#·Tø√e&ÜìøÏ yêøÏ‡H̊wüqT\T ‘√&ÉŒ&ÜÔsTT.

yêøÏ‡H˚wüHé̀ ÇHê≈£î´ Ò̋wüHé |ü<ä∆‘·T\T #Ó’Hê, Ç+&çj·÷, dæsêÿdæj·÷,
Ç~∏jÓ÷|æj·÷, |ü•ÃeT ÄÁ|òæø±\˝À Á|ü»\T ne\+_+#̊yês¡T. |ü<äe X̄‘êã›+
qT+#̊ Ç$ yê&ÉTø£̋ À ñqï≥T¢ Ä<Ûësê\THêïsTT.

me÷àqT´jÓT˝Ÿ {ÏyÓTTìdt (1669`1720), C≤ø£uŸ ô|’˝≤]H=dt
(1659`1718) Á^≈£î yÓ’<äT´\T ø±Hédüº+{Ÿ H√|ü⁄˝Ÿ (Constantinople) ˝À
ÇHê≈£î´ Ò̋wüHé ÁbÕø°ºdüT #̊ùdyês¡T. 1716`1718 ÁbÕ+‘·+˝À ÇkÕÔ+ãT˝Ÿ̋ À
Ç+>∑¢+&é sêj·Tu≤] düreTDÏ Lady Montagu á ÇHê≈£î´ Ò̋wüHé |ü<ä∆‘·T*ï
Ç+>∑¢+&é̋ À Á|üẙX̄ô|{Ïº+~. ÄyÓT ‘·q u≤\´+˝À eTX̄S∫ u≤]q |ü&çq~.
1796˝À C…qïsY Small Pox Vaccination yê´|æÔ̋ ÀøÏ e∫Ã+~.

1774˝À u…+»$THé C…dæº nH̊ ¬s’‘·T≈£î eTX̄S∫ k˛øÏ+~. <ëìì ‘·q
≈£î≥T+u≤ìøÏ sê≈£î+&Ü #̊j·T&ÜìøÏ ñ<̊›X̄|üPs¡«ø£+>±H̊ ÇHê≈£î´ Ò̋wüHé |ü<ä∆‹˝À
Cowpox yê´~Û ñqï Äe⁄ bı≈£îÿ\ qT+∫ Á<äyêìï dü÷~‘√ bı&ç∫ Ä dü÷~‘√
≈£î≥T+ã düuÛÑT´\ uÛÑTC≤\ô|’ ^øÏHê&ÉT. }] »Hê\T n‘·&çì sêfī¢‘√ ø={Ïº,
‹{ÏºHê n‘·&ÉT ̋ …ø£ÿ#̊j·T Ò̋<äT. ø±ì ‘·s¡Tyê‘· s√E˝À¢ }fiÀ¢ n+<ä]ø° eTX̄S∫
e∫ÃHê M]øÏ sêø£b˛e&É+‘√ n‘·&çì yÓT#·TÃ≈£îHêïs¡T n|ü&ÉT ‹{Ïºqyêfi‚¢! Çs¡yÓ’
@fī¢ ‘·s¡Tyê‘· ẙT 1796˝À C…qïsY (Edward Jenner) yê´øÏ‡H̊wüHé $<Ûëq+,
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|ü]XÀ<Ûäq\T yÓTT<ä̋ …’HêsTT. 1802˝À C…qïsY≈£î |ü~ẙ\ bÂ+&ÉT¢, 1807˝À
20000 bÂ+&É¢ <Ûäq˝≤uÛÑ+ ø£*–+~. ‘·q |ü<ä∆‹ì ]ø±s¡T¶ #̊j·Tì u…+»$THé
C…ôdº≈£î Á|üX̄+kÕ|üÁ‘·+ eTT{Ïº+~ (1805˝À).

\÷sTTdt bÕX¯ÃsY |ü]XÀ<Ûäq\T yê´ø°‡Hé ‘·j·÷Ø\ eTT+<ä&ÉT>∑T≈£î
‘√&ÉŒ&çHêsTT.

@ yê´øÏ‡H̊wüq÷ q÷{ÏøÏ q÷s¡TXÊ‘·+ Á|üe÷<äs¡Væ≤‘·+ ø±<äT. Á|ü‹
\ø£åeT+~˝À ˇø£]øÏ Á|üe÷<ä+ »s¡>∑e#·TÃ, <äTwüŒ¤*‘ê\T sêe#·TÃ.

yê´ø°‡qTqT eTT+<äT |ü]XÀ<Ûäq XÊ\˝À¢ ôd˝Ÿ ø£\ÃsY̋ À |üØøÏåkÕÔs¡T. Ä
‘·s¡Tyê‘· m\Tø£\T, ≈£î+<̊fīó¢, –˙|æ>¥\T, |ü+<äT\T, ø√‘·T\ô|’ Á|üjÓ÷–kÕÔs¡T.
Ä ‘·s¡Tyê‘· eT÷&ÉT <äX̄˝À¢ e÷qe⁄\ô|’ Á|üjÓ÷>±\T »s¡T|ü⁄‘ês¡T.

yÓTT<ä{Ï <äX̄ ` 20 eT+~ô|’
¬s+&Ée <äX̄ ` 50 qT+∫ ø=ìï e+<ä\ eT+~ô|’
eT÷&Ée <äX̄ ` ẙ˝≤~ eT+~ô|’
M≥ìï{Ï˙ FDA ìsê∆]+#ê*. Çe˙ï |üPs¡ Ôe&ÜìøÏ #ê˝≤

dü+e‘·‡sê\T |ü≥ºe#·TÃ.

yê´øÏ‡Hé s¡ø±\T (Vaccine Types) :

1) Inactivated - Polio, Hepatitis A, Rabies, Inflenza

2) Attenuated - Yellow Fever, MMR (Measels, Mumps,
Rubella), Thyphoid, BCG for Tubercolosis.

3) Toxoid - Tetanus, &ç|òæÔ]j·÷ (DPT); bÕeTTø±≥T≈£î ̀  Áø=≥\dt
mÁ{≤ø̆‡ yê´øÏ‡qT

4) Sub Unit yê´ø°‡qT
` yÓ’s¡dt Surface Proteins - Hepatitis B Virus Vaccine
` yÓ’s¡dt Like Particle Vaccine - Human Papilloma Virus
` Hemagglutinin, Neuraminidase - Influenza
` Sub Unit Vaccine - Plague
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5) ConjugateVaccine
` Polysaccharide outer coat - Haemophilus influenza Type-B

6) Heterotypic Vaccine (Heterologeres / Jennerian)
- Jenner's Cowpox Vaccine against Smallpox
- BCG Vaccine - yÓTÆø=u≤øÏº]j·TyéT u§$dt qT+∫

7) Experimental
` &Ó+Á&Ó’{Ïø̆ ôd˝Ÿ yê´øÏ‡Hé
` DNA yê´øÏ‡H˚wüHé
` Recombinant Vector
` T-Cell ]ôdbÕºsY ô|ô|ºÌ&é
` RNA yê´ø°‡Hé

ø√$<é RNA yê´ø°‡qT ‘·j·÷s¡T #̊j·T&ÜìøÏ yÓ’s¡dt RNAqT *|æ&é
HêH= bÕ]ºø£̋ Ÿ‡˝À ñ+∫, yêøÏ‡H̊wüHé #̊j·T&É+ <ë«sê, @+{Ïu≤&û\qT eè~∆
#̊j·÷\H̊ \ø£ǻ +‘√ Ç|ü&ÉT nH̊ø£ |ü]XÀ<Ûäq\T »s¡T>∑T‘·THêïsTT.

yÓ’s¡dt n+fÒ $wü+. bÕeTTø±≥T≈£î ã …̋’b˛≈£î+&Ü uÖ<ä∆eT‘· Á|ü#ês¡≈£î\T
$wü+ ø=~› yÓ÷‘ê<äT\˝À ‘ê– Vü≤sêsTT+#·T≈£îH̊yês¡T. bÕ\ düeTTÁ<ä eT+<∏äq
düeTj·T+˝À ̋ Àø±ìï <äVæ≤düTÔqï Vü‰˝≤Vü≤˝≤ìï ‘ê–, >=+‘·T˝ÀH̊ ÇeTT&ÉTÃ≈£îì
>∑s¡fi¯ø£+sƒ¡T&Ó’Hê&ÉT •e⁄&ÉT.

ø£*ÿ|ü⁄sêD+˝À ∫Á‘·^e⁄&ÉH˚ >∑+<Ûäs¡T«&ç uÛ≤s¡´ düT˝À#·q≈£î ‘·q
#·÷|ü⁄\‘√ m<äT{Ïyêfī¢qT uÛÑdüà+ #̊j·T>∑*–q X̄øÏÔ ñ+&̊<äì #Ó|üŒã&çq~.

Á^≈£î |ü⁄sêD≤\˝Àì yÓT&ÉTkÕ≈£î n≥Te+{Ï X̄πøÔ ñqï~. ÄyÓT •s√C≤\T
uÛÑj·T+ø£s¡+>± ãTdüø=fÒº düsêŒ\T. ÄyÓT #·÷|ü⁄≈£î m<äT{Ïyêfió̄fl uÛÑdüàyÓTÆ ã÷&ç<ä
sêX̄ó\j̊T´yês¡T.

$TÁ‹<̊{Ÿ‡ VI ` bı+≥dt Á|üuÛÑTe⁄ ` ‘·qô|’ me¬s’Hê $wüÁ|üjÓ÷>∑+
#̊kÕÔπsyÓ÷qì uÛÑj·T|ü&ç s√p ø=~›ø=~›>± $wü+ $T+π>yê&ÉT. n+<äTπø <ëìì
ª$TÁ‹<ë‹dü+µ (Mithridatism) nHêïs¡T.
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$wüø£q´\‘√ X¯è+>±s¡+˝À bÕ˝§Zqïyêfi¯ófl #·ìb˛‘ês¡ì Á|ü»\T
#Ó|ü≈£îH̊yêfīó¢. #·+Á<ä>∑T|ü⁄Ô&çì #·+|ü&ÜìøÏ q+<äT&ç eT+Á‹ sêø£åkÕe÷‘·T´&ÉT
|ü+|æq $wüø£q´qT #êD≈£î´&ÉT ‘Ó*$>± |üs¡«‘·≈£î&ç e<ä›≈£î |ü+|ü⁄‘ê&ÉT. eTVü‰
|ü<äàq+<äT&ÉT ‘êqT sêC≤´~Ûø±sêìï <äøÏÿ+#·Tø√&ÜìøÏ •X̄óHê>∑|ü⁄e+X̄düTú&Ó’q
ø±˝≤XÀ≈£î&çì $wüø£q´‘√ #·+|æ+#·&Ü&ÉH̊~ ◊‹Vü≤´+.

HIV-AIDS qT $wüø£q´>± e]í+#ês¡T #ê˝≤eT+~ n~ ñ<Ûäè‘·+>±
ñqï|ü&ÉT. Ç|ü&ÉT ø√$<é̀ 19 yÓ’s¡düT ø=‘·Ô $wüø£q´>± ù|s¡T‘Ó#·TÃ≈£îqï~.

1798˝À Smallpox Vaccine (C …qïs Y ) , ø £\sê`1897,
Ä+Á<∏ëø˘‡`1904 (\÷sTTdt bÕX¯ÃsY)— ù|¢>∑T, u≤ø°º]j·T˝Ÿ yê´ø°‡qT\T
(1890`1950)— f…{≤qdt̀ 1923 (n …̋>±®+&ÉsY ¬>¢HÓï), &ç|òæÔ]j·÷ (1926)—
ô|s¡Tºdædt̀ ø√]+‘· <ä>∑TZ DPT yê´øÏ‡Hé (1948), b˛*jÓ÷≈£î Salk, Sabin
yê´øÏ‡qT¢, MTõ˝Ÿ‡, eTT+|t‡, s¡Tu…˝≤¢ yê´ø°‡qT (MMR)— DNA, RNA
yê´ø°‡qT\T, ôd’{§yÓT>±˝§ yÓ’s¡dt, ôV≤]Œdt dæ+ô|¢ø̆‡ yÓ’s¡düT (HSV) düº|òü̋ Àø√¬ø’,
Áôdºbıºø=¬ø’, ôw’C…̋ ≤¢, ÇHé|òü⁄¢jÓT+C≤, HIV, dædüºk˛$Tj·÷dædt yê´<ÛäT\πø ø±ø£
yÓ’s¡dt\ e\q e#̊Ã ø±´q‡s¡¢≈£î, m\Ø®\≈£î, m&çø£åHé\T, Ä{À ÇeT÷´Hé yê´<ÛäT\≈£î
<∏Ósê|ü⁄´{Ïø˘ (Therapeutic) yê´øÏ‡qT\T ‘·j·÷s¡T#˚ùd ~X¯>± |ü]XÀ<Ûäq\T
kÕ>∑T‘·THêïsTT.

1970`1980 ÁbÕ+‘ê˝À¢ yê´øÏ‡q¢≈£î e´‹πsø£+>± Hê´j·÷\j·÷˝À¢
yê´C≤´\T, Á|üC≤ Á|ü<äs¡Ùq\T, m≈£îÿe ø±e&ÉẙT ø±ø£ ˝≤uÛ≤\T ‘·–Zb˛e&É+‘√
nH̊ø£ dü+düú\T |ü]XÀ<Ûäq\qT ì*|æẙkÕsTT.

n+‘̊ø±ø£ #ê˝≤eT+~ yê´øÏ‡Hé e´‹πs≈£î\T` Hê X̄Øs¡+`HêsTTwüº+
nq&ÉẙT >±ø£ yê´ø°‡Hé e\q yê´~ÛÁ>∑düTÔ̋ …’qyês¡T dü+|òü÷\T>± @s¡Œ&çHês¡T.
Ä{Ï»+ (Autism) ˝≤+{Ï yê´<ÛäT\≈£î yê´øÏ‡H̊wüHé ø±s¡DeTì ø=+<ä] yê<äq.

✤✤✤✤✤
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Comparative Embryology of the Vertebrates;

Zygote
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Human Embryo 8 weeks

Human Embryo Human foetus

Germ Layers
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12. yÓ’s¡düT\T`{°ø±‘ê‘·Œsê´\T
j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªá yê´ø°‡qT\T dü¬ø‡dt nj̊T´ neø±X̄+ ‘·≈£îÿe.

m+<äTø£+fÒ M{Ï \ø£ǻ + yÓ’s¡dt @+{°»HéqT ̋ Ò<ë yÓ’s¡dt ôd’Œø̆ Ábı{°HéqT @+{Ïu≤&û\
<ë«sê q÷´Á≥ …̋’CŸ #̊j·T&É+. <ëìø£+fÒ eTT+<äT eTq+ ns¡ú+ #̊düTø√yê* á
yÓ’s¡dt ÁbÕNq yÓ’s¡kÕ‡ Ò̋ø£ á ø±\|ü⁄ yÓ’s¡kÕ nì. ˇø£ẙfī n~ eTìwæøÏ Last
Common Universal Ancestor qT+∫ dü+Áø£$T+∫q RNA >±ì DNA >±ì
nsTT ñ+&ç e÷qe Áø√yÓ÷CÀeTT\˝À ìøÏå|üÔyÓTÆ ñ+fÒ n~ yÓ’s¡dt sêø£qT n&ÉT¶ø√ø£
kÕ«>∑‘·+ |ü\T≈£î‘·T+~. ˝À|ü*øÏ #̊]q yÓ’s¡dt ‘·q <ä>∑Zs¡ ñqï ‘êfi+̄#Óe⁄\‘√
‘·q ø£qT≈£L\yÓTÆq <ë«sê\ ‘·\T|ü⁄\T rdüTÔ+~. Ä ‘·sê«‘· Symbiosis Ò̋<ë
j·TT<ä∆+!µµ.

n+‘·sê´$T nHêï&ÉT` ªªás√E eTq+ Ç+ø=ìï M&çjÓ÷\T #·÷kÕÔeTT.
Ç+ø√ düsYÁô|’E MTø√dü+ ø±#·T≈£îì ñqï~µµ.

ìẙ~‘· q$«+~ øÏ\øÏ̋ ≤` ªªj·T …̋¢kÕ‡]HéqT eT]+‘· f…q¸Hé̋ À ô|≥º≈£î.
j·T …̋¢kÕ‡]Hé á |üP≥ eTq+ yÓ’s¡düT\ô|’ e∫Ãq ø±+Á≥eØ‡\qT #·÷<ë›+. Ä
‘·s¡Tyê‘· zkÕ] á ø√$<é̀ 19 yÓ’s¡dt e´eVü‰sêìï düMTøÏå+∫, Ä ‘·s¡Tyê‘·
$TeTà*ï MT˝Àø£+˝À ùd«#·Ã¤>± ‹]π>+<äT≈£î ø±yê*‡q @sêŒ≥T¢ #̊kÕÔ+µµ.

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªHê≈£î <äèwæºì Á|ükÕ~+#ês¡T. >∑&É∫q 35
@fi¢̄ ôd’qT‡ Á|ü>∑‹ì, $X̄« ø±\πsKqT ø£fī¢≈£î ø£{Ïºq≥T¢ #·÷|æ+#ês¡T. Ç|ü&ÉT
H̊qT MT≈£î ãTTDÁ>∑düTÔ&çì. Hê≈£î neø±X̄+ sTTùdÔ Hê |ü]XÀ<Ûäq\T ø=qkÕ–kÕÔqTµµ.

ø±qŒ¤¬sHé‡ Vü‰\T˝À eTs¡\ ÁbıC…ø£åHé ÁbÕs¡+uÛÑeTsTT´+~.

>∑‘· <äXÊã›+˝À yÓ’<ä́ , Äs√>∑́  s¡+>±\˝À >=|üŒ >=|üŒ e÷s¡TŒ\T
dü+uÛÑ$+#êsTT. n<̊ düeTj·T+˝À ø=ìï ñ‘êŒ‘ê\÷ #√≥T #̊düT≈£îHêïsTT.
ø=ìï Á|üø£è‹ yÓ’|üØ‘ê´\T, eT]ø=ìï e÷qe ì]à‘ê\T.

1)  #Ó’Hê ‘·j·÷s¡T#̊ùd Ä≥u§eTà\ô|’q ẙdæq …̋&éô|sTT+{Ÿ
2)  Áô|ò+#YÁô|ò’dt̀ &=q{Ÿ‡ ` Trans fats - Obesity
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3)  |æ|æŒ|üfī¢ s¡+Á<Ûë\qT |üP&̊Ã Sealent˝À ñ+&̊ _dt|òæHê Ÿ̋̀ A (BPA)

4)  ãsY¶|òü⁄¢ (H5N1)

5)  SARS (Severe Acute Respiratory Syndrome)

6)  MRSA (Methecillin Resistant Staphylococcus Aureus)

7)  HRT (Hormone Replacement Therapy)

8)  Ä+Á<∏ëø̆‡ (Anthrax)

9)  ôd Ÿ̋bǫ̀ qT¢ ` ø±´q‡sY
10) Covid-19

Ç$ø±ø£ #·¬øÿs¡ ã<äT\T yê&̊ Asparatame ‘√ Multiple Sclerosis,
Lupus, cÕ+|üP˝À m≈£îÿe qTs¡T>∑T e#̊Ã+<äT≈£î yê&̊ k˛&çj·T+ ̋ ≤¬s Ÿ̋ dü̋ ÒŒ¤{Ÿ‘√
ø±´q‡sY edüTÔ+<äH̊ ndü‘·́  Á|ü#êsê\T }|ü+<äT≈£îHêïsTT.

2009˝À e∫Ãq ôd’«Hé |òü⁄¢ $e÷q Á|üj·÷D≤\ e\¢ $düÔ]+∫+<äì
uÛ≤$+#ês¡T. á ø√$<é̀ 2019 yê´|æÔøÏ ø±s¡D+ $e÷q Á|üj·÷D≤\ì $e÷q
Á|üj·÷D≤*ï ì*|æẙkÕs¡T Ç|ü&ÉT.

|üesY …̋’q¢e\¢ m\Áø=º e÷¬>ï{Ïø˘ πs&çj˚TwüHé $&ÉT<ä̋ …’ ã¢&éø±´q‡sY,
*+bòıe÷ yê´<ÛäT\T, ôd Ÿ̋bǫ̀ Hé yê&Éø£+ e\¢ Áu…sTTHé ø±´q‡sY ekÕÔj·Tì s¡÷eTs¡T¢
e#êÃsTT. e÷+kÕìï ì\« ñ+#̊+<äT≈£î yê&̊ HÓ’ÁfÒ{Ÿ‡ qT+∫ N-Nitroso
Compounds $&ÉT<ä̋ …’ ø±´q‡sY ø£*–kÕÔj·Tì ø=+<äs¡T XÊgE„\T n_ÛÁbÕj·T
|ü&ÉTÔHêïs¡T.

MMR (Measels, Mumps, Rubella) yê´ø°‡Hé e\¢ |æ\¢\≈£î Autism
edüTÔ+<äqï yês¡Ô Á|ü»\˝À ø£̋ À¢\+ düèwæº+∫+~. yÓ’<äT´\T, XÊgE„\T n~
ndü‘·́ eTì m+‘· #Ó|æŒHê Á|ü»˝À¢ uÛÑj·÷+<√fīq\T ø£\>∑&É+‘√ yê´øÏ‡H̊wüHéqT
e´‹πsøÏ+#̊yê] dü+K´ ô|]–+~. Autism e∫Ãq |æ\¢\ ‘·*¢<ä+Á&ÉT\T ø=+<äs¡T
ø±+ô|H˚‡wüHé ø√dü+ ø√s¡Tº\¬øø±ÿs¡T. Hê´j·TkÕúHê\T yê]øÏ nqT≈£L\+>±
düŒ+~+#·̋ Ò<äT.

n‘ê´X¯ yê´bÕs¡düTÔ*ï ø£©ÔøÏ |ü⁄]ø=\TŒ‘·T+~. ªø£©Ô u≤]q |ü&Éì~
‘·*¢Áù|eT ˇø£ÿfÒµ nqï+‘·>± ø£©Ô düs¡«yê´|üÔeTsTT´+~.
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1858˝À mì$T~ ẙ\eT+~ •X̄óe⁄\ eTs¡D≤ìøÏ <ë]rdæq Swill
Milk Scandal, 1905˝À Upton Sinclair  ‘·q 'The Jungle' |ü⁄düÔø£+˝À
e]í+∫q nyÓT]ø£Hé MT{Ÿ kÕÿ+&É̋ Ÿ, 1918˝À e∫Ãq kÕŒìwt |òü⁄¢ (H1N1
ÇHé|òü⁄¢jÓT+C≤`A) e\¢ Á|ü|ü+#·+˝Àì eT÷&Ée e+‘·T »HêuÛ≤ (50 ø√≥¢ eT+~
eTs¡D+), 1963˝À Thalidomide eT+<äT e\q eTs¡DÏ+∫q 2000 eT+~,
ø±fīS¢ #̊‘·T\÷ Ò̋ø£ bòıø=yÓT*j·÷ (Phocomelia)‘√ |ü⁄{Ïºq |ü~ẙ\ eT+~
•X̄óe⁄\÷— 1981˝À Toxic oil syndrome - Ä*yé ÄsTT Ÿ̋>± n$Tàq ø=˝≤®q÷HÓ
` ôdŒsTTHé̋ À 600 eT+~ eTè‹øÏ <ë]rdæqB, 1981˝À yÓTT<ä̋ …’q HIV-
AIDS Ç|üŒ{Ïπø eT÷&ÉT ø√≥¢eT+~ì bı≥ºq ô|≥Tº≈£îqï~. (b˛*jÓ÷ yêøÏ‡Hé
‘·j·÷s¡T#̊j·T&ÜìøÏ yê&çq ø√‘·T\ ø£DC≤\+˝À ñqï yÓ’s¡düT yê´ø°‡qT e\q
HIV ø±+>√ n+‘·{≤ yê´|æ+∫+<äH̊~ m&É«sY¶ VüA|üsY dæ<ë∆+‘·+).

1996 ` Mad Cow disease. |üX̄óe⁄\ <ëD≤˝À yê&çq e÷+dü|ü⁄
ñ+&É\˝Àì Á|æj·÷Hé (Prion) Ábı{°qT¢ |üX¯óe⁄\˝ÀøÏ #˚s¡>± Ä |üX¯óe⁄\
e÷+kÕìï ‹qï eTqTwüß\≈£î e∫Ãq yê´~Ûì` Creutzfeldt - Jacob disease
nì |æ*#ês¡T.

2001˝Àì Ä+Á<∏ëø̆‡ bı&ç (Amerithrax)ì nyÓT]ø±˝Àì MT&çj·÷
Ä|ò”düT\≈£î |ü+|æq dü+|òüT≥q\÷, 2003˝À SARS, 2004 m$j·THé
ÇHé|òü⁄¢jÓT+C≤ (ãsY¶|òü⁄¢), 2006 - Trans fat toxicity, 2007`d”dü|ü⁄ ô|sTT+{Ÿ
#̊j·Tã&çq #Ó’Hê Ä≥u§eTà\÷, 2008`#Ó’Hê Milk Scandal (yÓTÆ̋ ≤yÓTÆHé‘√
ø£©Ô)˝À 3 \ø£å\ eT+~ yê´~ÛÁ>∑düTÔ\T ø±>± 54000 eT+~ ∫Hêïs¡T\T ÄdüŒÁ‹
bÕ\j·÷´s¡T. Äs¡T>∑Ts¡T #·ìb˛j·÷s¡T). 2008˝À ¬øq&Ü, ∫©\˝À *ôdº]j·÷dædt
yê´~Û yê´|æÔ, 2009˝À H1N1`ÇHé|òü⁄¢jÓT+C≤, 2012˝À bÕ*Ç+bÕ¢+{Ÿ
ÁbÕôdúdædt\ ` Breast Implants ˝À ø£©Ô dæ*ø±Hé yê&çq≥T¢ ãTTEyÓ’q |òüT≥q,
2014˝À |ü•ÃeT ÄÁ|òæø±˝À mu§˝≤ yÓ’s¡dt yê´|æÔ, 2015˝À õø± yÓ’s¡dt, 2019˝À
ø√$<é̀ 19 bÕ+&Ó$Tø̆\T ` @<√ n+‘·sê®rj·T ≈£îÁ≥ M{Ï yÓqTø£ ñqï<äH̊~
ø=+<ä] Äs√|üD! yÓ’s¡dt\qT Jyêj·TT<Ûë\T>± yê&̊ |ü]XÀ<Ûäq\T, yê´ø°‡qT\T
‘·j·÷s¡T #̊ùd $<ÛëHê\˝Àì ̋ À≥TbÕ≥¢‘√ ø=‘·Ôø=‘·Ô yÓ’s¡düT\T |ü⁄≥Tºø=∫Ã dü+øå√uÛÑ
ø±s¡D≤\e⁄‘·THêïj·Tì ø=+<äs¡T uÛ≤$düTÔHêïs¡T.
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C…qïsY yê´øÏ‡H̊wüHé yÓ’<ä́ s¡+>∑+˝À ˇø£ $|ü¢yêìï rdüTø=∫Ã+~. <ëì
e\q kÕà Ÿ̋bÕø̆‡ (Smallpox) n+‘·yÓTÆ+~. b˛*jÓ÷ yê´~Û <ë<ë|ü⁄ q•+∫+~.
ø±ì yê´øÏ‡H̊wüHé e\¢ yê´~ÛÁ>∑düTÔ̋ …’q |æ\¢\ ‘·*¢<ä+Á&ÉT\T, @+{Ï yê´øÏ‡H̊wüHé
eT÷yéyÓT+≥TqT ã\|üs¡#̊yês¡T ‘·eT‘·eT ø±s¡D≤\qT #ÓãT‘·THêïs¡T.

` me] X̄Øs¡ s¡ø£åD yêfī¢ ÇcÕºsTTcÕº\ô|’ Ä<Ûës¡|ü&ç ñ+≥T+~.
` Ç~ e÷ eT‘· dæ<ë∆+‘ê\≈£î e´‹πsø£+.

1885 e÷]Ã˝À <ë<ë|ü⁄ \ø£å eT+~ Á|ü<äs¡Ù≈£î\T ©ôddüºsY (Leicester)
yê´ø°‡q¢≈£î e´‹πsø£+>± Á|ü<äs¡Ùq\T »]bÕs¡T. nyÓT]ø±˝À ≈£L&Ü Ç≥Te+{Ï
Á|ü<äs¡Ùq\T »]– C≤ø£uŸdüHé nH̊ n‘·&ÉT Hê´j·TkÕúHêìøÏ yÓ[¢q|ü⁄&ÉT U.S.
Supreme Court n‘·&çøÏ e´‹πsø£+>± rs¡TÃ sTT∫Ã+~.

1970`1980 <äXÊã›+˝À DTP (&ç|òæÔ]j·÷`f…{≤qdt̀ ô|s¡Tºdædt), DPT
yê´ø°‡Hé e\q 36 eT+~ ∫Hêïs¡T\T qsê\ yê´~ÛÁ>∑düTÔ̋ …’Hês¡ì MT&çj·÷˝À
Á|ü#ês¡+ ñ<Ûäè‘·+>± »]–+~. 1991˝À 'A Shot in the Dark' nH˚ |ü⁄düÔø£+,
Vaccination Roulette nH˚ 1982 M&çjÓ÷ yê´ø°‡Hé <äTwüŒ¤*‘ê\qT
ù|s=ÿq&É+‘√ ô|<ä› n\»&ç πs–+~. neTàø±\T |ü&çb˛e&É+, ̋ ≤uÛ≤\T ‘·>∑Z&É+,
ø√s¡Tº πødüT\ ‘·\ø±j·THÓ|ü\T ‘·≥Tºø√ Ò̋ø£ #ê˝≤ eT+<äT\ ø£+ô|˙\T ñ‘·Œ‹Ô
Äù|kÕsTT. ÇeTT´HÓ’CÒwüHé XÊ‘·+ >∑D˙j·T+>± ‘·–Z+~.

1998˝À Andrew Wakefield nH˚ Á_{Ïwt &Üø£ºs¡T MMR (MTõ Ÿ̋‡,
eTT+|t‡, s¡Tu…̋ ≤¢) yê´øÏ‡Hé≈£î Ä{Ï»+, ù|e⁄\ yê´<ÛäT\≈£î eT<Ûä́  @<Ó’Hê dü+ã+<Ûä+
ñqï<̊yÓ÷qì |ü]XÀ<Ûäq\T kÕ–+#ê&ÉT. MMR yê´ø°‡Hé u≤~Û‘·T\eTqT≈£îH̊
yêfīó¢ ̋ ≤j·Ts¡T¢ n‘·&çøÏ ø=+‘· &ÉãT“ eTT≥º#Ó|æŒq |òü*‘·+>± n‘·&ÉT ‘·q ]ôd]Ãì
yêfī¢≈£î nqT≈£L\+>± Áyêdæ Lancet˝À Á|ü#·T]+#ê&Éì Á_{Ïwt yÓT&çø£̋ Ÿ øöì‡˝Ÿ
ìsê∆s¡D≈£î e∫Ã n‘·&ç ù|s¡TqT yÓT&çø£̋ Ÿ ]õdüºsY qT+∫ ‘=\–+∫+~.

n˝≤π> yê´ø°‡qT\ Á|æ»πs«{Ïyé̋ À ñ+&̊ Thimerosal (yÓTs¡Tÿ´]`bÕ<äs¡dü+
ñqï |ü<ës¡ú+) Ä{Ï»+ (Autism)≈£î ø±s¡D+>± 'Green our vaccines'
ñ<ä́ eT+ yÓTT<ä̋ …’+~. yê´ø°‡qT\˝À ñqï yÓTs¡Tÿ´Ø XÊ‘·+ #ê˝≤ ‘·≈£îÿe>± ñ



122

Hêï ø=ìï yê´ø°‡Hé ‘·j·÷] dü+düú\T Ç|ü&ÉT yÓTs¡Tÿ´] ̋ Òì yê´ø°‡qT\qT ‘·j·÷s¡T
#̊düTÔHêïsTT.

Ç˝≤ yê´ø°‡qTqT ẙsTT+#·Tø√&ÜìøÏ dü+<̊Vü≤|ü&É&Üìï, e´‹πsøÏ+#·&Üìì
Vaccine Hesitancy, Anti-Vax n+{≤s¡T. á @+{Ï yê´øÏ‡H̊wüqT <Û√s¡DÏì
|ü~ Á|ü|ü+#· Äs√>∑́  e´‹πsø£ $<ÛëHê\˝À ˇø£{Ï>± WHO (World Health
Organization) uÛ≤$düTÔqï~.

|æ\¢\≈£î Ç|ü&ÉT ÇdüTÔqï <ë<ë|ü⁄ 14 yê´ø°‡q¢ e\q Vaccine
overload »]– n$ <äTwüŒ¤*‘ê\ìdüTÔHêïj·Tì ø=+<ä] yê<äq.

ÇeTT´H=˝≤õø£˝Ÿ m&ÉT®yÓ+≥T¢>± yê´ø°‡q¢˝À yê&˚ n\÷´$Tìj·T+
ø±+bÂ+&ÉT¢ ̀  Macrophase myofascitis ø£\T>∑CÒkÕÔj·Tqï yê<äq, bòÕsêà*¶ôV’≤&é
ø±´q‡sYqT ø£\T>∑CÒdüTÔ+<äqï n_ÛÁbÕj·T+, ø=ìï yê´ø°‡qT\T SIDS - Sudden
Infant Death Syndrome ≈£î ø±s¡DeTqï~ ≈£L&Ü ãTTEe⁄ ø± Ò̋<äT.

Ä+Á<∏ëø̆‡ yê´ø°‡qT¢, ôd’«Hé|òü⁄¢ yê´ø°‡q¢qT ẙsTT+#·Tø√&ÜìøÏ #ê˝≤eT+~
$eTTK‘·qT #·÷bÕs¡T áeT<Ûä́ ø±\+˝À.

ˇkÕe÷_Hé ˝≤&ÓHéqT |ü≥Tºø√&ÜìøÏ CIA n‘·&ÉTqï #·T≥Tº|üø£ÿ\
yê´øÏ‡H˚wüHé øÏ¢ìø˘qT q&ç|æ+~. #ê˝≤eT+~ $T*f…+≥T¢, ‘ê*ãHé esêZ\T
yê´øÏ‡H̊wüqT ‘·eT eT‘·düTú\qT #·+|ü&Üìø√, e+<ÛäT´\T>± e÷s¡Ã&Üìø√ nyÓT]ø±
|üìïq ≈£îÁ≥>± n_Ûe]í+#êsTT. nyÓT]ø£Hé Á&√Hé‡ <ë&çì Ç+<äT≈£î k˛<ëVü≤s¡D+>±
#·÷|ü⁄‘·÷+&É&É+ e\¢ bÕøÏkÕÔHé, Ä|òüÈìkÕÔHé\˝À b˛*jÓ÷ yê´~Û ìyês¡D≈£î
n+‘·sêj·T+ ø£*–+~.

Ç+&çj·÷˝À áeT<Ûä́  MR-Vac-MTõ Ÿ̋‡`s¡Tu…̋ ≤¢ yê´ø°‡qTqT 'Modi
Government-RSS Conspiracy' >± n_Ûe]í+#·&É+‘√ n~ WhatsApp˝À
yÓ’s¡̋ Ÿ>± e÷] ` #ê˝≤eT+~ Á|ü»\T yê´ø°‡HéqT ‹s¡düÿ]+#ês¡T.

M≥ìï{Ï̋ Àø° Á|ü|ü+#· Á|ü»\qT uÛÑj·Tô|{Ïºq~ b˛*jÓ÷ yê´ø°‡Hé `
HIV ñ<ä+‘·+. b˛*jÓ÷ ìyês¡D≈£î ¬s+&ÉT yê´ø°‡qT\THêïsTT.
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1) Inactivated Polio Vaccine - Injection
2) Altenuated or Weakened Polio Vaccine - Oral

Ç+»ø£åHé $<Ûëq+ düTs¡øÏå‘·yÓTÆq~. zs¡̋ Ÿ b˛*jÓ÷ yê´ø°‡Hé #·Tø£ÿ\
|ü<ä∆‹˝À $T*j·THé eT+~øÏ b˛*jÓ÷ #·Tø£ÿ\T ẙùdÔ eTT>∑TZ]øÏ b˛*jÓ÷ sêe#·TÃ.
b˛*jÓ÷ yê´øÏ‡Hé rdüTø√ø£b˛‘̊ $T*j·THé≈£î 5000 eT+~ b˛*jÓ÷ ô|sê\dædt
bÕ\qã&É‘ês¡T.

Jones Salk b˛*jÓ÷ yÓ’s¡dt\qT ø√‘·T\ eT÷Á‘·|æ+&É ø£D≤\˝À
es¡Tdü>± ÁbÕôddt #˚dæ n$ Non Virulent >± e÷s¡&É+ ø√dü+ bòÕs¡à*HéqT
ñ|üjÓ÷–+#ê&ÉT. Bìì Ç+»ø£åHé <ë«sê sTTyê«*. á yê´øÏ‡Hé |ò”̋ Ÿ¶ Á≥j·T Ÿ̋‡˝À
Çs¡yÓ’ ẙ\eT+~ yÓ’<äT´\T, 64,000 eT+~ yÓ’<ä́  dæã“+~, 2,20,000 eT+~
yê\+{°s¡T¢, 1.8 $T*j·THé bÕsƒ¡XÊ\ $<ë´s¡Tú\≈£î {°ø±\T Ç#êÃs¡T. @Á|æ̋ Ÿ
12, 1955q yê´ø°‡Hé $»j·T+ >∑T]+∫ yês¡Ô\T e#êÃsTT. Salk qT Miracle
Worker nì ø°]Ô+#ês¡T.

Ä\“sYº kÕ_Hé, ø=Ábıyédæÿ, ø±ø̆‡\T Oral Polio Vaccine $<ÛëHêìï
Á|ü‹bÕ~+#ês¡T. yÓ’s¡dtqT ø√‘·T\ eT÷Á‘·|æ+&É ø£DC≤˝≤˝À¢ ÁbÕôddt #˚dæ
Attenuate (Weak) nj̊T´≥T¢ #̊kÕs¡T. H√{Ï̋ À #·Tø£ÿ\T ẙùd |ü<ä∆‹ ø±ã{Ïº
m+‘√ düT\uÛÑyÓTÆq~. 1959`1960 ÁbÕ+‘ê˝À¢ ø±+>=, sê«+&Ü, ãTs¡T+&ç
ÄÁ|òæø± <̊XÊ\T u…*®j·T+ bÕ\q˝À ñ+&̊$. yê´ø°‡Hé\qT kÕúìø£+>± ‘·j·÷s¡T
#̊ùd+<äT≈£î <äøÏåD≤Á|òæø±˝À ÄÁ|òæø£Hé Ä≈£î|ü#·Ã ø√‹ ø£D≤\qT, |ü•ÃeT ÄÁ|òæø±˝À
ãã÷q¢ ø£D≤\qT, eTø±eP ø√‘·T\ ø£D≤\qT yê&çHês¡T.

á ø√‘·T\ ø£D≤\Tï+∫ HIV-AIDS e÷qe⁄\≈£î e∫Ã ñ+&Ée#·Ãì
1987˝À u…¢sTTHé m Ÿ̋‡e⁄&é, »s¡ï*düTº {≤yéT ø£]ºdt\T Bomb Shell Story >±
Rolling Stone |üÁ‹ø£̋ À Á|ü#·T]+#ês¡T. ø=Ábıyéd”ÿ nuÛÑ́ +‘·sê\T ‘Ó*bÕ&ÉT.
‘·s¡Tyê‘· |ü]XÀ<Ûäq\T ≈£L&Ü yê´ø°‡Hé≈£î AIDS ≈£î dü+ã+<Ûä+ ̋ Ò<äì ‘̊˝≤ÃsTT.
ø±ì <ä‹Ô nVü≤eT<é ˝≤+{Ï eT‘·Á|ü#ês¡≈£î\T (HÓ’J]j·÷) ` áHê{Ï yÓ÷&ÉsYï
Væ≤≥¢s¡T¢ b˛*jÓ÷ #·Tø£ÿ\≈£î Antifertility Drugs, Viruses qT ø£*|æ eTqô|’
<ë&ç #˚düTÔHêïs¡T ` nì Á|üø£{Ï+#·&É+‘√ Á|ü»\˝À uÛÑj·÷+<√fi¯q\qT
m≈£îÿej·÷´sTT.
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1955˝À ø£≥¢sY (Cutler)  ̋ Òãπs≥Ødt 120,000 &√düT\ Salk Polio
Vaccine ‘·j·÷s¡T#̊kÕsTT. yê{Ï̋ À ø=ìï yÓ’s¡düT\T Ç+ø± ã‹øÏ ñ+&É&É+‘√
q\uÛ…’ ẙ\eT+~øÏ ø=~›bÕ{Ï yê´~Û, 53 eT+~øÏ ô|sê\dædt, 5 eTs¡D≤\T
dü+uÛÑ$+#êsTT. Bìì nyÓT]ø± eT+<äT\ ‘·j·÷Ø #·]Á‘·̋ ÀH̊ <äTs¡<äèwü ºø£s¡yÓTÆq
dü+|òüT≥q>± #ÓãT‘ês¡T.

s√Es√E≈£L ø=‘·Ô ø=‘·Ô yê´<ÛäT\T ø£ì|ædüTÔqï|ü⁄&ÉT eTq+ Ç˝≤ mìï
yê´ø°‡qT\T rdüTø√yê*? yê´~Û e∫ÃHêø£ ø£<ë eTq≈£î j·÷+{°u≤&û\T
‘·j·÷s¡j̊T´~. eT] á˝À>± ø=+<äs¡T <äTs¡<äèwüºe+‘·T\T yê´~Û u≤]q|ü&ç
eTs¡DÏ+#ê*‡+<̊Hê? ˇø£ yê´ø°‡Hé ‘·j·÷s¡T#̊j·T&ÜìøÏ @&Ü~ô|’H̊ düeTj·T+
|ü&ÉT‘·T+fÒ, s√Es√p eT÷´fÒwüq¢‘√ e÷s¡TŒ #Ó+<äT‘·Tqï yÓ’s¡düT\ìï{Ïø° |üìøÏ
e#̊Ã j·T÷ìes¡‡˝Ÿ yê´øÏ‡Hé ø£qT>=q Ò̋e÷? ôd’Œø̆ Ábı{°q¢ø√, yÓ’s¡dt ø±´|æ‡&é
Ábı{°q¢≈£î j·÷+{Ïu≤&û\qT ‘·j·÷s¡T#̊ùd yê´ø°‡q¢‘√ Á|üjÓ÷»qeTT+≥T+<ë?
düeTTÁ<ä+˝À n\e∫Ã rsêìøÏ ‘·–* eTTø£ÿ …̋’q≥T¢ á yÓ’s¡dt ‘·s¡+>∑+ ‘·q+‘·≥
‘êH̊ düeTdæb˛‘·T+<ë?

yÓ’s¡dt\T ø£*–+#̊ $cÕìøÏ eTq ø£D≤\ qT+∫ $&ÉT<ä\j̊T´ ôd’{ÀøÏqT¢
eTq ø£D≤\≈£î, ÄsêZq¢≈£î n|üø±s¡+ #̊dü÷Ô yÓ’s¡dtqT e~ Ò̋düTÔHêïj·T+fÒ eTq
ø£D≤ Ò̋ yÓ÷düb˛‘·÷ eTq*ï yÓ÷dü+ #̊düTÔHêïj·÷? @<Ó’Hê m|æ&É$Tø̆ e∫Ãq|ü&ÉT
n+<ä] X̄Øsê˝À¢q÷ NK Cells (Natural Killer Cells)qT eè~∆ #Ó+~ùdÔ n$
ãs¡“Ø≈£î&ç u≤D≤˝≤¢ eTq*ï ø±bÕ&ÉT‘·÷ X̄Á‘·Te⁄*ï HêX̄q+ #̊kÕÔsTT ø£<ë!

✤✤✤✤✤
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Diatom

Genes
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Embryo Development Moth
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Jenner Salk

Preparation of Measles Vaccines
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13. yÓ’s¡düT ãT&çô|\÷`HêH√ ø£‘ÓÔs¡\÷
ìẙ~‘· nqï~` ªªj·T …̋¢kÕ‡]Hé! MT≈£î ẙT$TkÕÔeTqï düsYÁô|’E Ç|ü&ÉT

#·÷kÕÔs¡T! s¡+&çµµ.

n+‘·sê´$T <ë]rdüTÔ+&É>±, ìẙ~‘·, j·T …̋¢kÕ‡]Hé\T ø±qŒ¤¬sHé‡ Vü‰˝Ÿ
qT+∫ ãj·T≥≈£î e#êÃs¡T. *|òtº̋ À qT+∫ ¬s’̋ Ÿ ø±s√¢øÏ nø£ÿ&É qT+∫ nsTT<äT
ìeTTcÕ˝À¢ n+&ÉsYÁ>ö+&é̋ À ñqï uÛÑeq+˝ÀøÏ Á|üẙ•+#ês¡T. mø£ÿ&É #·÷dæHê
s√uÀ Ò̋! Ä ôV’≤ôd≈£L´]{° CÀHé̋ À yÓfīóÔqï|ü⁄&ÉT j·T …̋¢kÕ‡]Hé eTqdüT˝À nH̊ø£
Ä˝À#·q\T. Ç+‘·es¡≈£î n+‘·sê´$T, ìẙ~‘·\ ndü\T \ø£ǻ ẙT$T{À ‘·q≈£î
‘Ó*j·T Ò̋<äT. M[¢<ä›s¡÷ mes¡T? Ç|ü&Óø£ÿ&çøÏ yÓfīóÔHêïeTT?

nìï s={°Hé kÕÿHé\÷ nsTTHêø£ eTT>∑TZs¡÷ $XÊ\yÓTÆq >∑~˝ÀøÏ
Á|üẙ•+#ês¡T. yÓTÆÁø=k˛ÿ|ü⁄\T m\Áø±ºHé yÓTÆÁø√k˛ÿ|ü⁄\T, ôV’≤ m+&é ø£+|üP´≥s¡T¢,
ôd˝Ÿ, {Ïwüß´ ø£\Ãs¡Tqï >±E d”kÕ\T, ẙπs«s¡T <äX̄˝À ñqï »+‘·Te⁄\, yÓTTø£ÿ\
|æ+&É<äX̄\Tqï eT÷´õj·÷ìï <ë{Ï ùd|ò”º …̋yÓ̋ Ÿ`4˝ÀøÏ Á|üẙ•+#ês¡T. nø£ÿ&É
˝≤´uŸÁ&Édt\T, |æ.|æ.sTT. øÏ≥T¢, yÓ’s¡dt #=s¡̋ Òì <äTdüTÔ\T <Ûä]+∫ ø£+|üP´≥sY OK
nHêïø£ ˝≤´uŸ ‘·\T|ü⁄\T ‘Ós¡T#·T≈£îHêïsTT.

ªªj·T …̋¢kÕ‡]Hé! kÕ«>∑‘·+µµ $ì|æ+∫+~ yÓTÆÁø√bǫ̀ qT˝À z dü«s¡+. ªªÇ~
MTø√dü+ πø{≤sTT+#·ã&çq ôV’≤ m+&é ˝≤´uŸ. MT >∑~˝ÀøÏ Á|üẙ•+#·+&çµµ

ìẙ~‘·, n+‘·sê´$T\ ẙ|ü⁄ Á|üXÊïs¡úø£+>± #·÷dü÷Ô j·T …̋¢kÕ‡]Hé ‘·qù|s¡T
_¢+ø˘ ne⁄‘·Tqï >∑~˝À|ü*øÏ n&ÉT>∑Tô|{≤º&ÉT. m<äTs¡T>± fÒãT˝Ÿô|’ ‘êqT
n|ü⁄s¡÷|ü+>± <ë#·T≈£îqï$, ÄHê{Ï u≤+ãT ù|\T&ÉT˝À düs¡«HêX¯qyÓTÆq$
nqT≈£îqï ‘·q ø£+|üP´≥sY, mø̆‡≥s¡ï˝Ÿ Vü‰sY¶&çdtÿ\T.

ªª<∏ë+≈£L´ Áô|ò+&é‡!µµ nHêï&ÉT j·T …̋¢kÕ‡]Hé ø£è‘·»„‘· ì+&çq eTqdüT‡‘√.

j·T˝…¢kÕ‡]Hé m+‘√ ñ<˚«>∑+‘√ ñHêï&ÉT` ªb˛sTTq #·÷|ü⁄ ‹]–
e∫Ã+~. b˛sTTqeqT≈£îqï ‘·q ÁbÕDÁ|ü<äyÓTÆq ø£+|üP´≥sY ø£qã&ç+~µ ø£+|üP´≥sY
eTT+<äT ≈£Ls¡TÃì bÕdtesY¶ *+ø̆‘√ zô|Hé #̊kÕ&ÉT. ôV’≤d”Œ&é HÓ{Ÿ≈£î ø£HÓø̆º #̊dæq
nÁ˝≤ºyÓ÷&És¡Hé ø£+|üP´≥sY |üø£ÿH̊ ñqï~. <ëì |üø£ÿH̊ ∫qï dæ¢|t MT<ä ôd≈£L´]{Ï
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ø√&é‡ Áyêdæ ñHêïsTT. ¬s+&ÉT ø£+|üP´≥sY\÷ n|üŒ{Ïπø nqTdü+<Ûëì+#·ã&ç
ñ+&É&É+‘√ j·T …̋¢kÕ‡]Hé yÓ+≥H̊ >∑÷>∑T Ÿ̋ôdsYÃ yÓTT<ä̋ …{≤º&ÉT. ‘·q |ü]XÀ<Ûäq\T
mø£ÿ&É Ä–b˛j·÷sTT, Ä ‘·s¡Tyê‘· eTTô|’Œ¤ nsTT<̊fī¢̋ À ôd’qT‡, møÏ«|tyÓT+{Ÿ
n_Ûeè~∆ #Ó+<ä&É+‘√ e∫Ãq e÷s¡TŒ*ï zkÕ] ne>±Vü≤q #̊düT≈£îHêï&ÉT.

ìẙ~‘· nqï~` ªªÇ~ Á{≤Hé‡$TwüHé m\Áø±ºHé yÓTÆÁø√k˛ÿ|ü⁄. Bì‘√
j·÷uÛ…’ $T*j·THé ¬s≥T¢ e÷–ï|òæπøwüHé M\e⁄‘·T+~. Ä |üø£ÿH̊ ñqï~ d”]j·T˝Ÿ
ôdø£åHé m\Áø±ºHé yÓTÆÁø√k˛ÿ|ü⁄. n~ kÕÿì+>¥ m\Áø±ºHé yÓTÆÁø=k˛ÿ|ü⁄— ¬s+&ç{Ïì
ø£*|æq kÕÿì+>¥̀ Á{≤Hé‡$TwüHé m\Áø±ºHé yÓTÆÁø√k˛ÿ|ü⁄, ]ô|ò¢ø£åHé EM, kÕÿì+>¥
≥HÓï*+>¥ yÓTÆÁø=kıÿ|ü⁄ Çø£ÿ&É ñHêïsTT.

Ç$ &çe÷HéÁùdºwüHé s¡÷eTT\T. yÓ’sê\J ˝≤uŸ̋ À møÏ«|tyÓT+{Ÿ n+‘ê
s√uÀ\ |üs¡́ ẙø£åD˝À ñ+≥T+~µµ.

n+‘·sê´$T nHêï&ÉT` ªªj·T …̋¢kÕ‡]Hé! MT eTT+<äT ñqï dæ«#YuÀs¡T¶ô|’
ñqï q+ãsY ˇHé ã≥Hé H=ø£ÿ+&çµµ.

ø£+|üP´≥sY Ád”ÿHéô|’ ˝≤´uŸ˝Àì $$<Ûä >∑<äT\T, XÊgE„\T, ndæôdº+≥T¢
ø£ì|æ+#·kÕ>±s¡T.

yÓTT<ä{Ï >∑~ (1) yÓ’s¡dt\qT eè~∆#˚j·T&É+ (Virus Isolation and Propagation)

a) {Ïwüß´ø£\ÃsY̋ À yÓ’s¡dt\qT eè~∆ #Ó+~+#·&É+
` eTdüÿ$ u≤‘·T |æ+&É|ü⁄ ô|ò’Áu§u≤¢düTº\T (MSDEF)
` e÷&çHé &Ü]“ ≈£îø£ÿ øÏ&ûï ø£D≤\T (MDCK)
` ÄÁ|òæø£Hé Ä≈£î|ü#·Ã ø√‹ øÏ&ûï ø£D≤\T (VERO
` JÁu≤ #̊|ü ø£D≤\T

¬s+&Ée >∑~ (2) yÓ’s¡dt\qT >∑T]Ô+#·&É+ (Virus Identification)

` m\Áø±ºHé yÓTÆÁø=k˛ÿ|æ
` q÷´Á≥ …̋’õ+>¥ f…dtº‡ ` d”s¡eTT‘√
` yÓ’s¡̋ Ÿ q÷øÏ¢j·Tdt ìsêàD+, *|æ&é bıs¡ ìsêàD+
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` Elisa Text
` q÷øÏ¢j·Tdt @dæ&é, PCR, d”¬ø«ì‡+>¥

eT÷&Ée >∑~ (3) ø=‘·Ô yÓ’s¡dt\ ìsêàD+ (Novel Virus Characterization)

` yÓ’s¡düT\ dü+K´, ôdŒdæ|òæø̆ ø£DC≤\+
` yÓ’s¡düT s¡÷|ü⁄πsK\T
` yê´~Û, yÓ’s¡dt Jeq ø±\+
` RNA / DNA, mHéyÓ\|t

Hê\Ze >∑~ (4) j·÷+{Ïu≤&û f…düTº\T (Novel Virus Characterization)

nsTT<äe >∑~ (5) q÷øÏ¢sTTø˘ @dæ&é, Ád”ÿì+>¥, d”¬ø«ì‡+>¥
` RNA / DNA extraction
` PCR
` Viral Subtyping

Äs¡e >∑~ (6) ` COVID-19 Tests (ø√$<é`19 |üØø£å\T)
1) yÓ’s¡dtqT >∑T]Ô+#·&É+

` Reverse Transcription Polymerase Chain Reaction (RTPCR)
- Isothermal Nucleic Acid Amplification Assays
- Antigen Test

2) ÇẙTõ+>¥ ̀  CT Scan - }|æ]‹‘·TÔ\˝À Ground glass appearance.

TYPES
1)  Rapid Diagnostic Test (RDT)
2)  ELISA
3)  Neutralisation Assay
4)  Chemi Luminescent Immuno Assay
5)  Neutralising Vs Binding Antibodies

ìẙ~‘· nqï~` ªªj·T …̋¢kÕ‡]Hé! H̊qT, n+‘·sê´$T MT˝≤H̊ yÓ’sê\õdüTº\ẙT.
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y˚T$T<ä›s¡+ á ø√$<é yÓ’s¡düT≈£î yê´ø°‡qT ‘·j·÷s¡T#˚düTÔqï ãè+<ä+˝À düuÛÑT´\+.
MTs¡T #˚dæq |ü]XÀ<Ûäq\T Ä s√E˝À¢H˚ dü+#·\Hêìï ø£*–+#êsTT. Ç|ü&ÉT
eTqeTT+<äTqï \ø£å´+ düTs¡øÏå‘·yÓTÆq yê´ø°‡qT ‘·j·÷s¡T#˚j·T&É+µµ.

n+‘·sê´$T nHêï&ÉT` ªªH˚qT MT≈£î ¬s+&ÉT dü+e‘·‡sê\T pìj·TsYqT.
MT ]ôd]Ã ù||üs¡¢˝Àì ¬>’&é˝…’q¢‘√ y˚TeTT mu§˝≤ yÓ’s¡dt≈£î, õø± yÓ’s¡düT≈£î, H1N1
yÓ’s¡düT≈£î yê´ø°‡qT¢ ø£qT>=q&É+˝À eTT+<ä+»ẙkÕeTT. ø±ì á ø£s√Hê yÓ’s¡dt
m|üŒ{Ïø£|ü&ÉT eTT´fÒwüHé‡‘√ eTeTà*ï ‹|üŒ\T ô|&ÉTÔqï~µµ.

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªeTq+ πøe\+ ôd’Œø̆ Ábı{°Hé≈£î ̋ Ò<ë ACE-2
]ôdbÕºs¡TqT ‘Ó]#̊ ¬>¢Ìø=Ábı{°Hé MT<ä <äèwæºkÕ]ùdÔ dü]b˛<äT. Ç|ü&ÉT eTq+ á
ø√$<é̀ 19 yÓ’s¡dt C…HÓ{Ïø˘ d”¬ø«Hé‡ #·÷&É&ÜìøÏ M\e⁄‘·T+<ë?µµ

ìẙ~‘· nqï~` ªªM\e⁄‘·T+~µµ. yêsTTdt ]ø£–ïwüHé kÕ|òtºẙsY zô|Hé
#̊dæ ÇqÁdüºø£åqT¢ Çe«kÕ–+~.

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªÇø£ÿ&É DNA Editing #̊düTÔHêïsê?µµ

n+‘·sê´$T nHêï&ÉT` ªªìy˚~‘· <ë+{À¢ mø˘‡|üsYº. Crispr-Cas 9
dædüºyéT‘√ u≤øÏº]j·÷ yÓ’s¡˝Ÿ DNA qT eTTø£ÿ\T>± ø£‹Ô]+∫ ÇeTT´ì{Ï
‘Ó#·TÃ≈£îqï≥T¢—

ẙT$T<ä›s¡+ VüA´eTHé DNA qT m&ç{Ÿ #̊dæ »qà‘·' e#̊Ã ˝ÀbÕ\qT
dü]~<̊› ãè+<ä+˝À ñHêïeTTµµ.

j·T˝…¢kÕ‡]Hé nHêï&ÉT` ªªmø˘‡˝…+{Ÿ! á |üP≥ eTq+ e÷qe
Áø√yÓ÷CÀeTT\qT, á ø√$<é̀ 19 RNA d”¬ø«Hé‡qT ø£+|üP´≥sY <ë«sê ̀  yê{Ï
Identical »qT´e⁄\qT Match #̊<ë›+. ìẙ~‘ê! Hê≈£î Natural Killer Cells
ø±yê*.

n+‘·sê´$T! H̊#·Ts¡̋ Ÿ øÏ\¢sY ôd Ÿ̋‡qT ø£+Á{À\T #̊ùd »qT´e⁄\T (Genes)
@ @ Áø√yÓ÷CÀeTT˝À¢ ñHêïjÓ÷ d”¬ø«Hé‡ #·÷&É+&ç. n˝≤π> á ø√$<é̀ 19
yÓ’s¡düT\ RNA˝À eTT´fÒwüHé @ uÛ≤>∑+˝À ne⁄‘·T+<√ #·÷dæ Ä q÷´øÏ¢jÓ÷f…Æ&É¢
es¡TdüqT ø£+ù|sY #Ój·T´+&çµµ.
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ìẙ~‘· nqï~` ªªHê#·Ts¡̋ Ÿ øÏ\¢sY ôd˝Ÿ‡ eTq≈£î πs|ü⁄ ñ<äj·÷ìø£̋ ≤¢
ø£\ÃsY ne⁄‘êsTT. ø=ìï Ç|ü&ÉT \_ÛkÕÔsTTµµ.

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªyê{Ïì ø√$<é̀ 19 RNA yÓ’s¡düT\‘√ ÁbÕôddt
#̊j·T+&ç. n˝≤π> eTq <ä>∑Zs¡ ñqï e÷qe ø£DC≤\+‘√ yÓ’s¡düT\qT ÇHéô|òø̆º
#̊dæ yÓ’s¡dt̋ Àì @ »qT´es¡dü e\q e÷qe ø£DC≤\+ ôd’{ÀøÏHé ‘·TbòÕqT
ÁøÏj̊T{Ÿ #̊düTÔ+<√ yê{Ïì >∑T]Ô+#ê*.

n+‘·sê´MT! MTs¡T Crispr-Cas 9 dædüºyéTqT Hê#·Ts¡̋ Ÿ øÏ\¢sY ôd˝Ÿ‡≈£î
nqTdü+~Û+∫ n$ ø√$&é yÓ’s¡dt RNA qT eTTø£ÿ\T eTTø£ÿ\T>± #̊ùd $<ÛëHêìï
s¡÷bı+~+#·+&ç. m+<äTø£+fÒ RNA yÓ’s¡dt ¬s’uÀCÀeTT\Tï+∫ ˇø£ |ü<ä∆‹˝À
‘·q≈£î ø±yê*‡q Ábı{°q¢qT ‘·j·÷s¡T#̊düT≈£îì yê{Ï qT+∫ RNA uÛ≤>±\qT
>±*Z @|üπs≥dt̋ À bÕø̆ #̊sTTdüTÔ+~. eTq+ >±*Z @|üπs≥dtqT ìj·T+Á‹+#ê*.

ø√$<é̀ 19 ̋ Ò<ë SARS Cov-2 yÓ’s¡dt ̀  Ç~ bÕõ{Ïyé ôdHé‡, dæ+– Ÿ̋
ÁkÕº+&Ó&é RNA ̀  Bì˝À 29811 q÷´øÏ¢jÓ÷f…Æ&ÉT¢ (8903`m&çH=dæHé, 5482`
ôd’{§dæHé, 5852`>±«ìHé, 9574`j·TTπsdæ̋ Ÿ) ñHêïsTT. á JH√yéT˝À 5 Leader
Untranslated Replicase (UTR) ôd’Œø̆ (S), mHéyÓ\|t (E), yÓT+ÁuÒHé (M),
q÷øÏ¢jÓ÷ø±|æ‡&é (N), 3`UTR ‘√ø£ ñHêïsTT. bÕõ{Ïyé ôdHé‡ e\q á yÓ’s¡dt
‘êH̊ mRNA >± e´eVü≤]düTÔ+~ ø£D ôd’{ÀbÕ¢»+˝À.

eTT+<äT 5 $T<∏Ó’̋ Òf…&é ø±|t, SEMN Ábı{°q¢ »qT´e⁄\T ∫es¡ 3
Poly Adenilated ‘√ø£ yê{ÏeT<Û ä ´ Accessory proteins qT #˚ ùd
Áù|òeTT\THêïsTT. yÓTT‘·Ô+ 32000 q÷´øÏ¢jÓ÷uÒdt\T, q÷´øÏ¢jÓ÷uÒdt\T ø£*dæ
»qT´e⁄\T, »qT´e⁄\T ø£*dæ JH√yéT @s¡Œ&ÉTÔ+~.

RT PCR f…düTº (Reverse Transcriptase realtime Plymerase Chain
Reaction) ø√$<é̀ 19 yÓ’s¡dt yê´~Û k˛øÏq|ü⁄&ÉT Ç|ü&ÉT $ìjÓ÷>∑+˝ÀøÏ e∫Ã+~.

 (rRT-PCR) f…dtº #˚ùd $<Ûëq+:

` eTT≈£îÿ, >=+‘·T˝À+∫ kÕ«uŸ rdæ yÓ’s¡dt C…HÓ{Ïø̆ yÓT{Ï]j·T˝ŸqT
◊kı Ò̋{Ÿ #̊j·T&É+.
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` á RNA qT ]esY Á{≤Hé‡ÁøÏù|ºCŸ m+C…’yéT‘√ Complementary
DNA >± (CDNA) >± e÷s¡Ã&É+.

` Covid-19 &Éj·÷>=ïdæºø̆ bÕHÓ̋ Ÿ̋ À Hê\T>∑T {≤¬sZ{Ÿ JqT¢+{≤sTT.
eT÷&ÉT Covid-19 $, Hê\Ze~ e÷qe »qT´e⁄.

` Hê\T>∑T ≥÷´ãT\qT Thermal Cycler ̋ À ñ+∫ amplify #̊kÕÔs¡T.

` CDNA ÁkÕº+&é≈£î Áô|’eTsỲ q÷´øÏ¢jÓ÷uÒdt\Tqï ∫ìï es¡TdüqT, Áb˛uŸ
nH˚ ∫ìï es¡düqT m{≤#Y #˚kÕÔs¡T. Áb˛uŸ`yÓ’s¡dt »qT´ ôdŒdæ|òæø˘.

` Ç|ü&ÉT DNA bÕ*eTπsCŸ m+C…’yéTqT ≥÷´ãT˝À¢ ẙkÕÔs¡T. Ç~
Áô|’eTsY≈£î q÷´øÏ¢jÓ÷uÒdt\qT ø£\T|ü⁄‘·÷ CDNA qT ô|+#·T‘·T+~.

ô|]–q CDNA ≈£î Áb˛uŸ ‘·–*q|ü⁄&ÉT Áb˛uŸ es¡Tdü bǫ̀ ¢sYôdHé‡
ø±+‹‘√ yÓ\T>∑T‘·T+~. n~ yÓ’s¡dt JHéqT >∑T]Ô+∫<äqïe÷≥.

eT÷&ÉT ø£s√Hê yÓ’s¡dt ôdŒdæ|òæø̆ »qT´e⁄\T˝À

1) j·T÷ìes¡‡˝Ÿ JHé ` mHéyÓ\|t Ábı{°Hé (E) ` nìï ø£s√Hê yÓ’s¡dt
2) O R F-la-SARS-Cov-2 Specific
3) Rd RP - SARS-Cov-2 Specific

á eT÷&ÉT »qT´e⁄\T ` 40 Thermal Cycles ‘·s¡Tyê‘· ø£ì|æùdÔ `
f…dtº bÕõ{Ïyé>± ìs¡ísTTkÕÔs¡T. Hê\Ze f…dtº≥÷´ãT˝À ñqï e÷qe »qT´e⁄
≈£L&Ü amplify nsTT‘̊H̊ f…dtºqT bÕõ{Ïyé>± Á|üø£{ÏkÕÔs¡T. e÷qe »qT´e⁄
amplify ø±ø£b˛‘̊ eTs¡\ f…dtºqT yÓTT<ä{Ï qT+∫ #̊j·Te\dæ+<̊. Ò̋<ë eTs¡\
kÕ«uŸqT ‘Ó|æŒ+∫ $X‚¢wüD #Ój·÷´*µµ.

ìy˚~‘·, n+‘·sê´$T\T ‘·eT‘·eT düVü≤#·s¡ XÊgE„\≈£î ø±yê*‡q
ÇHéÁdüºø£åqT¢ Ç#êÃs¡T. ˝≤´uŸ\T _J nsTTb˛j·÷sTT.

ìẙ~‘· nqï~` ªªẙT+ C…HÓ{Ïø̆ m&ç{Ï+>¥̋ À ‘=*<äX̄ qT+∫ ñHêï+—
Zinc Finger Nucleases (ZFN), Transcription Activator - like effector
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Nucleases (TALEN) CRISPR-Cas, Çẙø±ø£ Cr RNA, Tracr RNA, dæ+– Ÿ̋
¬>’&é RNA (Sg RNA), Cas 9 Enzyme, Repair Template Çeìï{Ï̇  øÏyÓTsê
(Chimera) \ s¡÷|üø£\Œq˝À yê&É>∑*–q f…ø±ï\J eTq≈£îqï~µµ.

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªeTq+ á SARS-Cov-2 yÓ’s¡dt ôd’Œ≈£î\T
ø£‹Ô]+∫ Cas-9 Ábı{ÏHéqT HêH= ø£‘ÓÔs¡ (Nano Sciessor)>± m{≤#Y #̊j·T&ÜìøÏ
Repair template yê&É<ë+. yÓ’s¡dt̋ Àì RNAqT ‘=\–+∫ M{Ïì yÓø±ºsY>±
(yêVü≤ø£+) yê&ç #·÷<ë›+.

¬s’uÀCÀeTT˝À Sub unit ∫qï~ mRNAqT Read #̊j·T>± ô|<ä› Sub
unit bÕ*ô|ô|ºÌ&é\qT ‘·j·÷s¡T#̊düTÔ+~. Eukaryotic Cells ̋ À 80s (Sub unit),
Prokaryocyte Cells ˝À 70s ¬s’uÀCÀeTT\T+{≤sTT.

‘·q yÓTôd+»sY RNA qT b˛*q Sub unit ñqï ¬s’uÀCÀeTT\qT
>∑T]Ô+∫ yê{Ï̋ À ‘·q yÓ’s¡dt Ábı{°q¢qT ‘·j·÷s¡T#̊düTÔqï~ ø√$<é̀ 19 yÓ’s¡düTµµ.

n+‘·sê´$T ‘·q ãè+<ä+‘√ e÷{≤¢&ÉT‘·THêï&ÉT. ìẙ~‘· Hê#·Ts¡̋ Ÿ øÏ\¢sY
ôd Ÿ̋‡qT ø£\ÃsY #̊ùd |üì˝À ñqï~. j·T …̋¢kÕ‡]Hé Ä˝À#·q˝À |ü&Ü¶&ÉT. øÏyÓTsê\qT
‘·j·÷s¡T #̊j·T>∑\ ẙT<∏ëX̄øÏÔ ñqïyêfīó¢ ‘·q≈£î ‘Ó*dæ Ç<ä›πs. Ä sTT<ä›s¡÷ n|üŒ{Ï
u≤+uŸu≤¢dtº̋ À #·ìb˛j·÷s¡T. #·ìb˛ Ò̋<ë? Ç|ü&ÉT ‘êqTqï~ me] ̋ ≤´uŸ˝À?
mø£ÿ&Ü Á|üuÛÑT‘·«|ü⁄ ìj·T+Á‘·D ø£ì|æ+#·̋ Ò~ø£ÿ&É. Ç~ Áô|’y{̊Ÿ ˝≤´uŸ nsTT‘̊
mes¡T Bì j·T»e÷ì? mes¡T ‘·qø√dü+ ø£èÁ‹eT H̊Á‘êìï (Artificial Eye)
~e´ #·≈£åîe⁄*ï ‘·j·÷s¡T#̊dæ ‘·q≈£î #·÷|ü⁄qT Á|ükÕ~+∫+~? yêfīó¢ ‘·q qT+∫
@$T ø√s¡T≈£î+≥THêïs¡T?

neTs¡ø£D≤\ô|’ ‘êqT #̊dæq |ü]XÀ<Ûäq\T, Mfī¢≈£î ‘Ó\TkÕ? yÓ’s¡dt,
u≤ø°º]j·÷, |òü+¬>’, nsê∫j·÷, bÕs¡ôd’≥T¢ e÷qe⁄&çøÏ Vü‰ì ø£*–+#·≈£î+&Ü
ñ+&̊+<äT≈£î ‘êqT ‘·j·÷s¡T#̊dæq bòÕs¡÷à˝≤ Ç+ø± düTs¡øÏå‘·+>± ñ+<ë? á
ø£s√Hê yÓ’s¡dtqT ‘·j·÷s¡T#˚dæ <ëì‘√ e÷qeC≤‹ dü+øå√uÛ≤ìøÏ ø±s¡≈£î …̋’q
yê¬ses¡T?

✤✤✤✤✤
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Engineered Nucleases

Possibilities of Genome Editing
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Endogenous Genes Targeted
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14. Væ≤s¡D´ø£•|ü⁄&ç yÓ’s¡dü esê\T `
ªqs¡dæ+Vü≤`20µ yê´ø°‡qT »qHê\T
ªª>±*+ >∑T+_Ûì q–ïq+ãTe⁄\ Hêø±X̄düú*Hé ~≈£îÿ\Hé
πs\Hé |òüTÁdüeTT\+<äeT' Á|üã\uÛÑ÷] Á>±Vü≤s¡øå√eTè>∑
yê´fi≤~‘·́  qsê~ »+‘·T ø£\Vü≤ yê´|æÔHé düeTkÕÔgX̄
ÁkÕÔ[Hé eTè‘·T´e⁄ Ò̋ì JeqeTT ˝Àø±BÛX̄ sTT|æŒ+|üẙµµ
nì Væ≤s¡D´ø£•|ü⁄&É&ç–q≥T¢ SARS-Cov-2 yÓ’s¡düT eTè‘·T´e⁄ Ò̋ì

JeHêìï ‘Ó#·TÃ≈£îqï<ë? Bìì #·+bÕ\+fÒ e÷qes¡÷|üeTT eTè>∑s¡÷|üeTT
ø±ì qs¡dæ+Vü≤ s¡÷|üeTT, πssTT |üe\T ø±ì dü+<Ûë´düeTj·TeTTq, n+‘·s¡+>∑+
ãVæ≤s¡+>∑eTTà ø±ì düuÛ≤<ë«s¡+ãTq Äø±X̄eTT uÛÑ÷$T ø±ì j·T÷s¡T eT<Ûä́ +ãTq,
Áu≤DdüVæ≤‘·eTT ÁbÕDs¡Væ≤‘·eTT >±ì qKeTT\T`>√fi¯¢‘√`ÁbÕDdüVæ≤‘·eTT
ÁbÕDs¡Væ≤‘·eTT ø±ø£ Je|ü⁄ n+#·Tq ñqï ø√$<äT`19 yÓ’s¡dü Væ≤s¡D´ø£•|ü⁄ì
eT≥Tºu…{≤º*‡+<̊Hê?

 ̋ ≤´ãT\ qT+∫ Vü≤s¡̧<Ûë«Hê\T yÓ\Te&ÉT‘·THêïsTT. n+<ä] XÊgE„\
eTTU≤˝À¢ dü+‘√wü+.

ìẙ~‘· nqï~` ªªj·T …̋¢kÕ‡]Hé! eTqyêfīó¢ ø√$<é̀ 19 yÓ’s¡düT ôd’Œ≈£î\qT
ø£‹Ô]+∫ HêH√dæ»sY‡ n‹øÏ+#ês¡T. #·÷&É+&ç. yÓ’s¡dt≈£îqï 74 ãT&çô|\≈£î
HêH√ø£‘ÓÔs¡\Tµµ.

ø£+|üP´≥sY ‘Ós¡ô|’ ø√$<é̀ 19 yÓ’s¡dt ø=‘·Ôs¡÷|ü+‘√ Á|ü‘·́ ø£åeTsTT´+~.
j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªe+&ÉsY|òü⁄˝Ÿ! Ç|ü&ÉT eTq+ SARS-Cov-2

yÓ’s¡düT\≈£î uÛÑ÷yê‘êes¡D+˝À, e÷qe<̊Vü≤+˝À ñ+&̊ |ü]dæú‘·T*ï ˝≤´ãT˝À
ø£*Œ+#ê*. eTq+ ‘·j·÷s¡T#̊dæq yÓ’s¡dt\ dü+K´qT ô|+∫ ˇø√ÿ yÓ’s¡dt mìï
ø√$<é̀ 19 yÓ’s¡düT\qT ìØ®e nDTe⁄\T>± e÷s¡TdüTÔ+<√ #·÷<ë›+! n˝≤π>
Jeø£D≤˝À¢ Á|üẙ•+∫q RNA yÓ’s¡düT\qT ø£‹Ô]+∫ ìs¡T|üjÓ÷>∑ X̄ø£̋ ≤\T>±
e÷πsÃ Cas-19 m+C…’yéTqT ¬s’uÀCÀeTT\ π>≥T e<ä› neTπsÃ Á|üjÓ÷>±\T
|üP]Ô#̊j·÷*µµ.
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n+‘·sê´$T nHêï&ÉT` ªªj·T …̋¢kÕ‡]Hé! eTq XÊgE„\T n|ü&̊ ẙ˝≤~>±
@+{ÏyÓ’s¡dt ùdqqT n_Ûeè~∆ #̊düTÔHêïs¡T. M{Ïπø+ ù|s¡T ô|&É<ë+µµ.

ªªqs¡dæ+Vü‰`20 (NS-20)µµ nHêï&ÉT j·T …̋¢kÕ‡]Hé kÕ˝À#·q>±.

Væ≤s¡D´ø£•|ü⁄&ç̋ ≤+{Ï yÓ’s¡dtqT HêX̄q+ #̊j·T&ÜìøÏ ‘·q HêH√d”»sY‡qT
>√fīó¢>± yê&ÉqTqï~ ø£<ë!µµ

ìy˚~‘· mHÍHé‡#˚dæ+~` ªªqs¡dæ+Vü≤`20 ù|s¡TqT. XÊgE„\T
Vü≤s¡¸<Ûë«Hê\T #˚kÕs¡T. ‘Ós¡ô|’ qs¡dæ+Vü≤`20 (NS-20) dü+K´ ô|s¡T>∑T‘·÷
edüTÔqï~ ¬s|æ¢πøwüHé |ü<ä∆‘·T\‘√. yê{Ïì düVü≤» yê‘êes¡D+˝À ø√$<é̀ 19
yÓ’s¡düT\Tqï ø£D≤\ <ä>∑Zs¡ *|æ&é #·Tø£ÿ\T>± e~˝≤s¡T. m\Áø±ºHé yÓTÆÁø√k˛ÿ|ü⁄˝À¢
n+<äs¡÷ ñ‘·ÿ+sƒ¡‘·‘√ >∑eTìdüTÔHêïs¡T. qs¡dæ+Vü≤`20 ‘·q HêH√ø£‘Ó Ôs¡\‘√
ø√$<é̀ 19 ãT&çô|\qT ø£‹Ô]düTÔqï~.

ø√$<é yÓ’s¡düT\T ‹]– ôd’Œ≈£î Ò̋s¡Œs¡TÃø√≈£î+&Ü á HêH√ø£‘ÓÔs¡\T (Cas-
19) m+C…’eTT\T ̀  yÓ’s¡dt ãT&çô|\ø£‘·T≈£îÿ+≥THêïsTT. n$ yÓ[¢ $T>∑‘ê ø£s√Hê
yÓ’s¡düT\ ø£+≥T≈£îì yÓ’s¡dü HêX̄q+ #̊düTÔ+fÒ XÊgE„\T n+<äs¡÷ Äq+<ä+‘√
#·|üŒ≥T¢ ø={≤ºs¡T. NS-20 >=|üŒ‘·qẙT$T≥+fÒ ‘·eTô|’qTqï Cas-19 m+C…’eTT\T
nsTTb˛>±H̊ n$≈£L&Ü ìØ«s¡́ yÓTÆb˛‘·THêïsTT.

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªÇ~ eTVü‰<äT“¤‘·+! eTq }Vü≤\ø£+<äq+‘·
y˚>∑+>± ªqs¡dæ+Vü≤`20µ |üì#˚düTÔqï~. á @+{ÏyÓ’s¡˝Ÿ ø£D≤\qT eTq+
ªHêH√ÁùdŒµ>± e÷πsÃ |ü<ä∆‘·T\qT nH̊«wæ+#·+&ç. qs¡dæ+Vü≤`20˝À j·T÷ìes¡‡ Ÿ̋
ø£s=Hê ôdŒdæ|òæø̆ »qT´e⁄, kÕsY‡`2 »qT´e⁄, ôd’Œø̆ »qT´e⁄ ñHêïsTT ø£qTø£ Ç~
πøe\+ ø£s√Hê yÓ’s¡düT\H̊ HêX̄q+ #̊j·T>∑\T>∑T‘·T+~.

eTq+ #̊j·÷*‡+~ e÷qe »qT´ e÷s¡ÿs¡T¢ Ò̋ì @ ÁøÏ$T nsTTHê
<̊Vü≤+˝À Á|üẙ•ùdÔ <ëìì e÷sYÿ #̊ùd ãs¡“Ø≈£î&ç yÓTT<ä{Ï u≤D+, ‘·s¡Tyê‘·
eTq≈£î ñ|üjÓ÷>∑|ü&̊ u≤ø°º]j·÷\qT >∑T]Ô+∫ yê{Ïô|’ e÷s¡ÿs¡¢qT rdæẙj·T>∑\
¬s+&Ée u≤D+, eT÷&√~ eTqø£|üø±s¡+ #̊ùd Je⁄\ô|’ yÓTT<ä{Ï u≤D+ #̊dæq
e÷s¡ÿs¡¢qT >∑T]Ô+∫ yê{Ïì HêX̄q+ #̊ùd eT÷&Ée u≤D+ ø±yê*.
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Ä H̊#·Ts¡̋ Ÿ øÏ\¢sY‡ (Natural Killers) ø£D≤\≈£î eTq+ eè~∆ #Ó+~+#·
>∑*–‘˚ n$ mbıbıºdædt‘√ |üì#˚kÕÔsTT >∑qTø£ ôd’{§øÏHé ‘·TbòÕqT sê<äT. eT*º
ÄsêZHé ô|òsTT\÷´sY sê<äT. Jesê• s¡øÏå+|üã&ÉT‘·T+~µµ.

n+‘·sê´$T, ìẙ~‘·\T yÓ+≥H̊ ‘·eT‘·eT ãè+<ë\≈£î dü÷#·q*#êÃs¡T.
1) ªqs¡dæ+Vü≤`20µqT $$<Ûä ñc į́Á>∑‘·\T, PH \ e<ä› |üØø£å #̊j·T&É+.

$$<Ûä s¡ø±\ yÓ’s¡dt\‘√ yê{Ï Á|ües¡ÔqqT >∑eTì+#·&É+.
2) HêH√ ÁùdŒqT s¡÷bı+~+#·&É+.
3) qs¡dæ+Vü≤`20 e\¢ <äTwüŒ¤*‘ê\T sê≈£î+&Ü <ëìøÏ Self Replication

Ò̋≈£î+&Ü #̊j·T&É+.
4) H̊#·Ts¡̋ Ÿ øÏ\¢sY ôd Ÿ̋‡qT m≈£îÿe>± ‘·j·÷s¡T #̊ùd+<äT≈£î yê´ø°‡HéqT

‘·j·÷s¡T#̊j·T&É+.
5) yÓ’s¡dt @+{ÏC…Hé\qT ìØ«s¡́ + #̊ùd j·T÷ìes¡‡˝Ÿ yÓ÷H√ø√¢q˝Ÿ

@+{Ïu≤&û\qT ‘·j·÷s¡T#̊j·T&É+.
ø£+|üP´≥sY ‘Ós¡ô|’ ªqs¡dæ+Vü≤`20µ\ düeT÷Vü≤+ kÕsY‡`2 yÓ’s¡dt\≈£î

ãT&çô|\qT ø£‹Ô]+∫ ‘·eT ø£‘ÓÔs¡\qT yê{Ï ø£+{ÏdüTÔqï$. Ä yÓ’s¡düT\T $T>∑‘ê
yÓ’s¡düT\ ãT&çô|\qT ø£‹Ô]düTÔqï$. n+fÒ yê{Ïqẙ HêX̄q+ #̊düT≈£îH ̊Á|üÁøÏj·T‘√
á ø£s√Hê yÓ’s¡düTqT |üP]Ô>± HêX̄q+ #̊j·Te#·TÃ. nsTT‘̊ M{ÏøÏ $s¡T>∑T&ÉT>±,
ø£s√Hê yÓ’s¡dt m≥Te+{Ï s¡ø£åD\ H̊s¡Œs¡TÃ≈£î+≥T+<√ ø±\ẙT #ÓãT‘·T+~. yê{Ïì
≈£L&Ü ìyê]+#·&ÜìøÏ yÓ’s¡dt RNA \qT >∑T]Ô+#̊ Specificity >∑\ »qT´e⁄\Tqï
Cas-19 Ábı{Ïq¢ ø£‘ÓÔs¡qT ¬s’uÀCÀeTT\≈£î ‘·–*+∫ yê{Ï »qT´e⁄\qT
Áø√yÓ÷CÀeTT˝À¢ ìøÏå|üÔ+ #̊j·T&É+ <ë«sê n$ ‘·s¡‘·sê\≈£î n+<äT‘êsTT.

j·T …̋¢kÕ‡]Hé Ä˝À#·q˝À eTTì>±&ÉT` ªªXÊgE„\T ø±«+≥+ |òæõ≈£î‡˝À
|ü⁄s√>∑‹ kÕ~Û+∫ Væ≤>¥‡ u§kÕHé̀ God Particle qT ø£qT>=Hêïs¡T. á kÕsY‡`2
yÓ’s¡dt Satan Particle - ôd’‘êqT ø£D+˝≤ e÷qe⁄\qT |”&çdüTÔqï~. á ¬s+&É÷
π̌økÕ] e÷qe X̄g|ü]~Û̋ ÀøÏ sêe&É+ j·÷<Ûäè∫Ãø£ẙTHê?

á ø√$<é̀ 19 qT Ç+‘· X̄øÏÔe+‘·yÓTÆq yÓ’s¡dt>± mes¡T #̊kÕs¡T? Ç~
Jyêj·TT<Ûä+>± Á|üjÓ÷–+#·ã&ç+<ë? ̋ Òø£ Á|üe÷<äeXÊ‘·÷Ô Á|üjÓ÷>∑XÊ\\Tï+∫
ãj·T≥|ü&ç+<ë? Ç+‘·ø£+fÒ X̄øÏÔe+‘·yÓTÆq  RNA yÓ’s¡dtqT Á|üjÓ÷–+#̊ eTT+<äT
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Bìì XÊ+|ü⁄ Ÿ̋>± ãj·T≥≈£î e~˝≤sê? ˇø£ẙfī kÕsY‡`3 Ò̋<ë ø√$<é̀ 20
yÓ’s¡dt eùdÔ <ëì $wüX̄øÏÔøÏ (Virulence) e÷qeC≤‹ ã‹øÏ ã≥ºø£&ÉT‘·T+<ë?

Ç|üŒ{Ïπø Á|ü|ü+#· Ä]∆ø£s¡+>∑+ ≈£î<̊\sTT´+~. yÓ’<ä́ dæã“+~˝À eDT≈£î
yÓTT<ä\sTT´+~. yÓ+{Ï̋ Ò≥s¡¢ ø=s¡‘· ø±qedüTÔqï~. ÁbÕDuÛÑj·T+‘√ Á|ü‹ ̌ ø£ÿs¡÷
eDT≈£î‘·THêïs¡T. á dæú‹˝À ‹s¡T>∑Tu≤≥T <Û√s¡DT\T, Væ≤+kÕÁ|üeè‹Ô, <√|æ&û\T
ÁbÕs¡+uÛÑyÓTÆ‘˚ Ä|ü>∑*–q yêfiË¢es¡T? Á|üdüTÔ‘êìøÏ nìï s¡+>±˝À¢ Á|ü»\T
ø=+‘·es¡≈£î ‘·eT‘·eT |üqT\T #̊j·T&É+ e\q <Ó’q+~q ø±s¡́ Áø£e÷\T düC≤e⁄>±
ne⁄‘·THêïsTT. eTs¡\ ø£s¡Te⁄ ø±≥ø±\ s√E\T sêuÀ‘·THêïj·÷? á ø√$<é`19
yÓ’s¡düT u≤]q |ü&çqyê] dü+K´ ô|s¡T>∑T‘·÷H̊ ñqï~. eTs¡\ mu§˝≤, ù|¢>∑T
˝≤+{Ï yê´<ÛäT\T ‘·\ …̋‹Ô ãTdüø=&ÉTÔHêïsTT. á ì‘·́  Á|üfīj·÷ìøÏ ø±s¡≈£î …̋e«s¡T?µµ

kÕj·T+Á‘êìø£̋ ≤¢ XÊgE„\T ‘·eT ÁbÕ<∏ä$Tø£ ]b˛s¡Tº\T ‘Ó*j·TCÒkÕs¡T.
1) ªqs¡dæ+Vü≤`20µ yê´øÏ‡Hé ÁùdŒ n‘·´+‘· düTs¡øÏå‘·yÓTÆq~. 120

HêH√MT≥s¡T¢qï ø√$<äT yÓ’s¡düT ø£Hêï Bìì ∫qï |ü]e÷D+˝À
20 HêH√MT≥s¡¢≈£î ‘·–Z+#·e#·TÃ.

2) á HêH√ÁùdŒ e\¢ ‘·«s¡>± eTT≈£îÿ, >=+‘·T, XÊ«düø√XÊ˝À¢ì yÓ’s¡dtqT
ìØ«s¡́ + #̊j·Te#·TÃ.

3) á ÁùdŒ e\¢ e÷eT÷\T Jeø£D≤\≈£î nbÕj·T+ ̋ Ò<äT. Ç~ yÓ’s¡dt
ôdŒdæ|òæø̆.

4) Bìì Ç+&ÉÁdæºj·T˝Ÿ yê\÷´yéT˝À ‘·j·÷s¡T #̊j·T&É+ ‘̊*ø£.
5) Ç~ kÕ<Ûës¡D ñc˛íÁ>∑‘·\˝À 960`1060F es¡≈£î #·Ts¡T≈£î>±

|üì#̊düTÔ+~.
6) ôd’{§øÏHé ‘·TbòÕqT sê<äT.
7) NS-20 yê´ø°‡qT e\¢ @+{Ïu≤&û\T ‘·j·÷¬s’ n$≈£L&Ü HêH√ø£‘ÓÔs¡̋ ≤¢

e´eVü≤]kÕÔsTT.
8) Hê#·Ts¡̋ Ÿ øÏ\¢sY ôd Ÿ̋‡`»qT´e⁄\T >∑T]Ô+#·ã&çHêsTT. {Ïwüß´ ø£\ÃsY

<ë«sê NK Cells qT eè~∆ #Ó+~+∫ Ä d”s¡yéTqT s√–øÏ Çe«e#·TÃ.
yê´ø°‡Hé <ë«sê yê{Ïì X¯Øs¡+˝ÀH˚ n~Ûø£+>± ‘·j·÷s¡j˚T´≥T¢
#̊j·Te#·TÃ.
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ìẙ~‘· nqï~` ªªj·T …̋¢kÕ‡]Hé! MTøÏkÕÔeTqï düsYÁô|’E Ç|ü&̊! e÷‘√
s¡+&ç ø±qŒ¤¬sHé‡ Vü‰˝Ÿ≈£î yÓfi≤›+!µµ

n+‘·sê´$T, ìẙ~‘·\T yÓ+≥sê>± j·T …̋¢kÕ‡]Hé ˝≤´uŸ qT+∫ e∫Ã
¬ssTT˝Ÿø±sY <ë«sê ‘êeTT+&̊ uÛÑeHêìøÏ #̊s¡T≈£îHêïs¡T.

ø±qŒ¤¬sHé‡ Vü‰\T˝À Ç|ü&ÉT nH̊ø£eT+~ XÊgE„\T ≈£Ls¡TÃì ñHêïs¡T.
s√uÀ\T yê]øÏ ø±yê*‡q @sêŒ≥T¢ #̊düTÔqï$. n+‘·sê´$T, ìẙ~‘·, j·T˝…¢kÕ‡]Hé\T
ẙ~ø£ô|’øÏ sê>±H̊ ø£s¡‘êfī<Ûä«qT\‘√ n+<äs¡÷ kÕ«>∑‘·+ |ü*ø±s¡T.

ìy˚~‘· e÷{≤¢&ç+~` ªªÇ|ü&ÉT MT≈£î j·T …̋¢kÕ‡]HéqT |ü]#·j·T+
#̊kÕÔqT. j·T …̋¢kÕ‡]Hé ∫qïej·TdüT˝ÀH̊ >=|üŒ |ü]XÀ<Ûäq\T #̊dæq yÓ’sê\õdüTº.
n+‘·sê´$T ‘·q≈£î ¬s+&̊fī¢ pìj·TsY. 35 @fī¢ ÁøÏ‘·+ »]–q u≤+ãT u≤¢düTº̋ À
ÄHê{Ï n‘ê´<ÛäTìø£yÓTÆq C…HÓ{Ïø˘ ˝≤´uŸ <Ûä«+düyÓTÆq|ü&ÉT j·T˝…¢kÕ‡]Hé
>±j·T|ü&çHês¡T. Ç|ü&ÉT eTq |ü]XÀ<Ûäq\˝À bÕ\T|ü+#·T≈£î+≥THêïs¡Tµµ.

‘·s¡Tyê‘· n+‘·sê´$T e÷{≤¢&çHê&ÉT` ªªj·T …̋¢kÕ‡]Hé dü÷∫+∫q≥T¢
ªqs¡dæ+Vü≤`20µ düèwæºøÏ ø±s¡DyÓTÆq MT n+<ä]ø° ø£è‘·»„‘·\T. eTq j·÷»e÷q´+
MT≈£î <Ûäq´yê<ë\T ‘Ó*j·T#̊düTÔHêïs¡Tµµ.

j·T …̋¢kÕ‡]Hé Á|üdü+–+#ê&ÉT` ªªqs¡dæ+Vü≤`20µ yê´ø°‡Hé ÁùdŒ‘√ eTq
Á|üj·÷D+ Ç|ü&̊ yÓTT<ä\sTT´+~. eTq+ ªÁ‹$Áø£eTµ $X̄«s¡÷|üeTTqï yê´ø°‡HéqT
kÕ~Û+#ê*. n~ @ yê´~Ûø±s¡ø£ J$HÓ’Hê e÷qe<̊Vü≤+˝ÀøÏ ø±ì, Ç‘·s¡ Je⁄\˝ÀøÏ
ø±ì sêìj·T´≈£î+&Ü ø±bÕ&Ü*. MTø£+<ä]ø° Hê ø£è‘·»„‘·\T. n+‘·sê´$T,
ìẙ~‘·\T Hêπø<√ düsYÁô|’E ÇkÕÔqHêïs¡T. <ëìø√dü+ Hê eTqdüT ñ~«>∑ï‘·‘√
ì+&ç ñqï~µµ.

n+‘·sê´$T, ìẙ~‘·\T ∫s¡Tqe⁄«\T s¡Te⁄«‘·÷ nHêïs¡T` ªªá s√E
eTq≈£î #ê˝≤ düT~q+. Ç+ø=~› ø£åD≤˝À¢ eTq+<äs¡≈£î ÄX̄Ãsê´q+<ë*ï ø£*–+#̊
n<äT“¤‘· <äèXÊ´ìï eTq+ #·÷&ÉuÀ‘·THêï+. eTq á dü+düú j·T»e÷ì, Managing
Director ás√E eTq eTT+<äT≈£î edüTÔHêïs¡Tµµ.

n+<ä]˝À ñ‘·ÿ+sƒ¡‘· yÓTT<ä\sTT´+~. ùdºõô|’ HÓeTà~>± Vü‰˝ÀÁ>±eTT
Á|ü‘·́ ø£åeTsTT´+~. j·T …̋¢kÕ‡]Hé ‘·q ø£fī¢qT ‘êH̊ qeTà Ò̋ø£b˛j·÷&ÉT. Ç$ ø£èÁ‹eT
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H̊Á‘ê\T ø±e⁄, ì»+>± ~e´#·≈£åîe⁄ Ò̋! m<äTs¡T>± ø£fī¢¬ø<äTs¡T>±... ªe÷j·÷<ä‘Y!
‘·q >∑T+&Ó#·|ü&ÉT $qã&ÉkÕ–+~ j·T …̋¢kÕ‡]Hé≈£î. n+<äs¡÷ ̋ Ò∫ ì\ã&ç ÄyÓT≈£î
n_Ûyê<ä+ #̊kÕs¡T.

ªªPlease take your seats. MTø£+<ä]ø° eTq dü+düú ‘·s¡|ü⁄q ø£è‘·»„‘·\T,
n_Ûq+<äq\T. Vü≤˝À j·T …̋¢kÕ‡]Hé! MTs¡T e#êÃs¡T, |ü]XÀ<Ûäq\T eT]+‘· ẙ>∑e+‘·
eTsTTHêsTT. qs¡dæ+Vü≤`20 Ä$wüÿ]+∫q+<äT≈£î ø£è‘·»„‘·\T. $TÁ‘·T˝≤sê! MT
$»j·÷\≈£î ‘·–q Á|ü‹|òü\+ Ç|üŒ{Ïπø MT møö+{Ÿ‡˝ÀøÏ #̊]+~. Ç|ü&ÉT
eTq+<ä] ‘·s¡|ü⁄q j·T …̋¢kÕ‡]Hé≈£î eTs√ ø£èÁ‹eT H̊Á‘·|ü⁄ ôV≤ …̋à{Ÿ`~e´ #·≈£åîe⁄qT
Hê ‘·s¡|ü⁄q ìẙ~‘·, n+‘·sê´$T\T n+<äCÒkÕÔs¡Tµµ.

n+‘·sê´$T, ìy˚~‘·\T Ä ãVüQeT‹ì ÇdüTÔqï|ü⁄&ÉT n+<äs¡÷
Vü≤s¡̧<Ûë«Hê\T #̊kÕs¡T.

ªªj·T …̋¢kÕ‡]Hé! MT |ü]XÀ<Ûäq\T ø=qkÕ–dü÷Ô e÷ dü+düú̋ À uÛ≤>∑eTe⁄
‘ês¡H˚~ e÷ $XÊ«dü+. e÷ Á|üjÓ÷>∑XÊ\˝À MT≈£î »]–q qcÕºìï ø£̇ dü+ á
$<Ûä+>± ø=+‘Ó’Hê uÛÑØÔ #˚düTÔHêïeTì nqT≈£î+≥THêïqT. MTπø+ ø±yê\Hêï
n+‘·sê´$T, ìẙ~‘·\q&É>∑+&ç. eT∞¢ ø£\T<ë›+! $TÁ‘·T˝≤sê! ôd\e⁄! <∏ë+≈£L´µµ
Vü‰˝ÀÁ>±eTT n<äèX̄´yÓTÆ+~.

>=+‘·T >∑<äZ~ø£yÓTÆ j·T …̋¢kÕ‡]Hé≈£î e÷≥\T ô|>∑̋ Ò¢<äT. ÄyÓT n<äèX̄´yÓTÆq
Ä #√≥TH̊ n˝≤ #·÷dü÷Ô ñ+&çb˛j·÷&ÉT. Vü‰˝À¢ n+<äs¡÷ yÓ[¢b˛j·÷ø£ n+‘·sê´$T,
ìy˚~‘·\qT nqTdü]dü÷Ô ‘·q |üs¡T‡˝Àì bǫ̀ {ÀqT #·÷dü÷Ô z ø£åD+ n˝≤H˚
ì\ã&çb˛j·÷&ÉT. eTTô|’Œ¤ nsTT<˚fi¯¢ n+<Ûäø±s¡+ ‘·sê«‘· ˇø£ÿø£åD+ yÓ\T>∑T
ø£ì|æ+∫+~. n~ yÓTs¡T|ü⁄˝≤ e÷j·TeTsTT´+~. ªj·T …̋¢kÕ‡]Hé!µ |æ\T|ü⁄ $qã&É>±H̊
n‘·&ÉT yêfi¢̄qT nqTdü]+#ê&ÉT. ‘·q >∑~ e<ä› yêfi¢̄≈£î >∑T&éu…’ #Ó|æŒ ˝ÀìøÏ
Á|üy˚•+#ê&ÉT. >∑~ ‘·\T|ü⁄ eT÷düT≈£îqï~... eTqdü+‘ê Ä˝À#·q\T ì+&çb˛>±
ìdü‡‘·TÔe>± ≈£îØÃ˝À ≈£L\ã&çHê&ÉT. m<äTs¡T>± fÒãT Ÿ̋ô|’ Vü‰˝ÀÁ>±eTT>±... ÄyÓT....

✤✤✤✤✤
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15. Á|üø£è‹ e÷j·T
"How are you, Yellassarin?" nqï<ëyÓT. n‘·&ÜyÓTqT #·÷dü÷Ô n˝≤H̊

ñ+&çb˛j·÷&ÉT.

ø£≥º+>∑ ã#·Ãì |ü≥Tº ãT≥º|ü⁄ <√sTT
eTT~‘·≈£î ‘Ó∫Ã düeTTÁ<äT&ç#ÓÃ,

eT‘êÔ[ìø£s¡+ãT eT<ÛäTyêq eT÷–q
yÓ’»j·T+re÷\ es¡TDT&ç#ÓÃ

ø±+#·q πøj·T÷s¡ ø£+ø£D øÏ+ø£D°
ø£≥ ø±<äT\qT $X̄«ø£s¡à sTT#ÓÃ

uÛ≤s¡‹ jÓTTø£ eT+∫ ‘ês¡ Vü‰s¡eTTì#ÓÃ
bÕDÏ |ü<äàeTTì#ÓÃ |ü<äàuÛÑe⁄&ÉT

≈£î+&É* Áe»+ãT ≈£î+&É\eTT\ ì#ÓÃ
ÁX̄ó‘·T\T uÛÑÁ<äyÓTÆq qT‘·T\T #̊ôd
HÓ\¢ ˝Àø£eTT\≈£î H̊*kÕìyÓ’
Áã~¬ø <äqT#·T ~X̄\T |ü*¬ø.

bÕ\düeTTÁ<ä eT<Ûäq+˝À ô|’øÏe∫Ãq dæ]˝≤ Ä~\øÏÎ˝≤ ñqï~
e÷j·÷<ä‘Y.

H√≥ e÷≥ sêe&É+ Ò̋<äT j·T …̋¢kÕ‡]Hé≈£î.

e÷j·÷<ä‘Y #Ó|üŒkÕ–+~` ªªeTq C…HÓ{Ïø˘ ˝≤´uŸ˝À uÛÑj·T+ø£s¡
$k˛Œ¤≥q+ »]–q|ü&ÉT ˙e⁄ nø£ÿ&˚ ñ+&ç |ü]XÀ<Ûäq\˝À ‘·\eTTqø£̋ …’
ñHêïe⁄. ̇ e⁄ u≤‘Ys¡÷yéT˝ÀøÏ yÓ[¢q düeTj·÷q $wüyêj·TTe⁄\T yê´|æ+∫ düŒèVü≤
ø√˝ÀŒsTT ñ+{≤e⁄.

Hê≈£î düŒèVü≤ e#̊Ãdü]øÏ H̊H=ø£ uÛÑeq+˝À ã+B>± ñqï≥¢ì|æ+∫+~.
Ä State of the Art C…HÓ{Ïø˘ ˝≤uŸ˝À m≥T#·÷dæHê s√uÀ\T, øÏyÓTsê\T
(Chimeras), Hê ø√¢Hé̋ Ò.
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nø£ÿ&É Hê≈£î ø£ì|æ+#ê&ÉT n‘·&ÉT. Revelations ̋ À John ≈£î ø£ì|æ+∫q
yÓTT<ä{Ï eTè>∑+˝≤ @&ÉT ‘·\\T, |ü~ ø=eTTà\T, ø=eTTà\ô|’q øÏØ{≤\T, eT#·Ã\
∫s¡T‘·|ü⁄*˝≤, m\T>∑Tã+{Ï bÕ<ë\‘√, dæ+Vü≤|ü⁄ e<äq+‘√ düeTTÁ<ä|ü⁄
˝À‘·T˝À¢+∫ Ä$s¡“¤$+∫q≥T¢Hêï&ÉT. n‘·&çq+{Ïô|≥Tº≈£îì ñqï~ ¬s+&√ eTè>∑+`
n~ Á&Ü>∑Hé ` yÓ÷dü|ü⁄ Á|üeø£Ô̋ ≤ Ä Á&Ü>∑Hé, yÓTT<ä{Ï eTè>±ìï |üPõ+#·eTì
e÷qe⁄\≈£î #ÓãT‘·÷, Mark of the Beast qT ≈£î&ç#̊‹MT<ä Ò̋<ë qT<äT{Ïq
eTTÁ~+#·Tø=eTàì, ˝Ò≈£î+fÒ Ä]∆ø£ ~>∑“¤+<Ûäq ø£‹Ô‘√ q]øÏ #·+ù|kÕÔqì
u…~]düTÔqï~.

yÓTT<ä{Ï eTè>∑+ ˝≤+{Ïyê&ÉT ªeTq÷µ ` ¬s+&Ée eTè>∑+ n‘·&ç ˙&É.
n‘·&ÉT Y Áø√yÓ÷CÀeTTqT ìØ«s¡́ + #̊ùd @+{Ïu≤&û\‘√ eT>∑yêfīó¢ |ü⁄≥º≈£î+&Ü
#̊ùd Á|üj·T‘·ï+˝À uÛ≤>∑+>± qqTï øÏ&Üï|t #̊kÕ&ÉT. u≤+uŸ u≤¢düTº‘√ eTq ̋ ≤´uŸqT
≈£L*ÃẙkÕ&ÉT.

ˇø£ ô|<ä› Á>∑Vü≤X¯ø£\+ H˚qT ã+~Û+#·ã&çq düuŸyÓT¬s’Hé ˝≤´uŸ≈£î
‘·–*q|ü&ÉT H̊qTqï ôd{Ï̋ …’{Ÿ ˝≤´uŸ $&çb˛e&É+‘√ ã‹øÏ ãj·T≥|ü&Ü¶qT.
eTq÷ ñqï düuŸyÓT¬s’Hé n–ïC≤«\\ eT<Ûä́  düeTTÁ<ä+˝À eTTì–b˛sTT+~.

j·T …̋¢kÕ‡]Hé! n‘·&ÉT eTq |ü]XÀ<Ûäq\qT Ç‘·s¡T\ |ü]XÀ<Ûäq\qT
<=+–*+∫ yê{Ïì e÷qeC≤‹ n+‘êìøÏ $ìjÓ÷–+∫ Á|üdüTÔ‘· eTqTe⁄>±
sê»´ẙT˝≤\ì Á|üj·T‘·ï+ #̊düTÔHêï&ÉT.

n‘·&ç <ä>∑Zs¡ ì‘·́ j·Te«Hêìï#̊Ã X̄≈£îÔ\T, eT+<äT\T, f…̋ §$Tj·÷πsCŸqT
e÷s¡TŒ #˚j·T&É+ <ë«sê eè<ë∆bÕ´ìï ì\Te]+#˚ $<ÛëHê\T, neTs¡‘·«|ü⁄
»qT´e⁄\ ø√&é ñHêïsTT. Á|ü|ü+#·+˝Àì j·÷eqà+B HêHê nedüú\÷ |ü&ÉT‘·T+fÒ
#·÷dæ Äq+~+#˚ XÊ&çdüTº n‘·&ÉT. H˚ì+ø± n|üŒ{Ï ej·TdüT˝ÀH˚ ñqï≥T¢
ø£qã&É&ÜìøÏ ø±s¡D+ n‘·&ÉT Hê »qT´e⁄\˝À #̊dæq e÷s¡TŒ.

Á>∑Vü≤X¯ø£\+ ‘êøÏ&çøÏ n‘·&ç düuŸyÓT¬s’Hé <Ûä«+düyÓTÆHê, n‘·&ÉT ã‹øÏ
ãj·T≥|ü&Ü¶&Éì Hê qeTàø£+. m+<äTø£+fÒ eT&É>±düÿsY e<ä›, South China Sea ̋ À,
HêsYÔ ø=]j·÷ <ä>∑Zs¡, |òæ*|”ŒHé‡, ÇsêHé, Ç≥©\ e<ä› »s¡T>∑T‘·Tqï dü+|òüT≥q\T,
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ø=‘·Ô ø=‘·Ô yÓ’s¡düT\T sêe&É+ n$ ˝≤´uŸ˝À ‘·j·÷¬s’q yÓ’s¡düT\T>± ø£qã&É&É+
M≥ìï{Ï̋ À ªeTq÷µ bÕ≥s¡Hé ø£ì|ædüTÔqï~µµ.

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªe÷j·÷! MTs¡+fÒ Hê¬ø+‘√ >ös¡e+. H̊qT
Äs√E˝À¢ #̊dæq z s¡Vü≤dǘ  |ü]XÀ<ÛäqqT Nø£{Ï̋ À ñqï á 35 dü+e‘·‡sê\T
ø=qkÕ–+#êqT. All physical reactions are chemical in nature" nH̊~ Hê
qeTàø£+. á s¡kÕj·THê\qT »qT´*|æ (Genetic Code) ìj·T+Á‹düTÔ+~. eTìwæ
bÕbÕ\≈£î, kÕ«s¡ú∫+‘·q\≈£î ø±s¡D+ á »qT´e⁄ Ò̋! ÄVü‰s¡, ìÁ<ë, yÓTÆ<∏äTHê\T
Jesê• Á|üø£è‹ <Ûäsêà\T. n˝≤π> Äq+<ä+, ÄÁ>∑Vü≤+, <äT'K+, u≤<Ûä Çe˙ï
X̄Øs¡+˝Àì s¡kÕj·THê\ m≈£îÿe ‘·≈£îÿe\qT ã{Ïº ñ+{≤sTT. ñqà‘·Ô‘·, Á|üXÊ+‘·‘·,
ñ<ëd”q‘·, Ä+<√fīq\T Çe˙ï s¡kÕj·Tq #·s¡́ \ |òü*‘ê Ò̋.

dü|üÔ bÕbÕ\T>± u…’_˝Ÿ˝À ù|s=ÿqã&çq Pride (>∑s¡«+), Greed
(n‘ê´X¯), Wrath (ÄÁ>∑Vü≤+), Envy (ndü÷j·T), Lust (ø±eT+), Gluttony
(‹+&çb˛‘·T ‘·q+), Sloth (ã<ä›ø£+) Çe˙ï s¡ø£s¡ø±\ s¡kÕj·Tq #·s¡́ \ |òü*‘ê\T.
M{Ïì »qT´e⁄\T ìj·T+Á‹düTÔ+{≤sTT. @ø£ø£D Je⁄\T>± ñqï|ü⁄&ÉT yê‘êes¡D
|ü]dæú‘·T\qT ã{Ïº ‘·eTqT ‘êeTT s¡øÏå+#·T≈£îH̊ Áø£eT+˝À Je⁄\T á n\yê≥¢qT
@s¡Œs¡TÃ≈£îì ñ+{≤sTT.

düèwæº |ü]D≤eT Áø£eT+˝À ãVüQø£DJe⁄\T, eè~∆ #Ó+~q »+‘·Te⁄\T,
yÓTTø£ÿ\T @s¡Œ&ÉT‘·Tqï|ü⁄&ÉT ˇø£|üŒ{Ï @ø£ø£D, ãVüQø£D Je⁄\ Á|ües¡Ôq\T,
\ø£åD≤\T »qT´s¡÷|ü+˝À ìøÏå|üÔyÓTÆHêsTT.

Love hormone-Oxytocin; Hunger hormone-Gherlin, Ç+ø±
…̋|æºHé\T, mHé¬ø|òü*qT¢, m+&Ü]Œ¤qT¢, ô|òs=yÓ÷Hé\T, yÓT\{ÀìHé Çe˙ï »qT´e⁄\‘√

ø£+Á{À\T #̊j·Tã&̊ẙ. Ç$ Biological Messengers >± |üì#̊kÕÔsTTµµ.

e÷j·÷<ä‘Y nqï~` ªªne⁄qT j·T …̋¢kÕ‡]Hé! Væ≤+kÕ Á|üeè‹Ô ̋ Ò≈£î+&Ü
JesêX̄ó\˙ï dæ+ãj·÷dædt̀ dü$Twæº Jeq+‘√ ø£*dæ Áã~πø˝≤ #̊ùd ª»qT´*|æµ
>∑T]+∫ H̊qT ˇø£ ìsê∆s¡D≈£î e#êÃqT.

RNA Á|ü|ü+#·+ qT+∫ DNA Á|ü|ü+#·+˝ÀøÏ e#êÃø£ Jumping genes
eTT´fÒwüHé‡qT ø£*–+∫ Je|ü]D≤e÷ìøÏ ø±s¡DeTe⁄‘·THêïsTT. á »+|æ+>¥



146

JHé ̀  z DNA d”¬ø«Hé‡ ̀  Transposing Element (TE). Ç$ kÕ«s¡ú|üP]‘·yÓTÆq$
(Self genetic elements). u≤s¡“sê yÓTø˘øÏ ¢+{≤Hé≈£î 1983˝À M{Ïì
ø£qT≈£îÿqï+<äT≈£î H√ãT Ÿ̋ Áô|’E e∫Ã+~.

yÓTTø£ÿC§qï JH√yéT˝À 90 XÊ‘·+ á Jumping genes ñHêïsTT.
e÷qe⁄&ç JH√yéT˝À 44 XÊ‘·+ á kÕ«s¡∆ »qT´e⁄ Ò̋.

#ê˝≤ ¬sÁ{§ yÓ’s¡düT\T »+|æ+>¥ JHé‡˝≤ e´eVü≤]+∫ Retroviral
RNA qT DNA >± e÷]Ã JH√yéT˝À uÛ≤>∑+>± ø£*ù|kÕÔsTT. M{Ïì Proviruses
n+{≤s¡T. Ç$ RNA Ç+≥]à&çjÓT{Ÿ\qT ‘·j·÷s¡T#̊j·T>± n$ ø£D+ ãj·T≥≈£î
yÓ[¢ RNA yÓ’s¡düT˝≤¢ Ç‘·s¡ ø£D≤\ô|’ <ë&ç #̊kÕÔsTT.

e÷qe⁄&ç̋ À Alu Sequence nH̊~ 300 q÷´øÏ¢jÓ÷ uÒdt\T ø£*–
$T*j·THé kÕs¡T¢ JH√yéT˝À ø£ì|ædüTÔ+~. 15`17 XÊ‘·+ JH√yéT á Alu
d”¬ø«H̊‡. Alport Syndrome, Breast Cancer, Ewing Sarcoma, Hemophilia,
Neurofibromatosis, Diabetes Mellitus Type II, Muscular dystrophy,
Alzheimer's disease yê´<ÛäT\T M{Ïe\¢ ekÕÔj·Tì ìsê∆s¡D nsTT´+~.

ACE gene (Angiotensin Converting enzyme)˝À ¬s+&ÉT
s¡ø±\THêïsTT. ˇø£{Ï Alu insertion (ACE-i), ¬s+&Ée~ Alu deleted (ACE-D);
ACE-i ñqïyêfīó¢ eT+∫ Ä≥>±fīó¢>± ñ+{≤s¡T. yêfī¢≈£î düVü≤düX̄≈£îÔ̋ …≈£îÿe.

»qT´ d”¬ø«Hé‡ eT*º|ü⁄˝Ÿ ø±|”\T es¡Tdü>± ñqï|ü⁄&ÉT Alu sequences
˝≤+{Ï$ @s¡Œ&ÜÔsTT. Ç$ yÓTÆ{≤dædt, $Tj·÷dædt\T »]–q|ü⁄&ÉT Unequal
crossover ø±e&É+‘√ »qT´ dü+ã+<ÛäyÓTÆq yê´<ÛäT\T ekÕÔsTT. n+<äTπø »+|æ+>¥
JHé‡qT Mutagenes n+{≤s¡T.

M{Ï̋ À Sleeping Beauty Transposon System TC 1/mariner ≈£î
2009˝À Molecule of the year nyês¡T¶ \_Û+∫+~. á Jumping gene qT
Human gene therapy ˝À yê&É‘ês¡T. M{Ïì eTq+ e÷qe⁄&ç̋ À e÷s¡TŒ
‘Ó#̊Ã+<äT≈£î $ìjÓ÷–+#·e#·TÃqqT≈£î+≥THêïqTµµ.

j·T …̋¢kÕ‡]Hé nHêï&ÉT` ªªne⁄qT e÷j·÷! H̊qT ‘·j·÷s¡T #̊j·÷\qT
≈£î+≥Tqï yê´ø°‡Hé n≥Te+{Ï<̊!
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Je |ü]D≤eT Áø£eT+˝À ~«*+>∑ Je⁄ Ò̋s¡Œ&Ü¶ø£ Ä&ÉJe⁄\ |ü]e÷D+
‘·–Z Áø£ẙT|” eT>∑Je⁄\ |ü]e÷D+, X̄øÏÔj·TT≈£îÔ\T ô|s¡>∑&É+ >∑eTì+#·>∑\+.
ø=ìï Je⁄\T J$‘ê+‘·+ ø£*dæ Áù|eT‘√ ã‘·T≈£î‘·T+fÒ ø=ìï &Ü$THÓHé‡‘√,
uÛÑj·T+ |ü⁄{Ïº+∫ ã‘·T≈£î‘·T+{≤sTT. Áù|eTqT, ndü÷j·TqT ø£*–+#̊ Vü‰s√àqT
ÄøÏ‡{ÀdæHé. uÛÑj·÷ìï <ä&ÉqT |ü⁄{Ïº+#̊~ mÁ&çHê*Hé, HêsY mÁ&çHê*Hé. ÄøÏ‡{ÀdæHé,
&√|ü$THé, ôds¡{ÀìHé\T Vü‰|”HÓdt Vü‰s√àqT¢. Äø£* Vü‰s√àqT ô|òT]¢Hé... <ëìøÏ
e´‹πsø£yÓTÆq~` ¬̌søÏ‡Hé. &√|ü$THé Äq+<ë˙ï, Greed (ù|sêX̄)q÷ ø£\T>∑
#̊düTÔ+~. \yé Vü‰s√àHé ÄøÏ‡{ÀdæHéπø eTs√ù|s¡T yÓ÷s¡̋ Ÿ e÷*≈£L´˝Ÿ ø£<ë! Ç˝≤
e÷qe X̄Øs¡+˝À n&ÉT>∑&ÉT>∑THê ̋ Àø£̋ Ÿ Vü‰s√àqT¢, s¡ø£Ô+˝À Á|üj·÷DÏ+#̊ <∏Ó’sêsTT&é
˝≤+{Ï Vü‰s√àqT¢ yÓTôd+»s¡T˝≤¢ sêj·Tu≤s¡T˝≤¢ e´eVü≤]düTÔ+{≤sTT.

eTq+ ‘·j·÷s¡T #˚j·TuÀj˚T á yê´ø°‡qT Áù|eTqT, ø£s¡TDqT,
düe÷q‘ê«ìï, Äq+<ëìï ø£*–+#̊ Vü‰s√àq¢qT Ádü$+#̊ ø£D≤\qT n~Ûø£+ #d̊æ,
ÄÁ>∑Vü‰ìï, <äT'U≤ìï, ndü÷j·÷~ dü|üÔ bÕbÕ\qT, Á<√Vü≤ ∫+‘·qqT, kÕ«sêúìï
ø£*–+#̊ »qT´e⁄\ ø£D≤\qT n<äT|ü⁄˝À ñ+#·T‘·T+~. n|ü&ÉT Á|ü|ü+#·eT+‘ê
ª>±¬s¶Hé Ä|òt á&ÓHéµ>± e÷s¡T‘·T+~. e÷qe⁄&ç˝À kÕ«s¡∆∫+‘·q, ù|sêX¯,
j·TT<√∆Hêà<ä+ ‘·–Z ªdüπs«»®Hê düT‡œH√uÛÑe‘Yµ nqï ô|<ä›\ yêø£́ + ì»eTe⁄‘·T+~.
n<̊ Pax Vaccine - (Pax=Peace) XÊ+‹ yêøÏ‡Hé. e÷j·÷! MTø£~ n+øÏ‘·+!µµ

e÷j·÷<ä‘Y nqï~` ªªX¯óuÛÑ+ j·T˝…¢kÕ‡]Hé! πs|ü⁄ eTs¡\ ˝≤´uŸ˝À
ø£\T<ë›+. ˙ |ü]XÀ<Ûäq\qT ẙ>∑e+‘·+ #̊sTT. All the Best!µµ

✤✤✤✤✤
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Eden Lucas Cranach Garden of Eden

Adam - Eve
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Eden Garden

Three Gorges Dam - China
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16. eT÷&√ H˚Á‘·+ ` ø£è‘·´ dü+Vü‰s¡+
ø√$<é̀ 19 rÁe‘· ø=+#Ó+ ‘·>∑TZeTTK+ |ü≥º>±H̊ eTs√ yÓ’s¡dt X̄s¡ẙ>∑+>±

yê´|ædüTÔqï~. Á|ü|ü+#·+˝À Ä]∆ø£e÷+<ä́ + rÁekÕúsTTøÏ #̊s¡T≈£îqï~. nìï <̊XÊ˝À¢
m\ÁøÏºdæ{° düs¡|òüsê˝À Çã“+<äT\T, ˙{Ï ø±\Twǘ +‘√ Á|ü»\ ø£cÕº\T eT]+‘·
m≈£îÿyÓ’HêsTT. Á|ü|ü+#· sê»ø°j·T |ü≥+˝À ô|qTe÷s¡TŒ\T ø£ì|ædüTÔHêïsTT. #Ó’Hê,
HêsYÔ ø=]j·÷, ÇsêHé, bÕøÏkÕÔHé, |òæ*|”ŒHé‡, ˇø£ ≈£L≥$T>±— Ç+&çj·÷,
ÇÁC≤jÓT Ÿ̋, nyÓT]ø±, j·T÷s¡|t <̊XÊ\T ô|]–q dü+ã+<Ûä u≤+<Ûäyê´\‘√ düìïVæ≤‘·
eTe⁄‘·THêïsTT. s¡cÕ´, ÄÁùdº*j·÷, ÄÁ|òæø± <̊XÊ\T yê{Ï ø£cÕº̋ À n$ ñHêïsTT.

j·T …̋¢kÕ‡]Hé |ü]XÀ<Ûäq\T ˇø£ ø=*øÏÿ e#êÃsTT. uÒdæø̆ ÇHédæº+ø̆º‡ `
düVü≤C≤‘ê\ô|’ n‘·&ç Ä˝À#·q\T dæ<ë∆+‘· s¡÷bÕìï #̊s¡T≈£îHêïsTT.

n|ü&̊ |ü⁄{Ïºq ‘êuÒ\T |æ\¢\T düeTTÁ<ä+ ẙ|ü⁄ m˝≤ yÓfī¢>∑\T>∑T‘·Tqï$?
ø£+>±s¡÷ ˝≤+{Ï e÷s¡÷‡|æj·T˝Ÿ C≤‹ »+‘·Te⁄\ •X̄óe⁄\T ‘·*¢ >∑s¡“¤+ qT+∫
ãj·T≥≈£î e∫Ã ‘·*¢ bÂ#Y̋ ÀøÏ m˝≤ yÓfī¢>∑\T>∑T‘·Tqï$? ‘̊HÓ{°>∑\ qè‘·́ +˝Àì
eTs¡àẙT$T{Ï? »+‘·Te⁄\ Áù|eT qè‘ê´\T, j·TT<ë∆\T, >∑÷fīó¢ ì]à+#·&Ü\ eT<Ûä́
ñqï s¡Vü≤dǘ ẙT$T{Ï? ˙fī¢‘√ ‘·&çdæq ≈£îø£ÿ yÓ+≥H̊ »\<ä]dü÷Ô ˙fī¢qT m˝≤
HÓ{Ïºẙj·T>∑\T>∑T‘·T+~?

Ç≥Te+{Ï yê{Ïì düVü≤C≤‘ê\T ̀  Instincts n+{≤s¡T. M{Ï̋ À ø=ìï
ñ<̊«>±\‘√ eTT&ç|ü&ç ñ+{≤sTT. <ë<ë|ü⁄ 4000 düVü≤C≤‘ê\T ` ÇHédæº+ø̆º‡
e÷qe⁄&ç̋ À ñHêïj·Tì z n+#·Hê!

1) Äs¡T HÓ\\ bÕbÕsTTøÏ ≈£L&Ü bÕeTT\Hêï, kÕ …̋|ü⁄s¡T>∑T\Hêï düVü≤» uÛÑj·T+.

2) |üdæbÕ|ü @&ÉT|ü⁄, ‘·*¢ düŒ+<äq (MRI ˝À ãTTEyÓ’+~).

3) f…kıºôdºsêHé Á|üuÛ≤e+ e\¢ @s¡Œ&̊ &Ü$THÓHé‡ Á|ües¡Ôq.

4) ndüVü≤´+, N<äs¡ ˝≤+{Ï$.

5) ÄVü‰s¡+, ìÁ<ë, yÓTÆ<∏äTHê\T
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ôdºsêsTT&ÉT¢, ÄøÏ‡{ÀdæHé, Ábı˝≤øÏºHé, <∏Ó’sêøÏ‡Hé, yêkıÁô|dæ‡Hé, ôdø̆‡
Vü‰s√àqT¢ eTìwæ _ùV≤$j·TsYô|’ Á|üuÛ≤yêìï #·÷|ækÕÔsTT.

>∑‘· ø=~› HÓ\\T>± e÷qe⁄\ Á|ües¡Ôq˝À ÄÁ>∑Vü≤+, ÄẙXÊ\T m≈£îÿe>±
ø£ì|ædüTÔHêïsTT. Á|ü‹ ∫qï $wüj·÷ìøÏ b˛{≤¢&ÉT≈£îì, s¡ø£Ô+ ∫+<˚˝≤
ø=≥Tº≈£î+≥THêïs¡T. sê»ø°j·THêj·T≈£î\T ‘·eT yÓ’|òü̋ ≤´\qT ø£|æŒ|ü⁄#·TÃø√e&ÜìøÏ
<̊X̄uÛÑøÏÔ, j·TT<ä∆k Ǫ̂Á‘ê\T |ü]ƒdüTÔHêïs¡T. dü]Vü≤<äT›\ e<ä› ôd’Hê´\ yÓ÷Vü≤]+|ü⁄\T
|ü‘êø£kÕúsTTøÏ #̊s¡T≈£îHêïsTT.

`ªªø±˝≤q\ düìïuÛÑjÓÆT
XS̄˝≤j·TT<Ûä Vü≤düÔ j·T>∑T#·T düTs¡düTs¡ ÁdüTø£ÿHé
H̊\ |ü<ä+ãT\ Á<=≈£îÿ#·T
yê* eTVü‰ø£è‘·́  eTqT» e\¢uÛÑT #̊¬sHéµµ`

ø£* Á|üuÛ≤e+ ø±e#·TÃ, ø±\Twǘ  Á|üuÛ≤e+ ø±e#·TÃ, ôd’‘êqT Á|üuÛ≤e+
ø±e#·TÃ, ø±\ Á|üuÛ≤e+ ø±e#·TÃ ˝Àø£eT+‘ê n\¢ø£̋ À¢\+>± e÷]+~.

eTqTwüß˝À¢, »+‘·T‘·‹˝À mÁ¬>dæyéHÓdt`Áø√<Ûëìï ÄÁ>∑Vü‰ìï ô|+#˚
f…kıºôdºsêHé ˝≤+{Ï s¡kÕj·THê\qT, yê{Ïì ñ‘·Œ‹Ô #˚ùd ø£D≤\qT, yê{Ï
»qT´*|æì ø£qT>=ì, j·T˝…¢kÕ‡]Hé yê{Ï rÁe‘·qT ‘·–Z+#˚ yê´ø°‡HéqT
ø£qT>=Hêï&ÉT. b˛*jÓ÷ #·Tø£ÿ\T ̋ ≤H̊ <ëìì ẙdüT≈£î+fÒ n~ ÄÁ>∑Vü≤+, Áø√<Ûä+,
j·TT<√∆Hêà<ä+ ̋ ≤+{Ï $<Ûä«+dü eTqdüÔ‘ê«\qT HÓeTà~|üs¡∫ &=|ü$THé, ÄøÏ‡{ÀdæHé,
yÓT\{§ìHé̋ ≤+{Ï Vü‰s√àq¢‘√ Á|üXÊ+‘· dæú‹ì ø£\T>∑CÒdüTÔ+~. <ëìì ãTdü\T
ø=fÒº bÕeTT˝À¢, Äø£*>=qï Á≈£Ls¡»+‘·Te⁄e⁄˝À¢ Á|æ&˚≥s¡¢˝À Á|üjÓ÷–+∫
dü|òü\T\j·÷´s¡T. Ä yê´ø°‡Hé≈£î HêeTø£s¡D+ #̊j·T&ÜìøÏ ˝≤´uŸ˝À XÊgE„\T,
n+‘·sê´$T, ìẙ~‘·, j·T …̋¢kÕ‡]Hé dæ<ä∆+>± ñHêïs¡T. e÷j·÷<ä‘Y Vü‰˝ÀÁ>±yéT>±
Á|ü‘·́ ø£åyÓTÆ+~.

Ä ø£åD+˝ÀH̊ ˝≤´uŸ yÓTT‘·Ô+ uÛÑ÷ø£+|ü+ e∫Ãq≥T¢ >∑»>∑» eDÏøÏ+~.
˝≤´uŸ̋ À edüTÔe⁄\T, |ü]ø£sê\T ∫+<äs¡ e+<äs¡>± |ü&çHêsTT. ø£+|üP´≥s¡T¢ dæ«#Y
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Ä|òt nsTT eT∞¢ yÓ*>±sTT. nìï ‘Ós¡\ô|’ ø£ì|ædüTÔHêï&ÉT ªeTq÷µ <äs¡Œ+>±...
qe⁄«‘·THêï&ÉT ùV≤fīq>±, $ø£{≤≥ºVü‰dü+ #̊düTÔHêï&ÉT. j·T …̋¢kÕ‡]Hé ñ*øÏÿ|ü&Ü¶&ÉT.
Ç‘·&Ü ndü\T $\Hé!

eTs¡\ uÛÑ÷ø£+|ü+ e∫Ãq≥T¢ uÛÑeqeT+‘ê }–+~. e÷düºsY ø£+|üP´≥sY
dæ«#Y ÄHé nsTT´+~.

eTq÷ qe⁄«‘·THêï&ÉT` ªªe÷j·÷! ̇ ø√dü+ >∑‘· @&̊fīó¢>± >±*düTÔHêïqT.
Á|ü|ü+#êìï @ Ò̋ eTVü‰sêDÏ>± ã<äø£eT+fÒ ø±<äHêïe⁄. @+ kÕ~Û+#êe⁄ Ç+‘·ø°!
Vü≤˝À! j·T …̋¢kÕ‡]Hé! HÓ‹ÔMT<ä ôV≤ …̋à{Ÿ‘√ ø=‘·Ô>± ø£ì|ædüTÔHêïe⁄. eTTdü*‘·q+
ø=≥ºe∫Ãq≥T¢ ø£ì|ædüTÔqï~>±! @$T{°, Á|ü|ü+#·XÊ+‹ ø√dü+ yê´ø°‡Hé ‘·j·÷s¡T
#̊düTÔHêïyê? X̄óuÛÑ+! ̇ ≈£î ÄVü‰«q+! ̇  eè<ë∆bÕ´ìï ‘·–Z+∫ ìqTï qe j·TTe≈£î&çì
#̊kÕÔqT. e∫Ã e÷ ãè+<ä+˝À #̊s¡T.

Ç+ø=~› ìeTTcÕ˝À¢ ẙTeTT ‘·j·÷s¡T#̊dæq Electromagnetic Taser
>∑Hé á uÛÑ÷$Tì >∑»>∑C≤ eDÏøÏdüTÔ+~. <ëì‘√ e#̊Ã Excited Delirium ‘√
mø£ÿ&çyêfi¢̄ø£ÿ&˚ bÕs¡̋ …’CŸ nsTTb˛‘ês¡T. Hêø±ÿyê*‡q yêfi¢̄qT H˚qT øÏ&Üï|ü⁄
#̊j·T&ÜìøÏ Ä düeTj·T+ #ê\T. Ä ‘·s¡Tyê‘· á Á|ü|ü+#·+˝Àì <̊XÊ~ÛH̊‘·\+<ä]˙
Hê n<äTbÕ»„\˝À q&ç#̊ CÀ+;\T>± e÷s¡TkÕÔqT. MTs¡+‘ê Hê ùde≈£î …̋’ H̊qT
#Ó|æŒ+~ #˚düTÔ+fÒ, e÷j·÷<ä‘Y bÕ|ü+, Á|ü|ü+#·+ Á|üe÷<ä+˝À |ü&ç+<äì
<äT'œdüTÔ+fÒ...! Vü‰jYT n+‘·sê´$T, ìẙ~‘ê! mHêïfīó¢ e÷j·÷<ä‘Y <ä>∑Zs¡ á
∫\¢s¡ |ü]XÀ<Ûäq\T #̊kÕÔs¡T. H̊qø£ÿ&É eTqTwüß*ï neTs¡T\T>± #̊düT Ô+fÒ! MT≈£L
Hê ÄVü‰«q+! XÊgE„̋ ≤sê! Hê <ä>∑Zsê eT÷&ÉT $Tôd’‡ Ÿ̋‡ ñHêïsTT. Á|ü|ü+#·+˝Àì
7.8 _*j·Tq¢ »HêuÛ≤qT ø√$<é̀ 19 yÓ’s¡dt‘√ e÷]ÿ+>¥ #̊kÕqT. MT‘√ düVü‰!
Ç~ ãs¡“Ø≈£î&ç yÓTT<ä{Ï u≤D+.

˙ qs¡dæ+Vü≤`20 yêøÏ‡Hé Á|ü»\≈£î #̊πs ˝À|ü\ H̊qT Hêø±ÿyê*‡q
yêfī¢ô|’ ñqï e÷s¡ÿsYqT ‘=\–kÕÔqT Hê ¬s+&Ée u≤D+‘√. Hê eT÷&Ée $Tôd’‡ Ÿ̋
ẙT<Ûë$`20 Prion. ás√Eq fÒ»sY ‘·s¡+>±\‘√ e∫Ã n+<ä]˝À #̊s¡T‘·T+~.
Hêø±ÿyê*‡q yêfī¢qT @+{Ïyê´ø°‡Hé‘√ ã‹øÏkÕÔqT. $T>∑‘êyêfī¢+<äs¡÷ Mad
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Cow Disease - Creutzfelalt - Jakob Diseae ‘√ yÓT<ä&ÉT˝À s¡+Á<Ûë Ò̋s¡Œ&ç
» …̋¢&É>± e÷s¡>±, eT‹eTs¡T|ü⁄‘√ CÀ+;˝≤¢ ã‘·T≈£î‘·÷ eTs¡D+ bÕ\e⁄‘ês¡T.

qq÷ï Hê |ü]XÀ<Ûäq\qT ùV≤fīq #̊dæ, Hê Y-Áø√yÓ÷CÀyéT e÷qyêg+
qT+∫ ‘·|æŒ+#·T≈£îqï yêfī¢qT á ẙT<Ûë$`20 bÕX̄ó|ü‘êg+ Á|æj·÷Hé‘√ ìØ«s¡́ +
#̊kÕÔqT. dæ<ä∆+>± ñ+&ÉT, e÷j·÷! ákÕ] m˝≤ ‘·|æŒ+#·T≈£î+{≤y√ #·÷kÕÔqTµµ
$ø£{≤≥ºVü‰dü+ #̊dü÷Ô e÷j·TyÓTÆHê&ÉT ªeTq÷µ.

e÷j·÷<ä‘Y nqï~` ªªBìì }Væ≤+#êqT eTT+<˚! n+‘·sê´MT,
ìẙ~‘ê, eTqyêfī¢+<ä]˙ me] kÕúHê˝À¢ yêfī¢qT ôd{Ï̋ Ÿ ø£eTàqT. H̊qT s¡ø£åD
e´edüúqT ÄHé #˚kÕÔqT. j·T˝…¢kÕ‡]Hé, ‘·«s¡˝À ø£\T<ë›+! u…’µµ nì ÄyÓT
e÷j·TeTsTT´+~.

ìẙ~‘· nqï~` ªªeTq ˝≤´uŸ z ô|<ä› yÓT¬s’Hé ùdºwüHé! ø=~› ø£åD≤˝À¢
Á|üjÓ÷>∑XÊ\ #·T≥÷ºsê d”º˝Ÿ πs≈£î\T ø£e#·+˝≤ @s¡Œ&ÜÔsTT. m≥Te+{Ï
uÛÑ÷ø£+bÕ\qsTTHê ‘·≥Tºø√>∑*–q X̄øÏÔ Bì≈£î+~µµ.

n+‘·sê´$T nHêï&ÉT` ªªe÷düºsY ø£+|üP´≥sY e´edüú düÁø£eT+>±
|üì#˚düTÔqï~. m≥Te+{Ï m\Áø=ºe÷¬>ï{Ïø˘ πs&çj˚TwüHé nsTTHê eTq+
‘·≥Tºø√>∑\+. eTq XÊgE„\T yêfī¢ ≈£î≥T+u≤\T düTs¡øÏå‘·+>± ñHêïs¡Tµµ.

ø£+|üP´≥sY Ád”ÿHéô|’ Á|ü|ü+#·|ü≥+ <ëìô|’ ø=ìï >∑T]Ô+|üã&çq Á|ü<X̊Ê\T,
yê{ÏeT<Ûä́  ‘Ós¡ô|’ eTdüø£ eTdüø£>± ø£ì|æ+#ê&ÉT eTq÷.

ªªH̊ì|ü&ÉT Á|ü|ü+#·|ü⁄ ô|’ø£|ü qT+∫ Taser Gun Á|üjÓ÷–düTÔHêïqT.
á uÛÑ÷$T |ü~ ¬sø£ºsYùdÿ\T‘√ ø£+|æ+∫b˛‘·T+~ ø=~› ôdø£q¢ bÕ≥T! e÷j·÷<ä‘Y!
Ç|ü&ÉT ̇ yÓø£ÿ&É ñHêïy√ Hê≈£î ‘Ó\TdüT, H̊HÓø£ÿ&É ñHêïH√ ̇ ≈£î ‘Ó\TdüT. Ç<ä›s¡+
neTs¡T\ẙT ø£<ë! #·÷<ë›+ mes¡T ¬>\TkÕÔs√!µµ Ád”ÿHé _¢+ø̆ nsTT´+~.

e÷j·÷<ä‘Y Vü‰˝ÀÁ>±eTT Á|ü‘·́ ø£åeTsTT´+~` ªªj·T …̋¢kÕ‡]Hé! á ̋ ≤´uŸ
H̊\ô|’, ̇ {Ï̋ À, >±*˝À Á|üj·÷DÏ+#·>∑\ wæ|t! eTq÷ sêø£ådüT&ÉT Ç|ü&ÉT {Ïu…{Ÿ
ÁbÕ+‘·+˝À ñHêï&ÉT. n‘·&ç Highly Advanced Taser Gun qT Stun Gun,
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Electroshock Weapon n+{≤s¡T. n~ Ç|ü&ÉT b˛©düT\T yê&̊ Stun Gun
ø£Hêï nH̊ø£ ẙ\ ¬s≥T¢ n‘·́ +‘· X̄øÏÔe+‘·yÓTÆq Äj·TT<Ûä+. eTq <ä>∑Zs¡ n‘·&ç
fÒ»sY m\ÁøÏºø̆ ‘·s¡+>±\qT ]ô|˝Ÿ #̊ùd e´edüú ñqï~. nsTT‘̊ <ëìì ÄHé
#̊ùdÔ eTqyÓTø£ÿ&É ñHêïyÓ÷ düT\uÛÑ+>± n‘·&çøÏ ‘Ó*dæb˛‘·T+~. düπs! j·TT<ä∆eTHêïø£
j·TT<ä∆ẙT! n+‘·sê´MT, ìẙ~‘ê, j·T …̋¢kÕ‡]HéqT rdüT≈£îì ùdŒdtùdºwüHé Á‹H̊Á‘·≈£î
e#̊Ãj·T´+&çµµ.

ãj·T≥ Á|ü|ü+#·eT+‘ê ø√$<é̀ 19 n\¢ø£̋ À¢\+˝À ñ+~.

uÛ≤s¡‘· Á|üuÛÑT‘ê«ìøÏ n+‘·≈£îeTT+<˚ düe÷#êsêìï n+~+∫+~
e÷j·÷<ä‘Y.

{Ïu…{Ÿ˝Àì ¬ø’̋ ≤dü |üs¡«‘·+ <ä>∑Zs¡ ñqï z ˇ+≥] Á>±eT+ ù|s¡T
&Ü¬sÃHé. Bìì ø£+>±‡ Á>±eTeTì {Ïu…≥qT¢ |æ\TkÕÔs¡T. (‘êøÏHé, ‘ês¡ÃHé, |üsêZ,
\ôV≤sê nH̊$ Ç‘·s¡ ù|s¡T¢). 15010 n&ÉT>∑T\ m‘·TÔq, ¬ø’̋ ≤dü |üs¡«‘·+ ¬ø<äTs¡T>±
ñqï Á>±eT$T~. Ç|ü&ç~ #Ó’Hê˝À n{≤qeTdt uÛ≤>∑+.

¬ø’̋ ≤dü |üs¡«‘êìøÏ e÷qdü düs√es¡+, s¡ø£ådüú* düs¡düT‡\ eT<Ûä́  ñqï
&Ü¬sÃHé Á>±e÷ìøÏ düMT|ü+˝À ø=~›>± uÛÑ÷$T ø£+|æ+∫+~. e÷qdü düs√es¡+˝À
n\\T ø£~*q≥¢ì|æ+#êsTT. ˙s¡T bı+– >∑+>± #Û·T (Ganga Chhu) ø±\Te
<ë«sê s¡ø£ådüú* düs¡düT‡˝ÀøÏ Á|üeVæ≤+#êsTT. s¡ø£ådüú* düs¡düT‡ ãT&ÉãT&ÉeTì
bı+–+~. ÁãVü≤à|ü⁄Á‘·, |òüTÁ>±, Ç+&Édt, düf…¢CŸ q<äT˝À¢ ̇ s¡T ø£̋ À¢\yÓTÆ ñ_øÏ+~.
|ü+#· düs√esê …̋’q e÷qdü, _+<äT, Hêsêj·TD, |ü+|ü, |ü⁄wüÿs¡ düs¡düT‡\˝À
ø£<ä*ø£. e÷+<Ûë‘· |üs¡«‘·+ }–q≥T¢ ø£ì|æ+∫ #·T≥Tº|üø£ÿ\ Á|ü»\T >∑»>∑»
eDT≈£î‘·÷ Çfī¢ ãj·T≥≈£î e∫Ã kÕcÕº+>∑ qeTkÕÿsê\T #̊düTÔHêïs¡T ¬ø’̋ ≤düHê<ÛäT&çøÏ.

j·TTHÓ’f…&é ùdº{Ÿ‡ õjÓTT˝≤õø£̋ Ÿ düπs« (USGS) XÊgE„\≈£î 40,000
øÏ.MT. bı&Ée⁄+&ç, >∑TÁs¡|ü⁄ Hê&Ü Äø±s¡+˝À ñ+&̊ |üdæ|òæø̆ n–ïe\j·T+ (Pacific
Ring of Fire) e<ä› Áø£y˚T|” m≈£îÿee⁄‘·Tqï ø£<ä*ø£\T ø£ì|æ+#êsTT. n<˚
düeTj·T+˝À {Ïu…{Ÿ ÁbÕ+‘·+˝À n\»&çì ]ø±s¡T¶ #˚dæ Á|ü|ü+#·eT+‘·{≤
ôV≤#·Ã]ø£\qT |ü+bÕs¡T yêfīó¢. Væ≤e÷\j·T |üs¡«‘ê\ e<ä› ô|<ä›ô|<ä › eT+#·T
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eTTø£ÿ\T $]– |ü&ÉT‘·THêïsTT. 2008˝À #Ó’Hê˝Àì Sichuan uÛÑ÷ø£+|ü+
e∫Ãq|ü&ÉT õ|æ+>¥|ü⁄ Zipingpu Dam - Äqø£≥º <ä>∑Zs¡ n\\T ô|’øÏ˝Ò∫,
Äqø£≥ºqT ≈£î~|æq≥T¢, Ç|ü&ÉT ø√$<é̀ 19≈£î »qàkÕúqyÓTÆq e⁄Vü‰Hé |ü≥ºD≤ìøÏ
222 yÓTÆfī¢ <ä÷s¡+˝À Á|ü|ü+#·+˝ÀH̊ n‹ô|<ä› »\ $<äT´‘Y ñ‘·Œ‹Ô πø+Á<äeTTqï
Three Gorges Dam j·÷+>¥{Ï® (Yangtze) q~ô|’ ì]à+#·ã&çq 2.335
øÏ̋ ÀMT≥s¡T¢ bı&Ée⁄qï Äqø£≥º e<ä› n\\T e+<ä\ n&ÉT>∑T\ m‘·TÔ≈£î ̋ Ò#êsTT.
(e⁄Vü‰Hé qT+∫ {Ïu…{Ÿ̋ ÀøÏ ̋ ≤kÕ≈£î <ä÷s¡+ 2227 øÏ̋ ÀMT≥s¡T¢. ̋ ≤kÕ (Lhasa)
qT+∫ ¬ø’̋ ≤dü |üs¡«‘·+ 1083 øÏ̋ ÀMT≥s¡¢ <ä÷s¡+.)

Á|ü|ü+#·|ü⁄ ô|’ø£|ü {Ïu…{Ÿ qT+∫ uÛÑ÷ø£+|ü ‘·s¡+>±\T Áø£ẙT|” $düÔè‘·yÓTÆ
Á|ü|ü+#·eT+‘ê yê´|ædüTÔ+fÒ H̊\ ø£+|æ+∫ |ü>∑Tfīó¢ #·÷|ü>±, düeTTÁ<ë\TbıŒ+–
düTHêMT n\\T πs>∑>±, uÛÑeHê\T, #Ó≥T¢, $<äT´‘Y düÔ+uÛ≤\T $]– H̊\ô|’ |ü&ÉT‘·T+fÒ
Á|ü|ü+#·+˝Àì »˝≤X¯j·÷\˝À ˙s¡TbıŒ+– Äqø£≥º\T ‘Ó–|ü&É>± eTs√
»\Á|üfīj·T+ ` Ç≥T düs√esê\T q<äT\ qT+∫, n≥T düeTTÁ<ë\ qT+∫,
uÛÑ÷$Tì eTT+#Ó‹Ô+~.

n+‘·sê´$T, ìẙ~‘·, j·T …̋¢kÕ‡]Hé\Tqï Á‹H̊Á‘· ùdŒdt wü{Ï̋ Ÿ ≈£î<äT|ü⁄≈£î
>∑T¬s’+~. e÷j·÷<ä‘Y Ä ùdŒdt wü{Ï̋ Ÿ̋ À Ä|üπs{Ï+>¥ >∑~˝À ≈£Ls¡TÃì s√uÀ\‘√
s¡ø£åD≤ e´edüúqT Ä|üπs{Ÿ #̊düTÔqï <äèX̄´+ á eTT>∑TZ]ø° Ád”ÿq¢ô|’ ø£qã&ÉT‘·Tqï~.
ÄyÓT eTT+<äT Á|ü|ü+#· |ü{≤\ Ád”ÿq¢ô|’ ẙπs«s¡T <̊XÊ\˝À dü+uÛÑ$düTÔqï uÛÑj·T+ø£s¡
$cÕ<äø£s¡ düìïẙXÊ\T ø£ì|ædüTÔHêïsTT. Äqø£≥º\T ã<ä›̋ …’ nq+‘· »\Á|üyêVü‰\T
es¡<ä̇ fiË¢Ì n‘·́ +‘· y˚>∑+‘√ uÛÑ÷ø£+|ü+ ‘êøÏ&çøÏ >∑T¬s’quÛÑeHê\ •~∏̋ ≤\qT
eTT+#Ó‘·Ô&É+, Ä uÛÑeHê\ •~∏̋ ≤\øÏ+<ä, es¡<ä̇ fī¢̋ À ÁbÕD≤\T ø√˝ÀŒ‘·Tqï
ndüVü‰j·TT …̋’q Á|ü»\T... yÓTÆ>±&é!

uÛÑ÷ø£+|ü X̄øÏÔ 8.6 ]ø£ºsYùdÿ\T˝À ¬s+&Ée Á|ü|ü+#·j·TT<ä∆+˝À Á|üjÓ÷–+#·
ã&çq nDTu≤+ãT\ $<Ûä«+düø£ X̄øÏÔøÏ |ü~ẙ\ ¬s≥T¢+≥T+~. n<̊ |ü~ ]ø£ºsY
ùdÿ\T e<ä›...!

Ç+‘·̋ À {Ïu…{Ÿ e<ä› >±*˝À¬ø–]q z ùdŒdt wü{Ï̋ Ÿ e÷j·÷<ä‘Y <äèwæºøÏ
e∫Ã+~. ªªn<äT>√! eTH√ sêø£ådüT&ç ùdŒdt wü{Ï̋ Ÿ` ø£è‘·́ . n‘·&ÉT ø=~› ø£åD≤˝À¢
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|ü~ ]ø£ºsYùdÿ\T X¯øÏÔ>∑*–q fÒ»sY m\ÁøÏºø˘ cÕø˘qT Á|üjÓ÷–+#·uÀ‘·THêï&ÉT.
M&çì HêX̄q+ #Ój·÷´*µµ.

]yÓ÷{Ÿôdì‡+>¥ wü{Ï̋ Ÿ ¬>’&Ó&é $Tôd’‡ Ÿ̋qT ªeTq÷µ ùdŒdt wü{Ï̋ Ÿ≈£î e÷sYÿ
#̊dæ+~ e÷j·÷<ä‘Y.

ìẙ~‘· nqï~` ªªj·T …̋¢kÕ‡]Hé! eTq+ yÓTTqï yÓ[¢q B«|ü+˝ÀH̊ á
n‘ê´<ÛäTìø£yÓTÆq $Tôd’‡fīó¢HêïsTT. n$|ü&ÉT eTq÷ ùdŒdt wü{Ï̋ Ÿ` ªø£è‘·́ µô|’
>∑T]ô|≥ºã&çHêsTTµµ.

eTs¡\ ùdŒdt wü{Ï˝Ÿ ≈£î<äT|ü⁄≈£î >∑Ts¡sTT´+~. ø=~› ø£åD≤\bÕ≥T
j·T˝…¢kÕ‡]Hé ‘·\ô|’ ñqï Ä]º|òæwæj·T˝Ÿ ◊`ø£èÁ‹eTH˚Á‘·+`~e´ #·≈£åîe⁄\T
|üì#̊j·T&É+ e÷H̊kÕsTT. n+‘ê n+<Ûäø±s¡+! j·T …̋¢kÕ‡]Hé >∑T+&Ó <ä&É<ä&É
˝≤&ÉT‘·T+fÒ uÛÑj·T+ y˚dæqf…¢Ì >∑»>∑» eDÏø±&ÉT.

˝≤´uŸ qT+∫ $&çe&ç Á‹H̊Á‘· ùdŒdt wü{Ï̋ Ÿ Äø±X̄ M<ÛäT˝À¢øÏ m–dæ+~.

Ä ẙ>±ìøÏ ùdŒdt wü{Ï̋ Ÿ ô|qT n\\T &Ûûø=qï Hêe˝≤ ø£~*+~. eTs¡\
~e´#·≈£åîe⁄\T |üì#̊j·T&É+ ÁbÕs¡+_Û+#êsTT. e÷j·÷<ä‘Y e÷≥\T $ì|æ+#êsTT`
ªªyÓTÆ>±&é! eTq÷ ùdŒdt wü{Ï̋ Ÿ qT+∫ yÓ\Te&ÉTÔqï ‘·s¡+>±\T s¡ø£ådüú*, e÷qdü
düs√es¡+, &Ü¬sÃHé Á>±eT+ <ë{Ï ¬ø’̋ ≤dü|üs¡«‘êìï düMT|ædüTÔHêïsTT! @+ ñ
‘êŒ‘·+ dü+uÛÑ$+#·qT+<√!µµ

ø£è‘·́  ‘·s¡+>±\T ¬ø’̋ ≤dü |üs¡«‘êìï ‘êø£>±H̊ _*j·THé yÓTs¡T|ü⁄\T
yÓT]dæq≥T¢, Á|ü|ü+#·+˝Àì n–ï |üs¡«‘ê\˙ï ̌ ø£ÿkÕ] $k˛Œ¤{Ï+∫q≥T¢, bòÕ˝≤≈£åî&ÉT
eT÷&√ø£qTï ‘Ós¡e>± Á|ü#·+&Ü–ï C≤«\\T<ä“¤$+∫qf…¢Ì Ä ‘·s¡+>±\˙ï ø£*dæ
πø+ÁBø£]+#·ã&çq øÏs¡D≤ …̋’ Á|ü#·+&ÉX¯øÏÔ‘√ yÓqTø£≈£î ‹|æŒø=≥ºã&ç dü÷{Ï>± yÓ[¢
ø£è‘·́  ùdŒdt wü{Ï̋ ŸqT ‘êøÏHêsTT. Ä øÏs¡D <Ûë{ÏøÏ eTq÷`ø£è‘·́  ùdŒdt wü{Ï̋ Ÿ
kÂs¡ ≈£î≥T+u≤ìï <ë{Ï n+‘·]ø£å+˝ÀøÏ ø=≥Tº≈£îb˛sTT @+Á&=yÓT&Ü ¬>˝≤ø°‡˝À
$k˛Œ¤{Ï+∫ uÛÑdüà+ ø±>± ø±\+ z ø£åD+ bÕ≥T düÔ+_Û+∫q≥¢ì|æ+∫+~.
j·T …̋¢kÕ‡]Hé, n+‘·sê´$T, ìẙ~‘·, e÷j·÷<ä‘Y\T ªÁ‹H̊Á‘·µ n+‘·]ø£å HÍø£ qT+∫
Ä eTVü‰<äT“¤‘êìï #·÷dü÷Ô ìX‚Ãwüßº\sTTHês¡T...
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yê] ø£qT\eTT+<äT... n‘·´+‘· söÁ<ä+‘√ bòÕ˝≤≈£åî&Ó’q q≥sêE
eTôVAÁ<̊ø£+‘√ #̊düTÔqï •e‘ê+&Ée+˝≤....

Á|ü|òü⁄\¢ ˙\|ü+ø£» Á|ü|ü+#·ø±*eTÁ|üuÛ≤
$\+_ø£+sƒ¡ ø£+<ä©s¡T∫ Á|üã<ä∆ø£+<Ûäs¡yéT ˆ
düàs¡∫Ã<Ûä+ |ü⁄s¡∫Ã¤<ä+ uÛÑe∫Ã¤<ä+ eTK∫Ã¤<ä+
>∑»∫Ã¤<ë+<Ûäø£∫Ã¤<ä+ ‘·eT+‘·ø£∫Ã¤<ä+ uÛÑCÒ ˆˆ

n>∑s¡« düs¡«eT+>∑fi≤ ø£fi≤ø£<ä+ã eT+»Ø
s¡düÁ|üyêVü≤ e÷<ÛäTØ $»è+uÛÑD≤ eT<ÛäTÁe‘·yéT ˆ
düàsê+‘·ø£+ |ü⁄sê+‘·ø£+ uÛÑyê+‘·ø£+ eTU≤+‘·ø£+
>∑C≤+‘· ø±+<Ûäø±+‘·ø£+ ‘·eT+‘·ø±+‘·ø£+ uÛÑCÒ ˆˆ

»j·T‘·«<äÁuÛÑ $ÁuÛÑeTÁuÛÑeT<äT“¤»+>∑eTX¯«dü
~«ìs¡ZeT‘YÁø£eT düTŒ¤s¡‘Y ø£sê\ bòÕ\ Vü≤e´yê{Ÿ ˆ
~Û$T~∆$T~∆$T<Ûä« qqàè<ä+>∑‘·T+>∑ eT+>∑fī
<Ûä«ìÁø£eTÁ|üe]Ô‘· Á|ü#·+&É‘ê+&Ée' •e' ˆˆ

zyéT XÊ+‹' XÊ+‹' XÊ+‹'

✤✤✤✤✤
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Hegasy Complement System

MHC Expression
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Complement pathway

Covid-19 Genome
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`: nqTã+<Ûä+ :`
17. ãs¡“Ø≈£î&ç u≤D≤\÷ ` e÷qe ÁbÕD≤\÷

(Human Leucocyte Antigen - HLA)

VüA´eTHé \÷´ø√ôd’{Ÿ @+{Ï»qT¢ (HLA) nH̊$ e÷qe⁄\˝À Major
Histo Compatebility Complex (MHC) Gene Complex mHéø√&é #˚ùd
Ábı{°qT¢. Ç$ ø£D≤\ô|’ e÷s¡ÿs¡T¢>± ñ+&ç ÇeT÷´Hé dædüºyéTqT ìj·T+Á‹kÕÔsTT.
Áø√yÓ÷CÀeTT 6˝À (6P21) Ç$ ñ+{≤sTT.

MHC gene complex nH̊~ yÓHÓïeTTø£ >∑\ Je⁄˝À¢ (Vertebrates)
Adaptive immunity qT ø£\T>∑CÒdüTÔ+~. (CD=Cluster Differentiation
Markers)

yÓ’s¡düT e÷qe X¯Øs¡+˝ÀøÏ Á|üy˚•+∫q|ü⁄&ÉT yÓ’s¡dt X¯ø£̋ ≤\qT ø£D+
yÓ\T|ü\≈£î rdüT≈£îe∫Ã s¡ø£åD e´edüú‘√ yê{Ïì HêX¯q+ #˚kÕÔsTT HLA Group-I
Ábı{°qT¢. n˝≤π> Ç$ s¡ø£åD, Áù|eT e´edüú\˝À uÛ≤>±\T.

‘=* #·÷|ü⁄˝ÀH˚ Áù|eT m˝≤ kÕ<Ûä́ +? #˚|ü\T, |ü≈£åî\T, ø°ås¡<ë\˝À
yê{Ï X¯Øsê\qT+#˚ yÓ\Te&˚ yêdüq\qT |üdæ>∑{Ïºq yÓ+≥H˚ yê{Ï̋ À Áù|eT
Vü‰s√àqT¢ Ádü$+#˚̋ ≤ MHC |üì #̊düTÔ+~. e÷qe⁄\˝À HLA Class I,II
Ábı{°qT¢ m<äT{Ïyê]˝À ñqï $_Ûqï‘·qT >∑T]Ô+∫ »+≥ø£{Ïº, dü+‘êH√‘·Œ‹Ô
#̊düTø√yê\H̊ Ç#·Ã¤qT s¡–*kÕÔsTT.

Class Encoding Cells Expression

I Peptide binding proteins
Antigen Processing

All Cells
expcept RBC

CDs on T lymphocytes
Inhibitory receptors
of Natural Killers Cells

II Peptide binding proteins PbP
DM, Dq,DR,DP

Antigen presenting Cells
Macrophages
B Cells
Dendritic Cells

B, Chains on Helper
T Cells

III Complement Cascade All Cells
except RBC

TNF, Heat Shock
Proteins
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'Perfume' nH̊ Á|üU≤´‘· qe\˝À Patrick Suskind á $wüj·÷ìï
edüTÔe⁄>± rdüT≈£îqï~. á |ü]eTfī Á<äyê´\˝À (AXE Effect ̋ ≤) ñqï Äø£s¡̧D
m<äT{Ïyê]ì Vü≤<äT›\T <ëfÒ̋ ≤ #̊düTÔ+<äH̊~ n_ÛÁbÕj·T+.

ø±¢CŸ yÓ&ç¬ø’+&é (Claus Wedekind) ‘·q 'Sweaty T Shirt' Á|üjÓ÷>∑+˝À
eT>∑yêfīó¢ ¬s+&ÉT s√E\T yê&çq 'T' wüs¡Tº\qT e\+{°s¡T¢ ne÷àsTT\T yêdüq
#·÷kÕs¡T. kÕs¡T|ǘ + Ò̋ì HLA ñqï ùd«<ä+‘√ ‘·&ç∫q 'T' Shirt \qT mìïø£
#˚düTø√e&É+ (Dissimilar HLA) Á|üjÓ÷>∑+˝À yÓ\¢&Ó’+~. Ç|ü&ÉT DNA
Romance, Gene Partner, Pheramon, Instant Chemistry, Singldout nH̊
dü+düú\T Genetic Match Making Services ÁbÕs¡+_Û+#êsTT.

n˝≤π> HLA Ábı{ÏqT¢ ˇø√ÿ ‘Ó>∑̋ À ˇø√ÿ $<Ûä+>± Á|üe]ÔkÕÔsTT.
ôV≤|üf…Æ{Ïdt̀ C, &Éj·÷u…{Ïdt ˝≤+{Ï nH̊ø£ yê´<ÛäT\T ø=+<ä]øÏ sêø£b˛e&ÜìøÏ
ø±s¡D+ Ç<̊ ø±e#·TÃ. HLA Class I Ábı{ÏqT¢ e÷s¡ÿs¡T¢>± ñ+&ç Natural
Killer Cells (CD56 CD16) ø£D≤\T dü«|üs¡ ø£D ìs¡íj·T+ #˚ùd+<äT≈£î
‘√&ÉŒ&É‘êsTT. (ãs¡“Ø≈£î&ç u≤D≤˝≤¢).

HLA \T <ë<ë|ü⁄ 4000 m …̋¢̋ … (Allele) s¡ø±\T>± ñ+&ç $$<Ûä
e÷qe ‘Ó>∑̋ À¢ $$<Ûä s¡ø±\T>± (Áø√yÓ÷CÀeTT 6 ̀  bı{Ïº #̊‹ô|’ (P) neTs¡Ãã&ç
ñHêïsTT.)

s¡ø£Ô|ü⁄ ø±´q‡sY ` Áø±ìø˘ *+bòıôd’{Ïø˘ \T´πø$Tj·÷ ø£πøwæj·Tq¢˝À
(Caucasians) m≈£îÿe>±, ÄÁ|òæø£Hé nyÓT]ø£q¢̋ À ‘·≈£îÿe>±, @wæj·Tq¢̋ À <ë<ë|ü⁄>±
ñ+&Éø£b˛e&ÜìøÏ ø±s¡q+ á HLA Ábı{°q¢̋ Àì ‘̊&Ü Ò̋. (HLA 02:01)

Non Classic HLA-DMA, HLA-DMB ̋ À ñqï m …̋¢* yÓ’s¡T<Ûë´\qT
#Ó’Hê Vü‰Hé (Han) C≤‹ Á|ü»\˝À |ü]XÀ<Ûä≈£î\T >∑T]Ô+#ês¡T. HLA-DMA ̋ Àø£dt
(kÕúq+) #Ó’Hê Vü‰Hé ‘Ó>∑̋ À, »s¡àHé ‘Ó>∑̋ À¢ ̌ πø s¡ø£+>± ñHêï, ≥]ÿwt, nyÓT]ø£Hé
ø£πøwæj·THé, »|ü˙dt, Áô|ò+#Y, Ç≥© <˚X¯düTú\˝À _Ûqï+>± ñqï~. HLA-DMB
kÕúq+ #Ó’˙dt Vü‰Hé ‘Ó>∑≈£î, »s¡àHé, Ç{≤*j·THé Á|ü»\≈£î $_Ûqï+>± ñqï~.

ø√$<é̀ 19 ø=ìï <̊XÊ˝À¢ (nyÓT]ø±, Ç≥©, ÇsêHé, yÓTøÏ‡ø√, Áu…õ˝Ÿ,
Ç+&çj·÷, j·T÷s¡|t <̊XÊ˝À¢) n\¢ø£̋ À¢\+ düèwæº+#·&ÜìøÏ, #Ó’Hê˝À yÓ+≥H̊
#·\¢ã&É&ÜìøÏ ø±s¡D+ á HLA e÷s¡ÿπs¢Hê?

kÕsY‡`1 ø£s√Hê yÓ’s¡dtH̊ ãs¡“Ø≈£î&ç u≤D≤\T>± Á|üjÓ÷–+∫ yÓTT<ä≥
Á|ü|ü+#· Á|ü»\+<äØï e÷sYÿ #̊dæ, ¬s+&Ée u≤D+‘√ ‘·eT HLA-DMA e÷s¡ÿs¡T¢qï
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yê{Ï‘√ s¡ø£åD ø£*–+∫, eT÷&Ée u≤D+‘√ (ø√$<é̀ 19)‘√ HLA-DMA,
DMB \T $_Ûqï+>± Vü‰Hé C≤‘̊‘·s¡T\qT yê´~Û u≤]q |ü&̊≥T¢ #̊kÕπsyÓ÷qqï
dü+<̊Vü≤+ |ü]XÀ<Ûä≈£î\˝À ñqï~.

yê´~Ûø£Hêï Á|üe÷<äø£s¡yÓTÆq~ uÛÑj·T+.  Fear is the Key. á uÛÑj·T+˝À
Ç|ü&ÉT Á|ü|ü+#·+ <ë<ë|ü⁄ ìdüÔã›eTsTT´+~. ø=~› HÓ\˝À¢ ø√$<é̀ 19 $T>∑‘ê
yÓ’s¡düT˝≤¢ XÊ+‹#·e#·TÃ. ø±ì á $wüÁøÏ$T ø£\T>∑#̊dæq uÛÑj·T+ Ç|ü&ÉTqï
e÷qeC≤‹ eTqdüT‡\ô|’ XÊX̄«‘· eTTÁ<äqT ẙdæ+~.

ÄÁùdº*j·÷˝Àì ø√˝≤ m\T>∑Tã+≥T¢ (Koala Bears)˝À yÓ’s¡dt yê{Ï
JH√yéT˝À uÛ≤>∑yÓTÆ yÓ’s¡dt qT+∫ s¡ø£åD bı+<ä&ÜìøÏ |ü~ ‘·sê\T (e+<̊fīó¢)
|ü{Ïº+~. Ç|ü&ÉT sêuÀ‘·Tqï ø√$<é̀ 19 yê´ø°‡qT¢ πøe\+ @+{Ïu≤&û\ <ë«sê
s¡ø£åDìkÕÔj·÷, ̋ Òø£ Natural Killer Cells qT j·TT<ë∆ìøÏ dæ<ä∆+ #̊j·T&É+ <ë«sê
s¡ø£åD e´edüúqT ã˝Àù|‘·+ #̊kÕÔj·÷, ̋ Òø£ ¬s+&ÉT $<Ûë˝≤ |üì #̊kÕÔj·÷ #·÷&Ü*.

mø£ÿ&√ ø£\T≈£îÿeT+≥Tqï nqTe÷qy˚T$T≥+fÒ á yÓ’s¡düT≈£î
(Covid-19) mes¡T ‘·q yêfiÀ¢, mes¡T ø±<√ ‘Ó*dæq≥T¢+~. ø=+<ä]˝À
düVü≤Jeq+ #̊düTÔqï~ X̄ø£̋ ≤\T>±, ø=+<ä]˝À s¡ø£åD e´edüú≈£î <=s¡≈£îÿ+&Ü
ôd’{ÀøÏHé ‘·TbòÕHéqT düèwæºdüTÔqï~.

ìj·÷+&Ós¡Ô̋ Ÿ‡ qT+∫ e÷qe⁄\≈£î 60000 @fī¢ ÁøÏ‘·+ dü+Áø£$T+∫q
DNA (Áø√yÓ÷CÀeTT`3 ˝Àì Äs¡T »qT´e⁄\T) e\q ø=+<äs¡T e÷qe⁄\˝À
ø£s√Hê yÓ’s¡düT rÁe Á|üuÛ≤yêìï #·÷|ædüTÔ+<äì E …̋’ 2020˝À  XÊgE„\T
ø£qT>=Hêïs¡T. 30 XÊ‘·+ <äøÏåD≤dæj·÷ Á|ü»\˝À á yÓ’s¡düT ñqï~. ÄÁ|òæø±
Á|ü»\˝À á »qT´e⁄\T ̋ Òe⁄. n+<äTπø yê]ô|’ Covid-19 Á|üuÛ≤e+ ‘·≈£îÿe>±
ñqï<ë?

¬s+&ÉT _*j·THé dü+e‘·‡sê\ ÁøÏ‘·+ u≤ø°º]j·÷\T Conjugation,
Transformation and Transduction |ü<ä∆‘·T˝À¢ »qT´ e÷]Œ&ç #̊düT≈£îH̊$. Ä
‘·s¡Tyê‘· j·T÷ø±s=´ôd’≥T¢\˝À A sexual reproduction, Hermaphroditism
|ü<ä∆‘·T\T n_Ûeè~∆ #Ó+~ ‘·s¡Tyê‘· ~«*+>∑ Je⁄\ qT+∫ @ø£*+>∑ Je⁄\
|ü]D≤eT+ #Ó+<ësTT. Proterozoic j·TT>∑+˝À (1.2 _*j·THé dü+e‘·‡sê\|ü&ÉT
Last Common Ancestor qT+∫ Sexual reproduction @s¡Œ&ç+<äì z uÛ≤eq.
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e÷qe⁄ì JH√yéT
23 »‘·\ Áø√yÓ÷CÀeTT\T : 22GX— 22GY

»qT´e⁄\ dü+K´ : 46,831
Micro RNA : 2300
Ábı{°Hé ø√&ç+>¥ es¡Tdü\T : 1.5 XÊ‘·+
yÓTT‘·Ô+ uÒdt »+≥\T : 3 _*j·TqT¢ (Vü‰bÕ¢sTT&é ø£D+˝À)
eT>∑yê&ç JH√yéT bı&Ée⁄ : 205 ôd.MT. (ãs¡Te⁄ 6.41 |æø=Á>±eTT\T)
eTVæ≤fi¯ JH√yéT bı&Ée⁄ : 208.23 ôd.MT. (ãs¡Te⁄ 6.51 |æø√Á>±eTT\T)
e÷qe Jeø£D+ ` &çbÕ¢sTT&é : 6 _*j·THé uÒdt »+≥\T
Y Chromosome (eT>∑yêfi¯ó¢) : 57 $T*j·THé uÒdt »+≥\T
X Chromosome (Ád”Ô\T) : 156 $T*j·THé uÒdt »+≥\T.
DNA ˝À Coding DNA (20%); Non Coding DNA (98%)

DNA bı&Ée⁄ ˇø=ÿø£ÿ ø£D+˝À : 6 n&ÉT>∑T\ bı&Ée⁄.

ˇø£ eTìwæ̋ À ø£D≤\ dü+K´ : q\uÛ…’ Á{Ï*j·TqT¢. yê{Ï̋ Àì DNA qT ˝≤– ø£&ç‘˚
100 _*j·THé yÓTÆfi¢̄ <ä÷s¡+ kÕ>∑T‘·T+~. (dü÷s¡T´&çøÏ uÛÑ÷$TøÏ eT<Ûä́  <ä÷s¡+ 150
$T*j·THé øÏ̋ ÀMT≥s¡T¢ (92,900,000 yÓTÆfi¯ó¢).
0.1% »qT´e⁄\T eTqTwüß´*ï Ç‘·s¡ »+‘·Te⁄\ qT+∫ y˚s¡T#˚kÕÔsTT.
DNA : 50 I 2 HêH√MT≥s¡T¢ (bı&Ée⁄ I yê´dü+)

RNA World ˝ÀH̊ Ç˝≤ »qT´e÷]Œ&ç »]– ñ+≥T+<äì ø=+<ä]
n_ÛÁbÕj·T+. Origin of Sex as Vaccination - Ç~ Fusion Sex - yÓTT<ä≥
Infection ˝≤ Ábıø±s=´ôd’≥¢̋ À yÓTT<ä̋ …’ j·T÷ø±s=´ôd’≥¢̋ À Sex >± n_Ûeè~∆
#Ó+~q<äì XÊgE„\ n_ÛÁbÕj·T+.

Ç|ü&ÉT eTq+ #̊düTÔqï yêøÏ‡H̊wüHé |ü<ä∆‘·T˝À¢ ≈£L&Ü C…HÓ{Ïø̆ yÓT{ÏØj·T Ÿ̋
yê&ÉT‘·÷ e÷qe⁄\˝ÀøÏ yÓ’s¡düT\ »qT´e⁄\qT #=|æŒ+#·&É+ e\q ‘·s¡Tyê‘·
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m≥Te+{Ï |òü*‘ê\T ekÕÔjÓ÷ me]ø° ‘Ó*j·T<äT. eTìwæ Superman ne⁄‘ê&√
Ò̋ø£ ø=‘·Ô C≤‹>± |ü]D≤eT+ #Ó+<äT‘ê&√?

Ç|üŒ{Ïπø #ê˝≤eT+~ ø√$<é̀ 19 yê´~Û qT+∫ ø√\T≈£îHêïs¡T. yêfī¢̋ À
@+{Ïu≤&û\THêïj·÷? ñ+fÒ n$ m+‘·ø±\+ es¡≈£î ñ+{≤sTT. yêfī¢≈£î yê´ø°‡Hé
nedüs¡e÷? Ò̋<ë? á yê´ø°‡q¢ e\q ì»+>± Á|üjÓ÷»qeTT+<ë? $$<Ûä
yÓ’s¡dt yê´<ÛäT\‘√ (ñ<ëVü≤s¡D≈£î HIV) u≤<Ûä|ü&ÉTÔqï yê]˝À ø√$<é`19
Á|üuÛ≤eyÓT+‘·? yêfī¢≈£î yê´ø°‡Hé Çe«e#·TÃHê? Ád”Ô\T`|ü⁄s¡Twüß\˝À yê´ø°‡Hé ̌ πø
s¡ø£+>± |üì#̊düTÔ+<ë? Äø̆‡|òüsY¶ yê´ø°‡Hé, Ç+&çj·÷ ø=yê´øÏ‡Hé, n+<äTu≤≥T˝ÀøÏ
edüTÔHêïsTT. eT+∫<̊!

*****
mes¡T á bıs¡bÕ≥T≈£î ø±s¡DyÓ÷ ‘Ó*j·T<äT ø±ì, uÛÑj·T+ áHê&ÉT

yê´~Ûø£Hêï uÛÑj·T+ø£s¡yÓTÆ e÷qe dü+ã+<Ûë\qT ∫ÛÁ<ä+ #̊dæ+~. yê´~ÛÁ>∑düTÔ\T
n+≥sêìyêfiË¢ÌHês¡T. eTs¡DÏ+∫q yê]ì ø£̇ dü >ös¡e eTsê´<ä\‘√ kÕ>∑q+|ü̋ Òì
|ü]dæú‹. Á|ü»\T _≈£îÿ_≈£îÿeT+≥÷ ã‘·T≈£î©&ÉTdüTÔHêïs¡T. á ø√$<é̀ 19 qT+#Ó’Hê
Mfīó¢ bÕsƒê\T H̊s¡TÃ≈£î+{≤sê?

Á|ü»\ eTqdüÔ‘ê«\T ẙs¡T. ôd’qT‡ dæ<ë∆+‘ê\T, dü÷#·q\T ẙs¡T. n$
πøåÁ‘·kÕúsTT˝À ÁbÕøÏºø£̋ Ÿ>± kÕ<Ûä́ eTe⁄‘êj·÷ Ò̋<ë |ü]o*+#ê*.

Hêj·T≈£î\qT Ä&çb˛düT≈£îH˚ e´eVü‰s¡+ ø±≈£î+&Ü n+<äs¡÷ ø£*dæ
Ç|üŒ{Ï¬ø’Hê z #·ø£ÿì Á|üD≤[ø£qT s¡÷bı+~+#·Tø√yê*. πs|ü⁄ ø√$<é̀ 20 Ò̋<ë
HIV-22H√, Ç+ø=ø£{À eùdÔ @+ #Ój·÷´* ̀  nì nìï eT‘ê\, esêZ\ Á|ü»\T
Ä˝À∫+#ê*.

1) ø±«s¡+f…sTTqT m≈£îÿeø±\+ ñ+&É≥+ e\q Á|üjÓ÷»q+ ̋ Ò<äT @Á|æ̋ Ÿ̋ ÀH˚
ø±«s¡+f…sTTHé dü&É*+∫ ñ+fÒ Ç|üŒ{Ïø£̋ ≤¢ n+<ä]˝Àq÷ @+{Ïu≤&û\T
‘·j·÷¬s’ ñ+&̊$. n|ü&ÉT yê´ø°‡Hé nedüs¡eTT+&̊~ ø±<äT.

2) X̄óÁuÛÑ‘·, kÕe÷õø£ <ä÷s¡+, e÷düTÿ\T yê&É&É+ eT+∫<̊!

3) m|üŒ{Ïø£|ü&ÉT e÷s¡TŒ\T #Ó+<äT‘·÷ m≈£îÿe $wü|üP]‘·eTe⁄‘·Tqï yÓ’s¡düT
k˛øÏq s√>∑T\qT Á|ü‘˚´ø£ yÓ’<ä´XÊ\˝À¢ ñ+#·&É+ e\q nø£ÿ&É yÓ’s¡dt
ø±Héôd+ÁfÒwüHé m≈£îÿyÓ’, eTT´fÒwüq÷¢ m≈£îÿee⁄‘êsTT.
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4) n≥Te+{Ï yÓ’<ä́ XÊ\˝À¢ |üì#̊ùd dæã“+~øÏ Superinfections e∫Ã yÓ’s¡dt,
u≤ø°º]j·÷\T eT+<äT\≈£î ˝§+>∑ì |ü]dæú‹ @s¡Œ&ÉTÔ+~.

5) ùdyêuÛ≤e+‘√ #˚j·÷*‡q yÓ ’<ä´eè‹Ô yê´bÕs¡+>± e÷s¡&É+‘√
ÁbÕD≤+‘·ø£yÓTÆq yê´<ÛäT\≈£î ∫øÏ‘·‡ #̊ùd yÓ’<äT´\T, qs¡T‡\T Ç‘·s¡ dæã“+~
ø=s¡‘· @s¡Œ&ÉTÔ+~.

6) n˙ï &É÷|æ¢πø{Ÿ edüTÔe⁄\T, HêD´‘· ̋ Òì eT+<äT\T, |ü]ø£sê\T, ñHêïj·Tqï
nqTe÷q+ Á|ü»˝À¢ ñ+&É≥+ #̊‘· s√>∑T\T yÓ’<äT´\qT $X̄«dæ+#·&É+ ̋ Ò<äT.
|òüTs¡̧D yê‘êes¡D≤ …̋≈£îÿyÓ’HêsTT.

7) eT+<äT\ ø£+ô|˙\T yê´ø°‡qT\ ‘·j·÷Ø dü+düú\ô|’ ñqï nqTe÷Hê\T
Á|ü»*ï uÛÑj·÷+<√fīq˝À¢øÏ HÓ&ÉTÔHêïsTT.

8) yÓ’s¡düT*ï, u≤ø°º]j·÷*ï ø=ìï <̊XÊ\T Jyêj·TT<Ûë\T>± yê&ÉTÔHêïj·Tqï
$wüj·÷\T Ç|ü&É+<ä]˙ ø£\es¡u…&ÉTÔHêïsTT.

9) kÕe÷õø£ e÷<Ûä́ e÷\T, MT&çj·÷ Á|ü#êsê\T yês¡Ô*ï ‘·eT ‘·eT ø√D≤˝À¢
ìs¡+‘·s¡+>±, $düÔè‘·+>± }<äs¡ø=≥º&É+‘√ Á|ü»˝À¢ uÛÑj·T+ eT]+‘·
m≈£îÿyÓ’+~.

10) @~ ì»yÓ÷, @~ nã<ä∆yÓ÷ ‘Ó*j·Tq|ü⁄&ÉT eTq+ #Ó&ÉTH˚ m≈£îÿe>±
}Væ≤+#·T≈£îì <äTs¡“\T\eTÚ‘êeTT.

11) Á|ü|ü+#· <˚XÊ\ Hêj·T≈£î\T, eT‘·ô|<ä›\T, y˚T<Ûëe⁄\T, XÊgE„\T
kÕ«s¡∆|ü⁄{≤˝À#·q\qT M&ç ˇø£#√≥ ≈£Ls¡TÃì $X¯«XÊ+‹ ø√dü+
Á|üj·T‹ï+#·>∑\T>∑T‘êsê? j·TT<ë∆\T, |òüTs¡̧D\÷ Ò̋ì ø=‘·Ô Á|ü|ü+#êìï
düèõ+#·>∑\sê?

12) ø√$<é̀ 19 #ÓãT‘·Tqï~ ` Äs√>∑́ +>± ñqïyêfī¢qT ‘êH̊$T #̊j·T Ò̋q˙,
s¡ø£åD e´edüú $|òü\yÓTÆq yêfī¢πø ÁbÕD≤+‘·ø£eTe⁄‘êqì. e÷qe⁄\+‘ê
ˇø£ düeT÷Vü≤+>±, ̌ πø e´øÏÔ>± e´eVü≤]+∫ ‘·eT ÇeTT´ì{°ì ô|+#·T≈£î+fÒ
$wüyêj·TTe⁄ n˝≤ e∫Ã Ç˝≤ ìÁwüÿ$TdüTÔ+~.
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yê´ø°‡qT\÷`yê≈£îÿ d”qT\÷
ás√E 24 E …̋’, 2020 ñ<äj·T+ 9 >∑+≥\≈£î`

Covid-19 (SARS Corona Virus-19) Update-

7.8 _*j·Tq¢ »HêuÛ≤ (e÷qe⁄\ dü+K´)
ˇø√ÿ eTìwæ̋ À 40 Á{Ï*j·THé Jeø£D≤\T.
ˇø√ÿ e÷qe Jeø£D+˝À |ü~ $T*j·Tq¢ ¬s’uÀCÀeTT\T, 2000

yÓTÆ{ÀU≤+Á&çj·÷, ˇø£ >±*Z @|üπs≥dt ñ+{≤sTT.
ø=ìï yÓ’s¡düT\T nìï ø£D≤˝À¢qT Á|üẙ•+#·>∑\e⁄. ø=ìï Á|ü‘̊´ø£ ø£D≤˝À¢

‘·eT≈£îqï ô|ô|ºÌ&é\qT ªø°µ (‘êfī+#Ó$)>± yê&ç ø£D≤\ô|’qTqï ]ôdbÕºs¡¢qT <ë«s¡+
‘Ó]∫ ø£D|ü⁄ bıs¡qT ø±düÔ ø£]–+∫ ‘·eT »qT´|ü<ësêúìï ̋ À|ü*øÏ |ü+|ækÕÔsTT.

Covid-19 yÓ’s¡dt ̀  bÕõ{Ïyé ôdHé‡ dæ+– Ÿ̋ ÁkÕº+&Ó&é RNA d”¬ø«qT‡qï
yÓ’s¡düT.

bÕõ{Ïyé ôdHé‡ ñqï yÓ’s¡dt ôd’{ÀbÕ¢»+ (Jes¡dü+)˝ÀH̊ yÓTôd+»sY
RNA >± e÷] ¬s’uÀCÀeTT\ qT+∫ ‘·q »qT´ Ábı{°q¢qT ˇø£ es¡Tdü̋ À
ñ‘·Œ‹Ô #̊düTÔ+~. Ä Ábı{°qT¢ ø£*dæ ` ô|ô|ºÌ&ÉT¢>±, uÒdt\T>±, RNA d”¬ø«qT‡>±
ñqï es¡TdüqT >±*Z @|üπs≥dt yÓ’s¡dt RNA Äø±s¡+˝À bÕ´ø̆ #̊düTÔ+~. Jeø£D
bıs¡ Ábı{°q¢‘√ ø±|æ‡&é, *|æ&É¢‘√ yÓ’s¡dt mHée\|t ‘·j·÷¬s’q yÓ’s¡düT\T ø£D≤\
yÓ\T|ü\≈£î ekÕÔsTT.

¬s’uÀCÀeTT\˝À 40 XÊ‘·+ Ábı{°qT¢, 60 XÊ‘·+ ¬s’uÀCÀeTT RNA
ñ+≥T+~.

Á|ü|ü+#·+ nyÓT]ø± Ç+&çj·÷ #Ó’Hê
yê´~ÛÁ>∑düTÔ\T 1,56,54,429 41,69,991 12,88,130 85,921
eTs¡D≤\T 6,36,475 1,47,333 30,645 4,653
ø√\T≈£îqïyês¡T 95,35,619 19,79,617 8,17,593 80,519
»HêuÛ≤ 780,01,21,416 33,10,02,65 138,08,98755 143,96,87,293
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¬s’uÀCÀeTT\T, yÓTÆ{§U≤+Á&çj·÷\T ˇø£|ü&ÉT dü«‘·+Á‘· Je⁄\T. Ç$
Ç|ü&ÉT Jeø£D≤+‘·sê“¤>± …̋’HêsTT.

¬s’uÀCÀeTT RNA, yÓ’s¡dt RNA π̌ø s¡ø£+>± ñ+fÒ n$ e÷qe ø£D
πø+Á<äø£|ü⁄ dü÷#·q\≈£î ã<äT\T yÓ’s¡dt≈£î ø±yê*‡q Ábı{°q¢qT ‘·j·÷s¡T#̊kÕÔsTT.

Covid-19 yÓ’s¡dt m+&√&ÉsYà qT+∫ n_Ûeè~∆ #Ó+~q XÊ«düø√X̄ ø£D≤\T,
eTT≈£îÿ`H√{Ï ˝À|ü* Mucous membrane ˝Àì ø£DC≤\+, s¡ø£ÔHêfi≤\T,
eT÷Á‘·|æ+&Ü\T, yÓT<ä&ÉT˝Àì ACE-2 ]ôdbÕºsY ñqï ø£DC≤\+˝À eè~∆
#Ó+<äT‘·T+~.

m|üŒ{Ïø£|ü&ÉT ø√$<é̀ 19 yÓ’s¡dt\ JH√yéT\˝À ‘̊&Ü\T sêe&ÜìøÏ
ø±s¡D+` e÷qe⁄\ Jeø£D≤\ ô|’bıs¡ô|’ ñ+&̊ HLA ]ôdbÕºs¡¢̋ À ‘̊&Ü\T.

ìj·÷+&Ós ¡ Ô˝ Ÿ e÷qe⁄\˝À ñqï »qT´ es¡d ü e÷qe⁄\
Áø√yÓ÷CÀeTT`3˝À ñqï<äì, Ä »qT´es¡Tdü ñqïyê]˝À m≈£îÿe eT+~øÏ
ø√$<é̀ 19 yê´~Û rÁe+>± ñqï<äì XÊgE„\T E …̋’ 2020˝À ø£qT>=Hêïs¡T.
á »qT´ es¡Tdü ÄÁ|òæø£q¢̋ À Ò̋ø£b˛e&É+ $X‚wü+. #Ó’Hê Á|ü»˝À¢ HLA-DMA
ñqïyê]˝À ø£s√Hê ‘êøÏ&ç ‘·≈£îÿe nì n+≥THêïs¡T.

yê´ø°‡qT\ ‘·j·÷Ø, <äTwüŒ¤*‘ê\ô|’ ‘êC≤>± nH˚ø£ dü+<˚Vü‰\T,
e´‹πsø£‘·\T yÓTT<ä̋ …’HêsTT.

&Üø£ºsY •e nj·÷´<=¬s’, &Üø£ºsY nHêï˝§¬s’Hé ˝≤+{Ï $õ˝Ÿ uÀ¢j·Ts¡T ¢,
á yÓ’s¡dt ñ‘êŒ‘êìøÏ ø±s¡D+ 1) _˝Ÿπ>{Ÿ‡, 2) &Üø£ºsY bòÂdæ (Fauci),  3)
WHO \T ø£*dæ s¡÷bı+~+∫q dü+j·TTø£Ô Á|üD≤[ø£ nì n+≥THêïs¡T. á
eTT>∑TZs¡÷ CEPI - Coalition for Epidemic Preparedness Innovations nH̊
dü+düú <ë«sê Á|ü‹ <ëìøÏ ˇø£ yê´ø°‡Hé ‘·j·÷s¡T#̊dæ e÷¬sÿ{À¢ ˝≤uÛ≤\T >∑&ç+#̊
m‘·TÔ>∑&É\T ẙkÕs¡ì Äs√|ædüTÔHêïs¡T.

Ç|ü&ÉT <ë<ë|ü⁄ 27 yê´<ÛäT\≈£î yê´ø°‡qT\T \_ÛdüTÔHêïsTT. $T*j·Tq¢
ø=B› s¡ø±\Tqï yÓ’s¡düT\˝À 6589 yÓ’s¡düT\ >∑T]+∫ XÊgE„\≈£î ‘Ó\TdüT. M{Ï̋ À
yÓ’s¡düT yê´ø°‡qT\T 20.

yê´ø°‡qT\ e\¢H˚ &ç|òæ Ô]j·÷, Væ≤yÓ÷|òæ*dt ÇHé|òü⁄ ¢jÓT+C≤`_,
ôV≤|üf…Æ{Ïdt̀ _, MTõ˝Ÿ‡, yÓTì+C…’{Ïdt, eTT+|òt‡, ô|s¡Tºdædt, b˛*jÓ÷, s¡Tu…̋ ≤¢,
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f…{≤qdt, ≥T´ãsY≈£î´˝Àdædt, m˝À¢|ò”esY ‘·>∑TZeTTK+ |ü{≤ºsTT. kÕà˝ŸbÕø˘‡,
∫¬øHébÕø̆‡ ˝≤+{Ï$ ø£qTeTs¡T¬>’HêsTT.

<Ûäqø±+ø£å, j·TT<√∆Hêà<ä+ e÷qe‘ê«ìï #·+ù|dæq|ü&ÉT ø=ìï
<äTwüºX̄≈£îÔ\T düs¡«»q ÁX‚j·TdüT‡ ø√dü+ $ìjÓ÷–+#ê*‡q $C≤„Hêìï dü«˝≤uÛÑ+
ø√dü+ Jyêj·TT<Ûë\T>± yê&É‘êsTT.

n+<äTπø á øÏ¢wüº düeTj·÷q ø±yê*‡+~ dü|üÔbÕ|ü Vü‰]DÏ, j·TT<ä∆
dü+Vü‰]DÏ nsTTq Áù|eT Á|ü|òü⁄*¢‘· Pax Vaccine - XÊ+‹ yê´ø°‡qT.

X¯óuÛÑdǘ  oÁ|òüT+. düπs«»Hê düT‡œH√uÛÑe‘Y.

✤✤✤✤✤

yÓ’s¡dt ` Jeø£D+
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18. eTT–+|ü⁄ yêø±´\T
1) uÛÑ÷$T MT<ä n‘·́ ~Ûø£ dü+K´ >∑\ JesêX̄ó\T yÓ’s¡düT\T.

2) e÷qe⁄&ç JH√yéT˝À dü>∑+ ô|’>± ¬sÁ{ÀyÓ’s¡düT\THêïj·Tì z n+#·Hê.

3) ø°ås¡<ë\ bÕ¢ôd+{≤ |ü]D≤e÷ìøÏ yÓ’s¡düT Ò̋ ø±s¡D+.

4) »+|æ+>¥ JHé‡ (Transposon Elements) ` yÓ’s¡düT\ RNA.

5) Non Protein Coding qT yÓ’s¡düT\ RNA #̊düTÔ+~.

6) ¬s’u§CÀeTT\T, yÓTÆ{§U≤+Á&çj·÷, ø√¢s√bÕ¢düTº\T, ]¬ø{Ïºwæj·÷ ˝≤+{Ï$
Ç|ü&ÉT Jeø£D≤\˝À n+‘·sê“¤>∑yÓTÆq$. ˇø£|ü&ÉT Jeø£D≤\˝À
n+‘·sê“¤>∑yÓTÆq$ ˇø£|ü&ÉT dü«‘·+Á‘· Je⁄\T. Ç$ ø£D≤+‘·s¡Z‘· Je⁄\T—
Endosymbiosis Je⁄\T.

7) nìï{Ïø£Hêï ∫qï u≤ø°º]j·÷ Pelagibacter Ubique ˝À 1400 »qT´e⁄
\THêïsTT. Mycoplasma Mycoides ≈£î nedüs¡yÓTÆq »qT´e⁄\T πøe\+
473 e÷Á‘·ẙT.

8) »qT´e⁄\T Ò̋ì$, JyêDTe⁄˝≤¢ Á|üe]Ô+#̊$ ¬s’uÀCÀeTT\T, $sêsTT&ÉT¢.

9) Non Coading RNA \ qT+∫ RNA World @s¡Œ&ç Ä ‘·s¡Tyê‘· Á|üdüTÔ‘·
DNA World ̋ À uÛ≤>∑eTj̊T´ Áø£eT+˝À ¬s’u§CÀeTT\T, yÓTÆ{ÀU≤+Á&çj·÷\T,
ø√¢s√bÕ¢düTº\T ø£D≤+‘·sê“¤>± …̋’ ñ+&Ée#·TÃqT.

10) ÄÁùdº*j·÷˝À <=]øÏq Murchison Meteorite ˝À 90 s¡ø±\ m$TH=
@dæ&ÉT¢HêïsTT. yê{Ï˝À 20 e÷Á‘·y˚T uÛÑ÷$TMT<ä Ábı{°q¢ ñ‘·Œ‹ÔøÏ
nedüs¡eTe⁄‘êsTT.

11) eT+#·T, ̇ {Ï ãT&É>∑\T ‘=* nDTe⁄\≈£î bıs¡\T>± ñ+&É>± ‘=* Jeø£D+
@s¡Œ&ç ñ+&Ée#·TÃ.

12) ¬s’uÀCÀeTT ˇø£ ¬s’uÀC…’eTT. Ç~ ˇø£ bòÕ´ø£ºØ>± |üì#̊düTÔ+~.q

13) ¬s’uÀCÀeTT ˇø£ ã‹≈£îqï •˝≤»+ (Living Fossil).
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14) ¬s’uÀCÀeTT\T RNA  DNA >± e÷πs+<äT≈£î ‘√&ÉŒ&ç ñ+{≤sTT.

15) Transfer RNA, Messenger RNA, Ribosomal RNA n˝≤ $$<Ûä s¡ø±\
RNA \T Non-coading RNA \ qT+∫ |ü]D≤eT+ #Ó+~ ñ+{≤sTT.

16) ø°ås¡<ë\ Ábı{°Hé̀ ø√&ç+>¥ »qT´e⁄\T 20,000. >√<ÛäTeT, yÓTTø£ÿC§qï,
≥T´*|t̋ À Ç$ \ø£å≈£îô|’>± ñHêïsTT.

17) Acetyl Co-A (Vitamin B12) RNA World qT+∫ e∫Ãq<̊.

18) Urey-Miller ø£èÁ‹eT+>± JyêDTe⁄*ï ‘·j·÷s¡T#˚dæ |üPs¡«ø±\|ü⁄
qeTàø±\ô|’ <Óã“ø={≤º&ÉT. Ä ‘·s¡Tyê‘· |üfÒ˝Ÿ ˝≤+{Ï XÊgE„\T "One Pot"
synthesis H˚\ ≈£î+&É˝À CC,H,O,P,N,S nDTe⁄\T Ä~eTs¡dü+˝À
≈£î‘·≈£î‘· ñ&çøÏq|ü⁄&ÉT m$TH√ @dæ&ÉT¢, ‘·s¡Tyê‘· q÷´Á{ÏjÓ÷ôd’&ÉT¢,
q÷´øÏ¢jÓ÷f…Æ&ÉT @s¡Œ&ç n$ Ç≥Tø£\T>± Je>∑èVü≤+ @s¡Œ&ç+<äì n+{≤s¡T.

19) Riboneclease H m+C…’yéT ¬sÁ{§yÓ’s¡düT\≈£î nedüs¡+. Ç~ Ancient
Proteins qT ‘·j·÷s¡T#̊düTÔ+~.

20) Tobacco Mosaic Virus Structure qT ÁøÏdüº̋ §¢Á>∑|òæ <ë«sê ‘Ó\TdüTø√ >∑*–Hês¡T.

21) $sêsTT&ÉT¢ (Viroids) ¬s’uÀCÀeTT˝≤¢ e´eVü≤]kÕÔsTT.

22) Pospoviridae ˝À ñqï ¬s’uÀCÀeTT\T Ábı{Ïq¢ ‘·j·÷Ø e÷ì ‘êẙT
RNA \T>± e÷s¡‘êsTT.

23) Hepatitis Delta Virus 1680 q÷´øÏ¢jÓ÷f…Æ&ÉT¢.

24) Hepatitis-B Virus ` ôV≤\ŒsY yÓ’s¡dt>± |üì#̊düTÔ+~.

25) RNA World - Viruses first dæ<ë∆+‘êìï ã\|üs¡∫+~.

26) Coading RNA  ¬s|æ¢πø{Ï+>¥ Non-coading RNA>± e÷s¡&Üìï
Speigel man's Monster nì |æ\TkÕÔs¡T (1965).

27) e÷qe⁄&ç ù|e⁄˝À¢ u≤øÏº]j·÷, yÓ’s¡düT\T ø£*dæ J$kÕÔsTT (Symbiosis).
Obesity, Chronic Mucosal desorders ̋ À á düVü≤Jeq+ Dybiosis>±
e÷s¡T‘·T+~. Spigel Man's Monster ˝À Gene Reduction »s¡>∑&É+
>∑eTHês¡Ω+.



171

28) $T$T yÓ’s¡düT\T (Mimi Viruses) yÓsTT´ »qT´e⁄\‘√ u≤ø°º]j·÷ ø£Hêï
ô|<ä›$>± ñ+{≤sTT. (400 HêH√MT≥s¡T¢). n‹∫qï yÓ’s¡düT CircoVirus
(20 HêH√MT≥s¡T¢).

29) Pitho Virus Sibericum - 1.5 microns ôd’E‘√ 467 »qT´e⁄\T ø£*–q
eTTô|’Œ¤ẙ\ dü+e‘·‡sê\Hê{Ï yÓ’s¡düT. á yÓ’s¡düT\˝À ∫ìï∫ìï yÓ’s¡düT\THêïsTT.
yê{Ïì Sputnik yÓ’s¡düT\+≥THêïs¡T.

30) yÓ’s¡düT\T |ü]D≤eT Áø£eT+˝À uÛ≤>∑kÕ«eTT\T. 45% XÊ‘·+ »qT´ es¡Tdü\T
¬s’Á{§yÓ’s¡düT\≈£î dü+ã+~Û+∫q$.

31) ÄÁùdº*j·÷˝Àì ø√˝≤ (Koala Bears) m\T>∑Tã+≥¢ ø£DC≤\+˝À Koala
Retrovirus ø£*dæb˛e&Üìï XÊgE„\T ø£qT>=Hêïs¡T. ø£+>±s¡÷ B«|ü+˝À
ñqï ø√˝≤ m\T>∑Tã+≥T¢ KoRV HÓ–{Ïyé ne&ÜìøÏ ø±s¡D+ n<˚.
e+<̊fī¢̋ À (Ten Generations) Ç$ ¬sdæôdºHé‡ dü+bÕ~+#·T≈£îHêïsTT.

32) ¬sÁ{§ yÓ’s¡düT\T Jeø£D≤*ï Ç‘·s¡ yÓ’s¡düT\ <ë&ç qT+∫ s¡øÏåkÕÔsTT.
CRISPR/CAS »qT´es¡Tdü\T Ç+<äT≈£î ‘√&ÉŒ&ÜÔsTT. ø=ìï u≤ø°º]j·÷\˝À
u≤øÏº]j·÷ ù|òCŸ (Bacteriophage)\ ˝Àì DNA X̄ø£̋ ≤\qT u≤ø°º]j·÷
»qT´e⁄\˝À ø£\T|ü⁄ø√e&É+‘√ u≤ø°º]j·÷ ù|òCŸ\ qT+∫ u≤ø°º]j·÷\T
‘·eTqT ‘êeTT s¡øÏå+#·T≈£î+{≤sTT.

33) ø=ìï ø√‘·T\≈£î Simine HIV sêø£b˛e&ÜìøÏ ø±s¡D+ yê{Ï »qT´e⁄\˝À
HIV yÓ’s¡dt DNA ø£*dæb˛e&ÉeTì XÊgE„\T uÛ≤$düTÔHêïs¡T.

34) 1.45 _*j·THé dü+e‘·‡sê\|ü&ÉT @s¡Œ&çq yÓTÆ{§U≤+Á&çj·÷ ø£D≤\T
dü«‘·+Á‘· JeHêìï e~* Jeø£D≤˝À¢ n+‘·sê“¤>∑yÓTÆHêsTT. M{Ï̋ À yê{Ï
dü«+‘· DNAñ+&É≥+ >∑eTHês¡Ω+. Ç$ m≈£îÿe>± n+&Éø£D+˝À (Ovum)
ñ+&É≥+ e\q yÓTÆ{§U≤+Á&çj·÷ DNA ‘√ Last Common Universal
Ancestor-Eve qT >∑T]Ô+∫Hês¡T.

35) Cyanbacteria ø√¢s√bÕ¢düTº>± e÷] yÓTTø£ÿ\ ø£D≤\˝À (Plant Cells)
n+‘·sê“¤>± …̋’HêsTT.

36) Rickettesia, Chlamydia, Coxiella, yÓTÆø=u≤ø°º]j·T+`˝…Áô|, ≥T´ãsY
≈£î´˝Àdædt, yÓTÆø±sTT&ÉT¢ ` Intracellular Parasites >± J$düTÔHêïsTT.
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37) ˇø£|ü&ÉT 3000 »qT´e⁄\Tqï yÓTÆ{§U≤+Á&çj·÷˝À Ç|ü&ÉT πøe\+ 37
»qT´e⁄\T e÷Á‘·ẙT ñHêïsTT.

38) u≤ø° º]j·÷ qT+∫ $&çe&çq ∫qï Je⁄\T>± Rickettesia \qT
uÛ≤$düTÔHêïs¡T.

39) yÓ’s¡düT\T ø=ìï Oncogens >± e÷] ø±´q‡sY\≈£î ø±s¡DeTe⁄‘·THêïsTT.
Ras, Raf, Erb B, Mye »qT´e⁄\T \ø£å´+>± Anti Cancer Drugs
‘·j·÷s¡T #̊düTÔHêïs¡T.

40) Male Infertility øÏ ̌ ø£ ø±s¡D+>± Error Catastrophe' Retro transposition
events e&çe&ç>± »s¡>∑&É+ ` nì uÛ≤$düTÔHêïs¡T.

41) yê´~Û ø£*–+#̊ yÓ’s¡düT Ò̋ |ü]D≤eT Áø£e÷ìøÏ  yês¡<ÛäT\T.
42) eTq |üPØ«≈£î\T yÓ’s¡düT\T (Oldest Ancestors).
43) ªyÓ’s¡düT\T eTq ùdïVæ≤‘·T\T`X̄Á‘·Te⁄\T ø±<äTµ nH̊~ ø=+<ä] n_ÛÁbÕj·T+.
44) uÛÑ÷$T MT<äH̊ ø±ø£ Ç‘·s¡ Á>∑Vü‰˝À¢, ¬>˝≤ø°‡˝À¢ Je⁄\T ñ+&ç ñ+&Ée#·TÃ

nH̊ Á|ü‹bÕ<äq\T Ç|üŒ{Ïø° ã\+>±H̊ $qedüTÔHêïsTT.
45) >∑T+&Ó ø£DC≤\+˝À T bx 18 nH̊ Modified Virus qT Á|üẙX̄ô|{Ïº Vü≤è<äj·T

düŒ+<äq düÁø£eT+>± e#̊Ã≥T¢ #̊j·Te#·TÃqì |ü+<äT\ô|’ #̊dæq |ü]XÀ<Ûäq\T
ãTTEe⁄ #̊kÕsTT.

46) *~∏j·T+ nj·÷Hé u≤´≥Ø\˝À E4 u≤øÏº]j·÷ù|òCŸ, M13 u≤øÏº]j·÷
ù|òCŸ\qT Cathodes >± yê&çHês¡T.

47) Stem Cells qT ø£s√Hê yê´~Û ìyês¡D¬ø’ yê&˚ ~X¯˝À Á|üj·T‘êï\T
»s¡T>∑T‘·THêïsTT.

48) Walter Reed 1901˝À First Human Yellow Fever Virus qT
ø£qT>=Hêï&ÉT.

49) ˇø£ $T©¢MT≥s¡T düeTTÁ<ä|ü⁄ ˙{Ï̋ À $T*j·THé yÓ’s¡dt\T, Á|ü|ü+#·+˝À
1030 $]j·÷qT¢ ñHêïj·Tì z n+#·Hê.

50) e÷qe⁄\˝Àì IGHV 3-53 »qT´e⁄ e\q ñ‘·Œ‹Ô nj̊T´ @+{Ïu≤&û\T
Covid-19 yÓ’s¡dt qT+∫ s¡ø£åDìkÕÔj·Tì XÊgE„\+≥THêïs¡T.
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yÓ’s¡dt ø£ì|æ+#·ì X¯Á‘·Te⁄ `
kÕVæ≤‘·´+

yÓ’s¡dt n+fÒ $wü+. <ëìøÏ ‘√&ÉT Ç~ m\Áø±ºHé yÓTÆÁø√k˛ÿ|ü⁄˝À,
Jeø£D≤˝À¢ ø£ì|æ+#˚ JyêDTe⁄. Jeø£D≤\ ãj·T≥ yÓ’s¡düT ˇø£ ìØ®e
s¡kÕj·Tq+. M{Ï >∑T]+∫ yê´U≤´ì+#̊ |ü⁄düÔø±\T, dæìe÷\T #ê˝≤ e#êÃsTT.
yê{Ï̋ À ø=ìï....

1) The Coming Plague - Laurie Garrett

2) Plagues and People - William McNeill

3) The Friecan AIDS Epidemic - John Iliffe

4) No Time to Lose - Peter Piot

5) The Ancestor's Tale - Richard Dawkins - Yan Wong

6) Text Book of Medical Virology - Elseveir Publications

7) The Past and the Future of Human Immunity under Viral
Evolutionary Pressure (Gkikas Magiorkinis, Tara P. Hurst).

8) The Stand - Stephen King

9) Oryx and Crake - Margaret Atwood

10) Severance - Ling Ma

11) The Plague - Albert Camus

12) Pale Horse, Pale Rider - Katherine Anne

13) The Andromeda Strain - Michael Crichton

14) COVID-19 (Telugu) - Dr. Lanka Siva Rama Prasad

yÓ’s¡dt≈£î dü+ã+~Û+∫q dæìe÷\T
1) The Happening (2008)

2) Warm Bodies (2013)

3) The Day After Tomorrow (2004)
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4) World War Z (2013)

5) The Andromeda Strain (1971)

6) Quarantine (2008)

7) I am Legend (2007)

8) It Comes at Night (2017)

9) Out Break (1995)

10) The Crazies (2010)

11) Cloverfield (2008)

12) Carriers (2009)

13) Contageion (2011)

14) 28 Days Later (2002)

15) 28 Weeks Later (2007)

16) Cabin Fever (2002)

17) 10-Cleverfield Lane (2016

18) Bird Box (2018)

19) The Omega Man (1971)

20) Blindness (2008)

21) Dawn of the Dead (2004)

Books on Vaccines
1) Polio - An American Story - David Oshinsky
2) Vaccine - The Controversial Story of Medicines Greatest Life

Saver (Arthur Allen)
3) The Cutter Incident (Paul Offit)

(How America's first Polio vaccine led to the growing vaccine crisis)
4) Microbe Hunters - Paul de Kruif
5) The Ghost Map : The story of London's Most Terrifying Epidemic

- Steven Johnson
6) Your Baby's Best Shot - Stacy Mintzer
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7) The Panic Virus - Seth Mnookin
8) The Great Influenza - John M. Barry
9) Vaccine Epidemic - Louise Kuo Habakus, Mary Holland
10) The Vaccine Book - Robert W. Sears

11) Stop the Shots - John Clifton

12) Who can Parents Trust? - David Denton Davis

13) Vaccination is not Immunisation - Tim O'Shea

14) My Body Passport - Wendy Coulson, Laura Coulson

15) Vaccines are Dangerous - Curtis Cost.

✤✤✤✤✤
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Timeline of human vaccines
18th century
• 1796 Edward Jenner develops and documents first vaccine for

smallpox.

19th century
• 1884 First vaccine for cholera by Jaume Ferran i Clua
• 1885 First vaccine for rabies by Louis Pasteur and Émile Roux
• 1890 First vaccine for tetanus (serum antitoxin) by Emil von Behring
• 1896 First vaccine for typhoid fever by Almroth Edward Wright,

Richard Pfeiffer, and Wilhelm Kolle
• 1897 First vaccine for bubonic plague by Waldemar Haffkine

20th Century
• 1921 First vaccine for tuberculosis by Stamen Grigorov
• 1923 First vaccine for diphtheria by Emil von Behring and

Kitasato Shibasaburô
• 1924 First vaccine for scarlet fever by George F. Dick and Gladys Dick
• 1924 First inactive vaccine for tetanus (tetanus toxoid, TT) by P.

Descombey
• 1926 First vaccine for pertussis (whooping cough) by Leila Denmark
• 1932 First vaccine for yellow fever by Max Theiler
• 1937 First vaccine for typhus by Rudolf Weigl, Ludwik

Fleck and Hans Zinsser
• 1937 First vaccine for influenza by Anatol Smorodintsev
• 1941 First vaccine for tick-borne encephalitis
• 1952 First vaccine for polio (Salk vaccine)
• 1954 First vaccine for Japanese encephalitis
• 1954 First vaccine for anthrax
• 1957 First vaccine for adenovirus-4 and 7
• 1962 First oral polio vaccine (Sabin vaccine)
• 1963 First vaccine for measles
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• 1967 First vaccine for mumps
• 1970 First vaccine for rubella
• 1974 First vaccine for chicken pox
• 1977 First vaccine for pneumonia (Streptococcus pneumoniae)
• 1978 First vaccine for meningitis (Neisseria meningitidis)
• 1980 Smallpox declared eradicated worldwide due to vaccina-

tion efforts
• 1981 First vaccine for hepatitis B (first vaccine to target a cause

of cancer)
• 1985 First vaccine for Haemophilus influenzae type b (HiB)
• 1989 First vaccine for Q fever
• 1991 First vaccine for hepatitis A
• 1998 First vaccine for Lyme disease
• 1998 First vaccine for rotavirus

21st Century
• 2003 First nasal influenza vaccine approved in U.S. (FluMist)
• 2006 First vaccine for human papillomavirus (which is a cause

of cervical cancer)
• 2012 First vaccine for hepatitis E
• 2012 First quadrivalent (4-strain) influenza vaccine
• 2015 First vaccine for enterovirus 71, one cause of hand foot

mouth disease
• 2015 First vaccine for malaria
• 2015 First vaccine for dengue fever.
• 2019 First vaccine for ebola approved.
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Age Vaccine

At Birth BCG+ OPV+ Hepatitis B

1 ½ month DTPw / DTPa, HiB+ Hepatitis B+ Rotavirus
vaccine. Polio + Pneumococcal infections

10 weeks (2 ½ months) DTPw / DTPa, HiB+ Rotavirus vaccine,
Polio + Pneumococcal infections

14 Weeks (3 ½ months) DTPw / DTPa, HiB+ Polio +
Rotavirus vaccine+ Pneumococcal infections

24 Weeks (6 months) Polio + Hepatitis B

9 Months Measles

12 Months Hepatitis A (1st dose)+ Chickenpox
Discuss Cholera Vaccine

15 months Measles, mumps, rubella (MMR)

18 months DTw / DTPa+ HiB+ OPV+
Pneumococcal infection

2 Years Typhoid + Hepatitis A (2nd dose)

4-5 Years or before DTPw / DTPa+Polio+
school entry Typhoid Measles, mumps, rubella

8-10 years Discuss Typhoid vaccine and
cervical cancer vaccines

10-16 years Hepattis B (check with your doctor if not already
immunized previously – 3 doses) tetanus/dT

15-19 years Dipththeria, tetanus/dT Rubella (for girls)

Vaccine Schedule - 2020
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VIRUSES- VACCINES   (Wiki Notes)
VIRUS-  word is from the Latin neuter virus referring

to poison and other noxious liquids, from the same Indo-European
base as Sanskrit visa, Avestan vîða, and ancient Greek 0(all meaning
“poison”), first attested in English in 1398 in John Trevisa’s
translation of Bartholomeus Anglicus’s De Proprietatibus Rerum.
Virulent, from Latin virulentus (poisonous), dates to c. 1400.

Vaccination term was derived from -(Latin: vacca ’cow’)-

A virus is a submicroscopic infectious agent that replicates only
inside the living cells of an organism.  Viruses can infect all types
of life forms, from animals and plants to microorganisms,
including bacteria and archaea. Since Dmitri Ivanovsky’s 1892 article
describing a non-bacterial pathogen infecting tobacco plants, and the
discovery of the tobacco mosaic virus by Martinus Beijerinck in 1898,
more than 6,000 virus species have been described in detail, of the
millions of types of viruses in the environment.
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This classification places viruses into seven groups:

• I: dsDNA viruses (e.g. Adenoviruses, Herpesviruses, Poxviruses)

• II: ssDNA viruses (+ strand or “sense”) DNA (e.g. Parvoviruses)

• III: dsRNA viruses (e.g. Reoviruses)

• IV: (+)ssRNA viruses (+ strand or sense) RNA (e.g. Coronaviruses,
Picornaviruses, Togaviruses)

• V: (“)ssRNA viruses (“ strand or antisense) RNA
(e.g. Orthomyxoviruses, Rhabdoviruses)

• VI: ssRNA-RT viruses (+ strand or sense) RNA with DNA
intermediate in life-cycle (e.g. Retroviruses)

• VII: dsDNA-RT viruses DNA with RNA intermediate
in life-cycle (e.g. Hepadnaviruses)

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is the strain of coronavirus that causes coronavirus disease
2019 (COVID-19), the respiratory illness responsible for the COVID-
19 pandemic. Colloquially known as simply the coronavirus, it was
previously referred to by its provisional name, 2019 novel
coronavirus (2019-nCoV), and has also been called human
coronavirus 2019 (HCoV-19 or hCoV-19). The World Health
Organization declared the outbreak a Public Health Emergency of
International Concern on 30 January 2020, and a pandemic on 11
March 2020.
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SARS-CoV-2 is a Baltimore class IV positive-sense single-
stranded RNA virus that is contagious in humans. As described by
the U.S. National Institutes of Health, it is the successor to SARS-
CoV-1, the strain that caused the 2002–2004 SARS outbreak.

On 3 July 2020, scientists reported finding that a major
genetic risk factor for human infection with SARS-CoV-2 was
inherited from archaic Neanderthals 60,000 years ago. (On human
chromosome 3)

Epidemiological studies estimate each infection results in 1.4
to 3.9 new ones when no members of the community are immune and
no preventive measures taken. The virus primarily spreads between
people through close contact and via respiratory droplets produced
from coughs or sneezes. It mainly enters human cells by binding
to angiotensin converting enzyme 2 (ACE2).

As of 22 July 2020, there have been 14,951,347 total confirmed
cases of SARS-CoV-2 infection in the ongoing pandemic. The total
number of deaths attributed to the virus is 616,550.

A COVID 19 vaccine is a hypothetical vaccine in development
against coronavirus disease 2019 (COVID 19). Although no candidate
has completed clinical trials to prove its safety and efficacy, there
are multiple efforts in progress to develop one. As of July 2020, there
are 24 vaccine candidates planned or undergoing clinical trials, with
two beginning Phase III and seven in Phase I-II. Previous attempts
to develop a vaccine against the coronavirus diseases SARS and
MERS established considerable knowledge about the structure and
function of coronaviruses – which accelerated rapid development
during early 2020 of varied technology platforms for a COVID 19
vaccine – but all the previous coronavirus vaccine candidates failed
in early-stage clinical trials, with none being advanced to licensing.

The Coalition for Epidemic Preparedness Innovations (CEPI) –
which is organizing a US$2 billion worldwide fund for rapid
investment and development of vaccine candidates – indicated in April
that a vaccine may be available under emergency use protocols in less
than 12 months or by early 2021. On 4 May 2020, the WHO organized
a telethon which received US$8.1 billion in pledges from forty
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countries to support rapid development of vaccines to prevent COVID
19 infections. At the same time, the WHO also announced deployment
of an international “Solidarity trial” for simultaneous evaluation of
several vaccine candidates reaching Phase II-III clinical trials..

Technology platforms

In April, CEPI scientists reported that ten different technology
platforms were under research and development during early 2020
to create an effective vaccine against COVID 19. According to CEPI,
the platforms based on DNA or messenger RNA, i.e. DNA
vaccines or RNA vaccines, offer considerable promise to alter COVID
19 antigen functions for strong immune responses, and can be rapidly
assessed, refined for long-term stability, and prepared for large-scale
production capacity. Other platforms being developed in 2020 focus
on non-replicating viral vectors, peptides, recombinant proteins,
live attenuated viruses, and inactivated viruses.
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Time (Kala)
Vedic and Puranic texts describe units of Time (Kala) mea-

surements, from Paramaru (about 17 microseconds)
to Manvantara (311.04 trillion years). According to these texts, the
creation and destruction of the universe is a cyclic process, which
repeats itself forever. Each cycle starts with the birth and expansion
(lifetime) of the Universe equaling 311.04 trillion years, followed by
its complete annihilation (which also prevails for the same duration).
This is currently 51st year of Brahma, and this is the “year” when the
solar system was created according to Hindu astrology, and is the
first Maha Yuga for humanity.

Various units of Time are used across the Vedas, Puranas,
Mahabharata, Suryasidhanta etc. Especially, Nimesha’s multiple, it
varies to 3, 10, 15, 18, 20, 27, 30, 45, 48, 60. At the lower end, these
are pretty consistent. The Complete Hindu metrics of time (Kâla
Vyavahâra) can be summarised as below.

Among the Pitrs:
• 1 human fortnight (15 days) = 1/2 day (light) or night of the Pitrs.
• 1 human month (30 days) = 1 day (light) and night of the Pitrs.
• 30 days of the Pitrs = 1 month of the Pitrs = (30 × 30 = 900

human days).
• 12 months of the Pitrs = 1 year of the Pitrs = (12 months of

Pitrs × 900 human days = 10800 human days).
• The lifespan of the Pitrs is 100 years of the Pitrs (= 36,000 Pitrs

days = 1,080,000 human days = 3000 human years)

Among the Devas:
• 1 day of the Devas = 1 human year
• 1 month of the Devas = 30 days of the Devas = 30 human years
• 1 year of the Devas (1 divine year) = 12 months of the Devas =

360 years of humans

Among the humans:
The Vishnu Purana Time measurement section of the Vishnu

Purana Book I Chapter III explains the above as follows:
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• 2 Ayanas (6-month periods, see above) =
1 human year or 1 day of the devas

• 4,000 + 400 + 400 = 4,800 divine years
(= 1,728,000 human years) = 1 Satya Yuga

• 3,000 + 300 + 300 = 3,600 divine years
(= 1,296,000 human years) = 1 Treta Yuga

• 2,000 + 200 + 200 = 2,400 divine years
(= 864,000 human years) = 1 Dvapara Yuga

• 1,000 + 100 + 100 = 1,200 divine years
(= 432,000 human years) = 1 Kali Yuga

• 12,000 divine years = 4 Yugas = 4,320,000 human years
= 1 Maha Yuga

• 71 Maha Yugas=1 Manvantara=852,000 divine years
=3.0672 billion human years

• Sandhikala following a Manvantara=
4,800 divine years=1,728,000 human years

• 14 Manvantaras+15 Sandhikalas=1 Kalpa=
12 million divine years = 4.32 billion human years

For Brahma:
• 1000 Maha-Yugas = 1 Kalpa = 1 day (day time) of Brahma

(2 Kalpas constitute a day and night of Brahma, 8.64 billion
human years)

• One half of a day of Brahma=1 Kalpa=1000 Maha Yugas
= 12 million divine years = 4.32 billion human years

• 1 day (day+night) of Brahma=2 Kalpas = 2000 Mahâ-Yugas
= 24 million divine years = 8.64 billion human years

• 1 month (30 days) of Brahma = 60 Kalpas =
120,000 divine years = 259.2 billion human years

• 1 year (12 months) of Brahma = 720 Kalpas =
1.44 million divine years = 3.1104 trillion human years)

• 50 years of Brahma = 1 Parârdha
• 2 parardhas = 100 years of Brahma = 1 Para = 1 Mahâ-Kalpa

(the lifespan of Brahma) (311.04 trillion human years)
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Currently, 50 years of Brahma have elapsed. The last Kalpa at
the end of 50th year is called Padma Kalpa. We are currently in the
first ‘day’ of the 51st year. This Brahma’s day, Kalpa, is named as
Shweta-Varaha Kalpa.

Within this Day, six Manvantaras have already elapsed and
this is the seventh Manvantara, named as – Vaivasvata Manvantara
(or Sraddhadeva Manvantara).

Within the Vaivasvatha Manvantara, 27 Maha Yugas (4 Yugas
together is a Maha Yuga), and the Krita, Treta and Dwapara Yugas of
the 28th Maha Yuga have elapsed. This Kali Yuga is in the 28th Maha
Yuga.

This Kali Yuga began in the year 3102 BCE in the proleptic
Julian Calendar.

Since 50 years of Brahma have already elapsed, this is the
second Parardha, also called as Dvitiya Parardha.

The time elapsed since the current Brahma has taken over the
task of creation can be calculated as: 432000 × 10 × 1000 × 2 = 8.64
billion years (2 Kalpa (day and night) 8.64 × 109 × 30 × 12 = 3.1104
trillion years (1 year of Brahma) 3.1104 × 1012 × 50 = 155.52 trillion
years (50 years of Brahma) (6 × 71 × 4320000 ) + 7 × 1.728 × 10^6
= 1852416000 years elapsed in first six Manvataras, and Sandhi Kalas
in the current Kalpa 27 × 4320000 = 116640000 years elapsed in
first 27 Mahayugas of the current Manvantara 1.728 × 10^6 + 1.296
× 10^6 + 864000 = 3888000 years elapsed in current Mahayuga 3102
+ 2016 = 5118 years elapsed in current Kaliyuga.

So the total time elapsed since current Brahma is:

155520000000000 + 1852416000 + 116640000 + 3888000 +
5122 = 155,521,972,949,122 years (one hundred fifty-five trillion,
five hundred twenty-one billion, nine hundred seventy-two million,
nine hundred forty-nine thousand, one hundred twentytwo years) as
of 2020 AD
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Dr. LANKA SIVA RAMA PRASAD
M.B.B.S; M.S. GENERAL SURGERY
M.Ch. CARDIOTHORACIC SURGERY
Fellow in VASCULAR SURGERY
Post graduate Diplomate in Human Rights
Post graduate Diplomate in Television Production
Cell animation Specialist- Heart Animation Academy
Computer Animation Specialist- Pentafour- Chennai
Web Engineer and Web Designer- Web City- Hyderabad
Fellow of Indo- Asian Poetry Society
Founder of Writer's Corner / Srijana Lokam
Columnist - Andhra Jyothi (Nivedana)
Founder of Waves (Warangal Aids Voluntary Educational Society)

I. Poetry (Telugu)
1. Alchemy
2. Vaana Mabbula Kanthi Khadgam
3. Tea Kappulo Toofan
4. Tangeti Junnu
5. Karakatakam (Cancer)
6. Oka Sarassu – Aneka Hamsalu (Psychiatry)
7. Marana Saasanam
8. Sri Lalitha Sahasranama Stotram
9. Kuyyo – Morro Satakam
10. Bhairava Satakam

II. Poetry (English)
11. Shades
12. The Twilight Zone
13. My Poem is My Birth Certificate
14. The Pendulum Clock, The Gramophone,

The Typewriter and The Pen
15. The Vigilance Whistle!
16. How to Cook a Delicious Poem
17. Windows and Apples
18. The Guerdon of Poesy
19. The Haste Land
20. Bees Need No Invitation When Flowers Bloom...
21. The Poet that launched a thousand poems
22. Walking with My Moon
23. Reflections
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III. Stories, Novels, Essays… (Telugu)
24. Katti Anchupai (Noir Stories)
25. Chupke – Chupke (Woman diseases)
26. Akshararchana
27. Deepa Nirvana Gandham (Death)
28. Swapna Sastram (Dreams-1)
29. Kalalu-Peeda Kalalu (Dreams-2)
30. Satyanveshanalo (Novel)
31. Sankya Sastram (Numerology)
32. Dr. Jayadev Cartoons (Cartoons)
33. Kathalu – kavitalu
34. Genome (Biotechnology Novel)

IV Stories, Novels, Essays (English)
35. In Search of Truth (Novel)
36. How to be happy (Philosophy)
37. Bouquet of Telugu Songs and Poems

V Translations (English to Telugu)
38. Iliad (Homer)
39. Odyssey (Homer)
40. Epic Cycle (Homer)
41. Three Greek Tragedies
42. The Poems of Sappho
43. Aeneid (Virgil)
44. Pilgrim’s Progress (John Bunyan)
45. Paradise Lost (John Milton)
46. Paradise Regained (John Milton)
47. Divine Comedy (Dante)
48. Faust (Goethe)
49. World Famous Stories
50. Namdeo Dhasal Poetry
51. William Blake Poetry
52. Emily Dickinson Poetry – Part I
53. Emily Dickinson Poetry – Part II
54. Emily Dickinson Poetry – Part III
55. Emily Dickinson Poetry – Part IV
56. Emily Dickinson Poetry – Part V
57. Russian Poetry
58. Jalapatam (Eighteen English Poets)
59. Dabbu Manishi (Money Poetry)
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60. Santi Yuddham (War-Peace)
61. Christu Adbhuta Geethalu
62. The Path of Christ
63. Silappadikaram
64. Manimekhala
65. Sangam Poetry
66. Conference of Birds (Attar)
67. Masnavi - Part 1
68. Masnavi - Part 2
69. Masnavi - Part 3
70. Masnavi - Part 4
71. Masnavi - Part 5
72. Masnavi - Part 6
73. Madhusala (Edward Fitzgerald)
74. Sougandhika (Master Poems in English-1)
75. Toorpu Padamara (Master Poems in English-2)
76. Prema Kurisina Velalo… (Master Poems in English-3)
77. Vallu Mugguru (Master Poems in English-4)
78. Alanati Kothagali (Master Poems in English-5)
79. Manchu Toofan (Master Poems in English-6)
80. Endaa – Vaana (Master Poems in English-7)
81. Pillanagrovi Pipupu (Master Poems in English-8)
82. Naalugu Dikkulu (Master Poems in English-9)
83. Allanta Doorana Aa Paata Vinavacche (Master Poems in English-10)
84. Divya Vastrala Kosam (Master Poems in English-11)
85. Oka Madhusala (Master Poems in English-12)
86. The Axion Esti (Odysseus Elytis)
87. Love & Death (Frederico Garcio Lorca)
88. Ten Thousand Lines (Edwin Cordevilla)
89. Century of Love (Roula Pollard)
90. Pablo Neruda Poetry
91. Mexican Poetry
92. Inanna (Queen of Heaven and Earth)
93. Sataroopa (A.K. Khanna)
94. Aamani (Master Poems in English-13)
95. Kotha Deepalu (Master Poems in English-14)

VI Translations (From Telugu, Hindi to English)
96. Bhagavatam (Potana)
97. Soundarya Lahari (Sankaracharya)
98. Modern Bhagavadgita
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99. Samparayam (Suprasanna)
100. The Tree of Fire (Anumandla Bhoomaiah)
101. The Poems of Kuppam (Seeta Ram)
102. We Need a Language (T.W. Sudhakar)
103. The Broken Grammer (T.W. Sudhakar)
104. The Voice of Telangana (Madiraju Ranga Rao)
105. Fire and Ice (Rama Chandramouli)
106. The Tears of Bliss
107. This is no Streaking (Stories – K.K. Menon)
108. The Pool of Blood (Novel – Ampasayya Naveen)
109. Madhusala (Harivamsa Roy Bacchan)
110. Journey to Manasa Sarovar (English poetry)
111. Smooth Hands- Sosonjan A. Khan- (Bilingual)
112. Dancing Winds- Maria Miraglia (Bilingual)
113. Moments- Alicja Kubreska (Bilingual)
114. Tayouan Pai Pai- Yaw-Chin Fang(Bilingual)
115. The World of Extinct Lamps- Izabela Zubko (Tri lingual)
116. Pearls of Wisdom- Pramila Khadun- (Bilingual)
117. The Wind my lover- Ade C. Manila-(Bilingual)
118. The Mystic  Mariner- Madan Gandhi (Bilingual)
119. Ten Color Rainbow - The Poems from Poland (Bilingual)
120. The True Meaning of Life - Rashid Pelpuo
121. The Wind My Lover - Ade C. (Bilingual)
122. Jak Ziemia Po Pierwszym Deszezu - The Poems from Poland (Bilingual)
123. Prima Ballerina Roberta Di Laura
124. The Casket of Vermilion (English Poetry)
125. Barefoot to Arcadia - Aprilia Zank (Bilingual)
126. Lets be one in The One - George Onsy (Bilingual)
127. Riding the Tide - Ashok Bhargava (Bilingual)
128. The Collected poems of Dr. LSR Prasad
129. The Epic of Gilgamesh
130. Krzysztof Kokot - Around the Haiku
131. Renata Cygan - I am a troubadour
132. Sergio Camellini - The Planet of Pink Clouds
133. Kumkum Bharine
134. Oulaya Drissi El Bouzaidi - A Long-winged Breath
135. Agnieszka Jarzebowska - The Fifth Season
136. The Making of Mahatma
137. Juliusz Erazm Bolek - The Secrets of life - A Calendar in verse
138. The Songs of Annamayya
139. Basudeb Chakraborti Poetry
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140. Poland Poetry - As Clear as the Sun
141. Bozena Helena Mazur-Nowak's - Blue Longing
142. Izabela Zubko - The Holy Trinity
143. Deepa Chandran Ram - The Inner Quiet
144. Nazi Naaman Poetry
145. Lal Ded 'Vakhs'
146. Eden S. Trinidad - Eden Blooms
147. Dr. Jernail S. Anand - Fighting the Flames
148. Hell Rise in Paradise
149. Three Color Brush (China Poetry)
150. The Making of Mahatma - Poetry (Collector's Edition)
151. An Epic of Kashmir (Poetry)
152. The Legend of Lady Yang Guifei
153. Tjukurpa - Time Continuum (Dream Time - Every When)
154. Trident (Love, War and Peace) Poetry
155. Yuddhopanishad (The Upanishad of War)
156. COVID-19 - Biotechnology Novel
157. 108 Zen Poems (Krishna Prasai)
158. Covid-19 Parodies
159. VIRUSES - VACCINES






