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Zzg��85Âî

G
àzV~ñ�ŠðÅÅg‚ãÆ@*gzVÆYwÆ£¨~ic*Š{

ÑiòƒCìX
PZq-��Z9$o-ö GH»ZEw™D�XSk|6,ZL@*W,»ZÖg

™D��ÔÇ‰�Qy»Z®g0V6,ƒ@*ì?QyÆZ�xÌ%
Z9$o-ö GHÆ»g™Š7ƒMh�X|¾qwÔtƒCì�SK̈ãŸZq-

ÍZ9$o-ö GHYwÐWgZ3ƒ@*ìÔ‚B~f;„ÂñVÅñ�ŠÏÆ� "
�¹„ë{¥â]gnp�ZzgY…ì�ùZ9$o-ö GHÂZ**ðÐÃZ+{

QVc*YYìX
|~Ô‚bŠZVZ9Z7-~¬xîgÐZEwƒäzZá

Z˜q]»ZEw™D�@*�ŸÆZ¡!ÂxÅzŸs#ƒn:‰
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)',t»·î( "Current" )u±ï LH(Ô "Circuit" )',taZ™**(Ô "Generate"

"Insulation" )zzÉ
4-
÷
HGE(Ô "Voltage" )',¹¥zÅ'×ZØ(Ô "Resistence"

)eg`(ÔZzgz){z){XSy " C h a r g e " )',¹vyÃgz1»fg=(Ô
Z˜q]»ZEwG%',¹ÂxÅzŸs#aç L}Ð„**eƒCìX

|t��Qßw)ßYÅ»g™ŠÏÆn¢zg~ƒD�Ô��*¸Šz
œ-V~Šgc*ÄƒñÔ̧SK̈ãŸ~ñ�Šgì�Z#Ð�«!*gz{
ðƒZåÔtZq-™sZ�ág{ìSk!*]»�tƒZvÆZdF,+D»³
ìX¬]�SkÂ[~7Åˆ�¡PZq-VB�ZvÆÑözŠD
ÅXÃ�ë°iâ:KÆ‡.Þƒñ�X

Šzu}ZÖp~Ôð — /f;„{�
ð™äÆnÔZvÃËeiZíÅ¢zg]Ñh7ƒCìÔtZë

ƒ@*ì'oƒîg6,ÂLLeiZíóóÃX�ZväaZHìZq-"ÍeiZí
Sk»Èt7ƒ@*ì�z{¬¯c*ìZq-µ/ÔZzgA$Sk6,¿cZƒ@*ìX
ZvÃËÌeiZíÅ¢zg]7ƒCìÔËÌðÆnXZvÔâ´ìi}

yÓx{ñVÐ—ìXQkÅö)Zzgðz̧q5+k, S ZzgW�âV»ÔZ,
ƒD�Zq-„œ6,XZ#LZveLìZq-qÃz�Š~Ñ**Ôt»°ƒ@*ì
QkÆnÜsIÔLLƒY!óó6�ëÐ¹Y@*ìSyŒÛWãWc*]~:

LLQk»¬¸ì�Z#™**ecËqÃÂ¾SkÃLƒYóÂz{QÏ
(82 )Îg{[Ô z‰ÜƒYñXóó

LLZvìaZ™äzZÑW�yZzgi}»ZzgZ#¬™@*ìË»xÃÂ¸
(117 )Îg{•{Ô "Ûâ@*ìQkÃ�LƒYó:z{ƒY@*ìXóó

/Z9$o-ö GH)',t(:ŸÅ**¦/k,ÂZ**ð
Z9$o-ö GH»¿Š4CÙ(ñ�ŠìX

CÙqÅãCŠÔ?ŠNMhƒZzgé — (Nucleus) CÙZq-�CÙ»%œ/{
fgZ]6,Œƒ@*ì��g6,zN*÷ZzgER,Z÷ÆYäYD — ™Mhƒ

�X%œ/{ÆZ§ZsS9Z÷Ú¹„!gëgzVÆ‚B6ÎDgT�X
6,zN*÷Zq-µ',¹eg`gnp�ÔZ9Z÷Zq-teg`gnp

Zq-)Š~ (Atom) �X¬xqÑ]Ô!*ZÖpŠv**gïqÑ]Æ�ÔZq-�CÙ
)Š~®ZŠZ9Z÷Zzg6,zN*÷Åg‚rìÔZzgaèµZzgt',¹egTZq-
Šzu}»ÂZiy‡ìgnp�ÔÂZq-�CÙ"ZW,eĝ.c*ER,þeĝ.ƒ@*ìX

�gVwÆÔZ#Zq-�CÙZq-Z™†Z9ZyqÝ — Z#z{ÂZiy&¾æEL
Y
HY@*ì
Âz{tîg6,eĝ.ƒY@*ìÔZzg',ÜsSkÆÔZq-�CÙZq- — ™@*ì

Z9ZyÅŠêìÔÂz{µîg6,eĝ.ƒY@*ìXoƒqÑ]Æ�ÔZ,
',¹eg`Æ)ÂZi**]Z9Z÷ÆZq-·îÅS’Z™D�ÔT»jZ!�g
Z9$o-ö GHÆŠc*Y@*ìXZCÔZ9$o-ö GHÂZ**ðÅZq-̂ì�Z9Z÷Åw•
ÐaZƒCìXSk',¹ÂZ**ðÆ%Ôøg}Z�xZLZdwZ�xŠ¶Æ
‡.Þ7ƒD�Xë~ÐCÙZq-Å’YÆnÔZ9$o-ö GH(,~ZÌÅqï
ƒCìÔ‚B~øg}!*]™äÅ&¢AÆnÔøg}gv]V

Ãw•~ÑäÆnZzgøg}Z§Zs0*ðYäzZà™*Ã (Muscles)

Ck™äÆnÌZ9$o-ö GHÅJ¢zg]ƒCìX',¹·îÅ)ñ�ŠÏ
¬Ý ~ÔZëZdwŸÆ¥uYD�?Zzg"ÛŠD`ƒY@*ìc*%Y@*ìX

ģ‚ã™D�Ôw•™D — øwSK̈âVÆ — ³Z**]ÆÓxZgZW
tƒ¼Z9$o-ö GHÆfg=e — �ÔZzgZL0*õjZkK»ZEw™D�
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ƒ0*@*ì��øg}Z�x~aZƒCìXZ¤/?SkÐI**zZ4gìƒD
ƒÔ85Âî
G

ISkÆ�?aZƒñƒSk™*~Ôvg~i0+Ï!-B¸ç N
E

ƒCì}2é
6,�$+á~ÔZ®g™D�Z9$o-ö GH6,ÔZzg?ZLZ§ZszZ)sÅ™*Ð
zZ4ƒDƒZzg%0*DƒZzg(,_ƒSy}2éÆfg=X¸zzì�
YVZ9u�á¾ŠØYD�›wÆ%ÉVÃXÆ›wŠP)È™Šï
�XZ+Zq-”h+qª~Ô²ÃðÌŠzZNc*zN*N%!Ã¡c*[™ä
Æn7Š~Y$Ë�XZ¤/85Âî FGz;V6,FZq-ZâYZ+ÌƒC��ŸÆ
n»gWæƒÔ@*ëƒÐ¬Z9$o-ö GHÅ¢zg]ÑhƒCì@*�›wÆ÷Ã
¯g~»g™ŠHYnXZzgZk§bÔZ#ŸÆ',¹ÂxÃËzzÐvy(
ìÔÂSk»æZzZ7ƒYìXSkn',¹ÂxÃQÐÑzq™**ƒÇóóc*zg:

%**Ñzq™D�X (Tissues) !*©
Z#Zq-Ši‚bŠZVSK̈ãZ�x~Z9$o-ö GHÅZÌÃYy1ÔÂ

ZL~{m&CÀ*î0Y]‡ìG�ÜsZkñçq6, (Universities) Yç]
ïÆn–ƒD�ÔZzg‚bŠZVZq-¹‚g}ó£áZzgÂÁ

Bio Electric Systems Ske~ÉeZBXW`À)©àîg6,ï
)i0+ÏÐzZh',¹Âé(~izgØgÐYg~ìX

Ô6,zW',ZñEgz‚bZzgœgY',Zñ‚Ûc*ßY Rodolfo Llinas

ZzgEgz‚bÔEc*gu-Eg;zpWnÔ»Iì�ÓxY0+ZgzV~�w•
XZzgHì�:Z9$o-ö GH ì ƒC�ÔZ9$o-ö GHÐñ�ŠƒCìZzgYg~gS

ÜszZuZ+—ì��»°¼Zzg!ƒCìøg~&—VÃYg~gpp
~�¯D�ëÃ�ëÃy�'øg}ìÑ]Ôøg~&&w•™äÔ
ŠÚÔpZ[ŠÚÔÓxz{ƒ¼�ãCŠ~îg6,`ñYD�Zzg±GYD
�Z9p&Òmø FÐXtƒ¼½ãé�¼�ƒ@*ìZq-ÛR,~ÔÉ

¹WÐ‚BpzgCZzgëÏÆ‚BX

/øg}Z�x~',¹!*‡°Ï
vgZŸZq-áÅ§bìTÃ¢zg]ƒCì!*‡°{ŠNŠNÅ

CÙŠyZzg»x™äÅZ9$o-ö GHÐX
Ãw•~ÑDƒÔÂ',¹ ( M u s c l e ) Z#?Zq-gv‰

zZµƒD�X]½5Òø
YE

��Z¡[Æfg=Ô (Electrical Discharges)
&ÒøF
(Ÿ-@î EGEÐÇ‰Z©â]ź£â]J-áYD�ÔZ9$¹Òø GƒD�Ô
ZzgƒD�z{Óx�g8k5é LOGC]½5Òø

YE
Æ�ŸÐ(Ÿ-@î EGEÅY+$w•™D�X

3Å„ZzgŠwÅŠPÁ¡~îg6,ƒD�Z9pX|~Ô
Óx6ðpZ]ÅãCŠZ9$o-ö GH6,ƒCìÔ�Z9Z÷Æfg=vƒg„ƒC
ìÔj�ƒðc*‚ÓCÅð Lw6,$+rƒðXz;V6,SK̈ãŸ~Ôiîg6,ÔÃðÌ
)',¹Âé7ƒD�X85Âî GZ#?qªjy~7,}gTƒÔë{
"ÛZøÔvg}NzwÆ!*CÙÔÂZ**ðÅaZzZgÐ0Z�x0***Ñzq™D�:

J-)ÔZzg¹ (Lungs) ‰vg}›wÅŠPÁÔWx»vg}µzV
‚g~ŸC»gzZ×VX»�LÑg7HYYÔƒC�XŸi0+{g�Æ
nÔZCÔZ9z

².1¹ÿ GÂéÃZEw~Ñ@*ìXŸ»z{z�ic*Š{F,Z9$o-ö GH

6,«ƒ@*ìÔZ¡!Âxƒ@*ìXŸÔZ9$o-ö GH»aZ™**Qkz‰ÜJ-Yg~g‚r
ìZ#J-�z{ËqŠXÐŠzeg:ƒYñc*8ÒpÐ**ZI:ƒYñ;Zzg
z,Z9pÂZ**ðÐÔ�z{aZ™@*ìÔz{ZLZdwŠyZzggZ]Z�xŠê

ìXZ9pÂéY0+ZgzV~Zzgic*Š{¯ZZ+gnp�£¨~QyZ9p
ÂéÆ�}o0V~ƒD�XSy¯ZZ+~Ð¹ic*Š{ZÌÆ
qï§»CÂéÅ&¢AÔZLW\Å%#Ö™heÅƒCìXZ#?ZK
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ZiÃ»^feƒÔ�gVwÆÔinpŠÐðh}„z‰Ü~ÇƒY@*ìXQ
z;VZq-',¹Ÿƒ@*ìSyÂéÆú�Z(¼ƒä»ñµ"ÛZë™@*

ìÔZzginq$ÿ LƒY@*ìX
t{¤z;Vz�Š7gBbìÉZ9pÂéÐ¯g~inÃ¡

Zzg:SyÆZdwÅÜÅY$Ëì — c*[™äÆZò[½GYD�
ËÌ¡¦áÐX —

øg}ŸÆZ0+gZ9pÂx»Zq-ŠzuZÃZ+{QkÅ}îg¥q»g™ŠÏ
ƒCìX

ŠzgZÈpyÔS'.3ð GGOyÂxÔw»]zZi]Ô̧g‚ãÜzÜó;LÔZyZ`
tÓxZdwÔ]ì�Z¡!ÂxÐz̧q5+k,ƒD�XSK̈ã;ðVÐ —

µ',¹�Ô',ÜsSkÆÔözŠƒD�Zq-uJ-c*oÔ¹‚g}
SÏ§bÆZdwZ�xŠï�:‰Sk,,æÔ4545ë XGHE

Y
Ô$½k5ë LEYÔc*Ygz[É

ÉSkÆ´z{Ôz{»g™ŠÏÆŠzgZy»°lZgzV~ÂZ**ð»ZEw™D —

!*z�ŠSkÆÔ¹‚g}Z — �X',¹ÂZ**ð�ŸÐZEwƒCì
QÌ)©àîg6,¹„Á — ÂñVÅ»»g™ŠÏ~ZEwƒäÆ

Åð LßV6,yaƒCìX
øg~gzi%{Åi0+Ï~LL',¹WÑ]~�ëZEw™D�Ô

Zq-ºmÅð Lw6, — ÈzzÉ4-÷
HGEÅð Lw — ZEw~WäzZàZ9$o-ö GHÅ¤‰Ü

ǵ¢zg~ƒ@*ìX¾TÔtÅð LÖ~:ÜspŠáÐ!*‡°ÏÑðYC
ìÔÉZq-ŠiZzgÔ{mSK̈ã;ðVÐ¶0VÆfg=ÌF,KMŠØ
YD�XWeZðkZzgzzÉ4-÷

HGE§Íz{kÔZq-áZiy',¹¥zÅ8+MÆn
ZEw~ÑñYD�Xzg:ÔáÅ‚g~»g™ŠŠHVF,ç:ƒnX

SK̈ãŸ~Ô¾qwÔtÓxF,&45é GGE]85Âî
G

%vg~QyÅzZ/Æ

ð0*C�X
ZkÆ´z{Ôøg}Z�x~',tÅaZzZgZzgZEw%¥ÆÆ
Úƒ@*gLìX85Âî

G
Z#Ÿqªjy~ƒ@*ìÔZ9p]½5Òø

YE
Å¾

F,+lZgzV»·îÌxîg6,Yg~gLìÔZq-]ÆDÙZgz,z²V~
‚wJ-ƒ@* 20@*10 ÌYg~gLìX',¹�Àòîg6,Åi0+Ï»²;

ìÔZzg¬xîgÐSyÆ»x™äÅæ]£gÆ¹¬„ÐS7%#Ö
™äZzg0*ĝ$+%Å¢zg]ƒCgSìX

@*ëSkÐ?Ø™¹„Z]ðqÑ]~ÌÔSK̈ãŸÆ
Z9pÂéÆZdwÔZq-‚g}²;§]ÆnÔ:ÂL¥È�Zzg:

L»x™**È™D�X
ÃðÌSK̈ã — ŸÆZÂéÔZzg85Âî

G
zZuZ¡!Ÿ]

f;-$Zzgfí{™Š{D»ZEw™DƒñSy~ÐËÅÌÜ7™Mh
�XÍc*�SyÅtëÏSk!*]ÅŠÑª™Cì�Zy»z�Šc*aZöZ·t»
³7åXSkZ9pÂxÅ)ñ�ŠÏ~ÔXÅ¬]»ëSkÂ[~
_·™,ÐÔŠzu}ÂéSK̈ãŸ~ZzgQyÆZ¡IY~ZkŠg"Í
îg6,ZLZdwZ�x7Š}Mh�ÔSknD+g+Cé GES&À)Õä

G
]Ô��ÃtZg»Y

ÆZëŠúzV~ÐZq-ìÔ»z;V6,ÃðÎZw„7aZƒYìX
Hoimer von Ditfurth !*z�ŠZq-Zg»YIƒäÆÔ§»CâCÙÔ

~Z·tÆŠúzVÆ "The Secret Night of the Dinosours" ZKÂ[
**	]Æ (Statistical) **	]Ã7™@*ì:Y0+Zg‚½VÆÑgc*C

Æ ik,cÎZw~�Y0+Zg¬UZ·‡]ÐaZƒñÔ̧Zq-¬xZzg)q¢
)©à‚4ez&Ð.3ï FEH»qDN*<-g;ìX|~ÔZq-zZu6,z�‚?

(Molecule) Å¯z^Æ)©àpZm6,¸],ÃeZ%6,Ø¸ì�t‚?
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M§»CZdwZ�xŠêìÔFZq-�ZCÙ»FZL~g‚rìÔÓx»9£x
Zzg9Wgeg~ƒ**Zzg‚B~Sk~ÓxÇÐZ9pZzg}oS:]
»0*c*Y**Ôtƒ¼»�gZ·tÆz̧q5+k,ƒ@*Ô¡**	]Š3ðŠêìX

SK̈ãŸpŠÆnŠg»gZ9$o-ö GHpŠÐaZ™@*ìXZK̈ãŸ~
Ë÷ÅZ�xŠ„ÆnÔZq-W�́c*!*ÄÃ'ƒÇXZ¤/ëÃi0+{gx
ìÂÔøg}Z�x~}Ìz;V6,Z·‡]Æz̧q5+k,ƒDg�»Ãð
ÎZw„7ƒYìÔYèZ·tÆZ˜jV~ˆ[ǵT§bÐ�

�3ZµZµ5Ëkï™!*ë»x™D�ÇîgÐ9‚~Ô9Åð Lw6,Ô
Hg{N*3Æ‚BÔ"Íîg6,Zzg7g~§bÐÔÚ%‚ÆZzg

**eƒ@*ìX — ‚ßVJ- 70@*60 u!*bZgnoÐ "
HZ©â]~@*í́£â] — Z¤/CÙ�ÃWiZŠZ:îg6,»x™**ƒ@*
™ä»Zky7ƒ@*ÔHQk»(,Z Attend J-î~c*QyÃ"‡°{îg6,

A$ëi0+{7gT — ƒ**ƒ@*Zzg»x™**ƒ@*ÜsZ#�z{™ä»ZN[™@*
85Âî
G

Zq-œÆnÌ7Šgë',ëâjw~��aZƒ@*X´z{Zi,Ô¡Zq-
ÑÏ@*íc*¡PZq-Ÿ]»RF~aZ™**»°ƒ@*Z,Zq-Šgë',ëâjw
ÆaZƒä»ñµŠ¶ÆnX

|~ÔZg»YIZ·tÆmÐZLŠúzVÆ‚BZKª]Ã
:9Ÿ5é FNF0*DZ#z{Ÿ~0*ñYäzZá"ŠZrWgeg»‚o™D�XZ#
QyÐ7YY@*�ùtWg±4ø

YE
ZzgÂéZK̈ãŸ~Q½}Z̧zgªCÙƒñ

Ô̧Zzgz{Ì99£â]6,ZzgÇ9ªVZzgZdwÆ‚BÔÂQyÃÃð�Z[
077,@*ìX@*ë�Z[™sì:t‡ŠgÇZvìÔ‚g}˜âV»{ÛÔ
Qkä"Íîg6,Ñc*ìS7z�Š~:Tä�qÌ¯ðp[¯ðXZzg
SK̈yÅaZöèÐÑzqÅXQZkÅ±ÃÜdZÜoªZq-"Šg0*ã

Ð¯c*ÔQQkÆZ¡IYŠg„GZzgQk~ZK¥zbYéZzg?Ã»yZzg
(7-9 )Îg{Zã{Ô W@Zzg›wŠ�X?ßv¹Á]¾æ IN™DƒX

/Z¡!Âx:øg}Z�x~ÐZ9$o-ö GH»^
‚g}SK̈yZq-%œ/~Z¡!Âxgnp�Ô��¹„ë{

§»CÂxÆîg6,Y**Y@*ìX
ÔZzg71VgºtZL (Neurons) Zg1VZ¡!Ÿ]Ôc*EgZ÷

~gnp���Z¡!ÂxÅZë‚|#¯D�X%œ/~Z¡!ÂxÔ
6,Œƒ@*ìX Neurons Zg[ÐiZZ+ 100

Ì(Helper Cells) kH¹‚g}æŠÇgŸ] 10 Zzgz;V6,ŒÛd$
Æ**xÐYäYD�X Neuroglia ƒD��

øg}Z�x§»CZ9p´45Òø GEÐWgZ3ƒD�Ô��g
ÆñÎxƒD�Ôt�3¢akîwÆƒD�X\xg‚ãc*¸, Nerves

Sy´45Òø GEÆfg=ŒÛd$gzÝÅgëgÐÈYC�XT§bÐ
øg}Z�xÆCÙ̀J-zÝgBb�ÔZq-ª]Z0WgegZL~ Nerves

gnp�XZzgT§bÐZ©â]Zzģ,Zy´45Òø GEÅfg=ÐáYðYC
�ÔZLW\~7{ÐÁ7ƒ@*ìX!*z�Š�Z°ZŠÆ·î~”]Æ

LaZ7ƒCìÔZzgCÙ\x¹„ (Confusion) ƒäÆÔÃðZF~
ZôoÆ‚BQkÅ´2wJ-àc*Y@*ìXZzgª]ìSk!*]ÅÃð

´‚iÃ?�y„ — 6,zZ{7ƒC�¾ŠgZ8k5é LOGCȨ̀Yg„ƒCì
é™DƒÔZzg3ðYäzZà‹ð»fZBÔ¤/â¤/x@*i{@*i{gzKÅ$ðENÔc*Üy

Z,— ÅWzZic*gz×Šy»©�vg~W\V~ŠZ4ƒ@*ìÔCk™Dƒ
„F,'Âx»ZEwƒ@*ìXÓx̧,Ôøg}jZkÆmÐc*ìÑ]^
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Â]4›é G]~ÔZ9pÃXÆÃgxÆv’k,~ÔZq- Nerve ™D�
ñYqª~XZ¤/85Âî FGtZ9p]½5Òø

YE
��xîg6,ÓxŸÐWDYD

gT�ÔÓxZq-‰ƒD�ÔtëÃi!*yqwÐªCÙ™D��™*Ñ®ZŠ
îg6,g8-',�ì¬]~ig&ìX

ÌëÃøg}Z§Zs0*ðYäzZà™* (Nerves) øg}Z¡[
Æ!*g}~¥â]qÝ™ä»ñµŠï�Ôp=V6,gáLO¿»!~Ð

ZÖg™**ÔZzgSkÆ´z{ŸÆZdwÆÓxZ¡IYÃ�gZq-zZu�Æ»x
™ä»ñµŠï�X

´2ßV k Ô´z{SkÆÔŸÆ¾&+WnÔ
(Ÿ-@î EGEÐWgeg Nerves

�áCÙZ{ƒD�� Nerves Zk§bÑiòîgÐÔ — J-v™D�
Z©â]Ãv™D���øg}Z�xÃi0+{Zzg¡qgnp�X

ÐƒDƒñÔz{’YD� (Spinal Chord)
(Ÿ-@î EGEZzg£¦ezg

8k5é LOGCZ¡IY (Muscles) Ôgv‰ (Skin) ŸÆÓx”V~/Ëw7Óå EL
Ô85Âî
G

ŠZ-$ZzgA-VÆZ0+gzyJ-ÆX (Sensory Organs)

Z¤/Z¡[Ôvg}¦ñ;BÆÎZñŸ~CÙ(“ƒñƒVÔ
ÂHzZµƒÇ?ƒÐ¬vgZ;BÃðZˆ‚]7gÇÇX?vg}e¸
ÐÐZiÆŠgŠ»Zˆk7™zÐÔZzgÂZzg?ÃðÌ»xZ�xŠ¶Æ‡.Þ:
ƒfXÃ™äÆn?¬xîgÐQk¦ñ;B»ZEw™DƒX?ZK
ZèVÅ¤/Ä~Zq-\àÃ7áMhƒÔZq-RÃ7ñMhƒÔZq-
ŠgzZi{Ã7ÅwMhƒÔc*ZL!*ßV~É7™MhƒXZCÔvgZ¦J;B
¡Zq-Y0+ZgÍ“ZzgA~ÆZq-8~î OÆƒÇX

pZq-¡qi0+ÏÆnÜsZ¡[Åñ�ŠÏ„»°7
ƒCìQyÃŸÆÓx”VÃÌ)ƒ@*ìZzg‚B~Zq-Šzu}Æ‚B

~Zq-Šzu}Æ‚Bg*g�Æ‡.ÞÌƒ**ƒ@*ìX
ùtZ¡[�Š›gT�‚g}Ÿ~ZzgNzw™D�Óx

QyÆ"ÍÂéÃÔQyÆ!*g}~tìw™**�z{¡WñZ̧·tÐÔ
uZu**	]~ƒÇX

Šzgq¢Æ)ß;.çEGEÐ¹‚g}ñZu]ÅàäÆ!*z�ŠÌÔ
Æ¯ä~‡.Þ7gì�XSg»YI (Cell) ‚bŠZVÃðÌqé3

Sk!*]6,‡ì��Zq-3ÔpŠÐZLîg6,Ô"Íîg6,f)ŠZg-VÃ7gZ™@*
ì²SK̈ySkÅÜ™ä~**»x�XpQy»tŠúòyZzgz�;]Ð
é73@*ìXzZãîg6,ÔZ¡!Âxøg}Z�xÃ7g}îg6,f¦gLì

ZzgŠNgN™@*ìZzg85Âî
G

Åg~»gzZÇV~ÌẑsgLìX¾qwÔtZd
¡— Åg�‚bŠZVÃ�™@*ìÔŸ]Å!7ƒ@*ìXtŸ]

ZzgQyÆ"Åg�ZCÙÆù´ƒD�XtÅgZv (Organelles) Z�ñ
(54 )Îg{•{Ô Å!ì�ëƒ»{Ûì

:øg}Z�xÆZ9ṕ45Òø GE (Nerves) /Z¡[
Z9$o-ö GH´45Òø GEÔŠzZëZbZY6,ŒƒD�:Z0+gzyÔz;V6,¬xîg
Ðƒ@*ìZq-»6,zZR,ÔTÐ',¹gz*gCìÔZzgÛzyZzgSkÆZ§ZsÔ

Ð¯ƒ@*  $42.çGHG&ÿGO( Insulating z;V6,Ýsƒ@*ì�Zq-nÆqbâŠ})
ì�Z9Z÷ÃQyÆHg{gZ3Ð$å3ÃgzÂìÔ@*�Z9$o-ö GH�ág^
u–Æ³~Ÿùƒä:0*ñX

Z¡!Ÿ]ÌÇÐz„eiZígnp�6�Zq-Z9uv
ƒD�T~ÐŸÅ (Fibers) g‚rì:Z0+gzy~¹„!*gq-g8

 � (Insulating Tissue) ',¹gz*gCìXZyÆZ§ZsZq-qb!*Ä
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BCìÔ�EgzÑŠ�áĝu–ÃgzÇìXZ# Schwann Sheath

A$— Zq-zZ],kÐ�gVwÆ — ËzzÐyZ[ƒYCì Sheath

Ð*gäzZà',¹gz!*:V~Ð!54lç N
EGIƒYCìÔ³~bz~c*å Nerve

ÃÒƒY@*ìÔÇz,„‰Zq-Z9pvZL»g™ŠÏÃÅŠêìZ#
Qk»g',»ÝsO7,@*ìc*VQÞìX

Z9$o-ö GH ÓxZ¡[ÆZ0+gzãg8ZL~Z9pegTgnp�X
Æ!*CÙµeĝ.ƒCìZzgZ0+gzy~teĝ.ƒCìX�y„ Fibers

6,eĝ. c*„éÅYCìZq-Z9pØaZƒCìXµîg Nerve Zq-
ÆNerve Fiber, ions ~ŠZ4ƒD�²t Nerve Sheath, ions

Ûzyw•™D�ÔZÏ§bZq-',¹gzÅZ’ZYƒCìX³~Ô´
c*�»x™ä”�XZq-Ši',¹gzvƒYCìÔÂCÙqZL Muscle

ÆÛzy Nerve FiberQions **gïqªÅ§s�ìXµîg6,eĝ.
Nerve Z0+gzyY+$ß3�XSk§bÐ ions Õ˜�Ôteĝ.

Æn»gƒY@*ìX Impulse Šzu~Ø Fiber

Skxîg6,!*g!*gŠOZñYäzZá§i¿»]tÔt»ggzZ×V
CÙz‰ÜYg~gS�Zzg�…i0+{gBb�X (Activities)

¾qwÔt§i¿(,~uJ-¹-ƒ@*ìZzg¹ic*Š{ë{
eiZíg‚rì£˜�¼�ŒVS)i7HŠHìXøg}Z9ZypgŠ
V

Îic*Š{(,fYCìÔQâ„ëÏ‚bŠZâVÃ Imaging PowerÅ
Ã¯D�ª] Nerves ª]~eZ%Q½CYCìXŸ]ÆeiZí�

Z0¬]Ð½~ƒD���øg}‡ŠgÇZvÅ"Z•¤‰Ü»bCÙ{
™D�:

LLZv„Æn�ìW�âVÅZzgi}ÅZzg�¼SyÆÖ@~

(120 )Îg{âZ+{Ô ìZzgz{CÙq6,‡ŠgìXóó

Ÿ]�',¹gzaZ™D� :Neurons /
�øg}ñV~ŠšƒC�%zVÔZzg‰Zz‡] Nerves

BD�XZq-Zz‰ 'Neurons' 6,ŒƒC�� Nerve Cells DÙZgzV
B¢aÆ 1—

1000 ầZyÅ�#Ög‚rìX)˜VZq-ầZyÔ 10 Neuron

',Z',ƒ@*ìX(
ÃZq-¦|~gppÆ‡.ÞƒDÂQy Neurons Z¤/ëZq-ÎZg[

10 ÅñN*ðÜs Line é(6,”ƒCXpt 62 Zq-Î³¢ak) Line Åt
Microns ầZ÷ƒCÔ�{àWçÐ**‡.ÞŠh+ƒCXfsÆ».ÞÆ‚BÔ?

Å**iu�#Ö»ZLÎaÆ#ZŠgZu~Z0+Zi{ÎMh�ÔSk]ÆWy
~HeadÆPin EgZ÷¢ïELHƒMh�ZzgZq-  50~Period ~ÑZq-

�Mh�X Neurons MDÙZg
Z9pS!5Òmø FÃ‚g}Ÿ~áYäÆnEgZ÷aZG

»»xZ§ZszZ)sÆEgZ÷ÐWäzZá]½5Òø
YE

Neurons ‰�XZÒ
Ãv™**ƒ@*ìc*Wy~ Neuron ÃqÝ™**ƒ@*ìZzgA$Q7Šzu}ŒÛR

Zq-Šzu}Æ‚BZgno!*bgnp Neurons Ô3J-à**ƒ@*ìX {gH
�ÔZ�xŠïƒñDÙZg;Z,§i;ñ¿CÙ]~X

»».ÞZq-Z9p^ðLaÐ™Mh��•ZzgÈ Neuron ëZq-
ÔZ¡! Neuron ƒ@*ìÔäŠZgzæZgqÑ]6,ƒ@*ìXpŠZÐZLîg6,ÔZq-

ÂxÆg*!*bu„»ÜsZq-¹„gN*‚:æENE¯@*ìXpSy
(Ÿ-õ
EE

Z9pu„Å)ñ�ŠÏ~Ôi0+Ï**eƒCìX
¾w¡åELHgwS$k543ð

EHGHŴs‚Û¾Zzg)ßYÆ6,zWzg3,±ï YLHÒy™@*
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ì�ti',Š„ë{Z¡!Âxƒ?™SkgLÐgK~�ŠHì:Z¤/
ÆÔÿ‚BCÙEgZyÆþ J]ñ,†]Ý teƒ@*Òy™**ÿZ¡!Âxþ�gZq-u–

ÐÔZ(Zq-u–eZ&¾æ
JY

Zx=ÍZƒ@*¼Š³ Pin head �úÒÏ™@*ƒ@*Zq-zZu
±5é
YNEic*Š{ë{£¨~‚g}‰.Þ 100 ¢ak»Zq-gK'ÿz{ƒ@*þ¼Š!*g

Üy.$zguÆX
6�z{izgŠêìÔZ¡!Âxøg}Z�xÆZdw~éZq-

6,Z�x Neurons ¹„ë{¥âC.$zguÆìÔ�Z®g™@*ìÓx
Æ Impulses Š¶ZL"ÛZøÃ/Œzp!‚Bñiz+M)@*wé(ÆÔ

ÐZŒJ-ÔCÙ�Ôgv‰Ô�hÔÂxZzg3» Neuron Zgnïw»]ÆZq-
QkÆZdwZ�xŠb%ËzZ4¬Æc*vg~ôZãÆX´z{Zi,ÔZ¤/85Âî FG

�3Ÿ]vg}Ÿ~CÙŠy%äÆˆt%Š{Ÿ]vg}ŸÐZ,
Zq-§&Ð{g`GYD��Ãð—hSkÆÂZi**]ZzgZdw~7aZ

ÂxÆfg=Ô6Ÿ]QyÅ(áfe Sk ™DXQZq-CÙtÐ0*u
���%‰ƒD�XZ(¼!z‰ÜƒDg�~Ôz;V6,z‰Üc*eNK]
ÆÑZ_~fg{',Z',Ìtƒä70*CìXSy‚g}»gzZÇV6,øgZÃð
Nzw7ƒ@*ìÔZzg¡qi0+7VÐZ.Š{™**Yg~gLìZ#J-�

Sy~ÐÃðÌË—h~27ƒ@*ìX
Z¤/?Zq-ILƒñj6,ŠxeZs�²?·cƒDƒÔÜs

Zq-²ÆDÙZgz,”VÆP„ZbZYÔ†kÆvg}c~8-Ÿ/õ FNEEZzg
vg}

(Ÿ-@î EGEÆŠgŠÆCk™äÆŠgxyÔZÌÇÐ*gä70*D�
�ZkŠg¿ƒ@*ì�?ÃSkz9ÐzZ4ƒ**Ì**e — Skz9ÆŠzgZy

Sk2F,+z9~vg}cÐvg}
(Ÿ-@î EGEÃZq-�x5Y@*ìÔ — ƒ@*ì
ÐáYðYCìXSk§bÐÔ? Neurons A$Zq-¯g~Zzg"ÍF,−

ZCci}ÐZz6,ZVD�ISkÆ�z{'×h+iÂ:ƒnX
t7g}îg6,	]ÆuzŠÐWÐÅ!*]ƒCìZ,Zq-Âx

ÆnaZ™**Z(¼Ze7-îg6,X¾qwÔ‰IY]�Wçña™Ãt
Sg»YÅ@*G™D�ÔSk6,¡½ï EHWgegÅZq-Ÿ~ÔZZ4[ÆZ·‡]Å
Z˜jV~Âô7™äÆ|ÙƒD�XëeMh��¡¾Šgt
Šú}"pƒD�ÔfsÅVwÆ‚BX

vg}Z§Zs0*ñYäzZá',¹0VÃŠdÔQy~ÐCÙZq-
{mîgÐö8ZzgZ9Z7-‚iz‚âyÔ"54ø E

HE´45Òø GEZzgŠzu}ZbZY÷BeiZð
ƒD�ZzgZq-{mÑcƒD���vg~i0+ÏÃW‚yF,¯D�X

SyÆú»x™D�ÔZq-zZu‹egZ],ÆnÔ k Šg†VS+C42.ç
E
EGEG

‚B~Z7ŠzVÆZEwÆÔ¼Š‚bÅ�ápVÆZzgeiZbÆ
âCÙ+Æ´ì~X³Zq-W!Å̂~ªCÙƒ@*ì��»g™Šƒ@*ìZzg
ZEw~W‚yƒ@*ìXÃðÌ|I¿xîg6,t7ÈY�Z+Zq-

ì áZ·tÆ³~z�Š~WðìvgZŸÔ¾qwÔZq-Z9pÂxg‚r
ìX �¹ic*Š{ë{ƒ@*ì£¨~��Z,ÃðZq-Z9pW!~0*c*Y@*

ŸÆZ9pÂxÐ0ª]Z0!540î NEGE›ë»z�Š~W**Z·t
ÐÔZzgic*Š{êZgm!*'ƒC�ÔX6,gC',Z',Ì¢7HYYìX

/EgZ÷Ô]½5Òø
YE

áYäÆn„

{mîg6,ðG‰�
gnp�Ô

(Ÿ-õ
EE

(Nucleus) Zq-ÔZq-%œ/{ (Neurons) ÓxEgZ÷
ÆYäYD��Z9p]½5Òø

YE
Dendrites �g (Short Fibers) gº
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B@*ì�îsÃ+VJ- Axon, Fiber feáYD�ÔZzgZq-Ñm
Ô�Z(!*gq-ƒ@*ì‰g1» (Nerve Cell)

]½5Òø
YE

áY@*ìX¡3
Å(ƒ@*ìX]½5Òø

YE
Ã‰Zz‡]85Âî

G
3.2 Zq-¢a) ŠJ§ÔZzgMy~Z0+ZiU

îsF,ÃAZ¡[Æ‚Bð™**ƒ@*ìX
ÃZq-ÜyÎó1geÐÔ$o-ö

GIEŠboƒƒ@* BodyÆNeuron

ìÔ�Zd(ßYÐWgZ3ƒX¾TÔQkÆŸCZ…ŠÆ‚B�
)B¢a(ÆŠgxy$+s�ZzgahZðg#-B5ë G

E
EE
Y

F,' 0.1 Zzg 0.004

}2éÔSe%:ÜyW
²B-
÷F
E
EÅâegy™*~)zc*:§i6,7ƒY

ŠzâV Axons Zzg  Dendrites, Neurons ¨~Ô ìXŠzu}Ÿ]Æ£
ÃñµŠï� Cell ZL~gnp�Ô�̧g‚ãÆèoaZ™D��

Axons »»x\â]zßw™**Zzg Dendrites QkÆ]½5Òø
YE

ŠzuzVÃ−»X
»»xQ7'ƒ@*ìX

)Ãu(ÃZq-²ÆDÙZgz,z Impulse Zq- ÔNeuron Zq-
Zq-²~Zq-DÙZg]½5Òø

YE
Neuron ~ŸYtXSk»Èt�Zq-zZu

°²Æ̂[Ð Impulses 500@*10 ŸYìXÀ˜Ô¾qwÔÃ»gf
(Nerve ƒ@*ìXic*Š{Ðic*Š{MðÆZzgÁÐÁMðÆ¢oZ¡!g8

°²ÅgëgÐv™D�X  Å( 500 ¢ak) 152 ÔZ9$o-ö GH Fibers)

�X ¬ Å(°²Ð 3.2 ¢a) 1 ZzgQy~Ð$zgZzg**iu
~ÈYC�ZzgZq-¹„ Neurons ¥â]%ËvyÆ

ª]Z0îg6,92wÃàðYC�X¾qwÔTgëgÐtbCÙz̧q5+k,
ƒD�ª]Ð¼Á7ƒD�X

vg}Ÿ~ñ�ŠÓxë{ÂñV»Z¤/ìw™D�ÔA$�!540î NEGE
~ÐÃ×Šg}biï NG (Nerve Cells) ›ëÅvg}Z¡!Ÿ]

ÆƒäÆÜsP] (Events) ƒCìzZ¢š5é GGSQyÅZ-gëgÐ:Ë»x
ÅpzgCÅŠgŠZã™MhƒÔfZB½Z»�? (View) ˆ„?Zq-!*]

3DƒÔc*t�ËqÃTÃ?!øM™Dƒz{SkŠg¤/xƒ@*�vg~
ZèVÃ°eZáÔZq-ÎZw»�Z[Š¶?ÃŠg†VñŠg»gƒDX‹Æ

(Fork) Zq-§sÐŠzu~§sYäÔc*ñR,`äÔQVäZq-Ãgu
vg}!->î NEXJ-Ô]kÆZq-:æENEÃ�?I™DƒÔ6,gZñiã™ä
nÔZzg"Ñg§i¿ÆŠzu}ZDw�qÑ]~îZªÑMh¸� Æ
vg}Ñ̀Z6bÆÔ¤ÏÆÔ',@Ôc*��85Âî

G
vg~i0+ÏÆn

ç**uƒ@*ƒX
z9Y]Zz‡]~Šgxy~Zq-zZ§ƒäÆZzgQkÆvg}
nK~Zzg‡.Þƒä6,!*]™äÆi0+ÏÃÂ¯Š}Mh�X

ZkÆ´z{ÔtšÜsQyZdwÃik,cÑCì�ëZLîg6,
gŸ»gZ:Z�xŠï�XŸÌøg~Ñd~FZq-»gzZ×VZ�xŠêìÔ

‰�ŠwÅŠPÁz){XËnÅÌ@*íSyZdwÐ0]½5Òø
YE

~Ô$
}ò»!*)̄ƒ$ËìX

¾qwÔøg}W‡Å$!*ãÐÔ�(,Zg3zZÑZzg$!*yìÔCÙqZK̈ã
Ÿ~Çz,„ƒCì6�QÐƒäÅ¢zg]ƒCìX

ŒÛWyÅZq-We$~Sk!*]»ZÖgì�ZväÓxZâYÃQyÆ
ñizVeâV~aZHì:

LLZvY}ì�¼�âVZLg3~gBbìZzgSkÆCÙiZîZzg
;îÃY}ìÔZzgCÙq»QkÆŒVZq-e:)Z0+Zi{(ìXóó

(8 )Îg{Z°°Ô
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/e&+gZQZzgW¦/Z÷:
´45Òø GE�øg}Z�xÆZ§ZsƒD�

Cell e&+gZQÔ
(Ÿ-õ
EE

Q¸gzVÅZq-M®ZŠ6,ŒƒD�ZzgSyÃ
ÐÌ$h4->î
GIEGXŠ~YCìXQyÆ�á}.Zg‚|#Æ‚BÔe&+gZQŠzu} Root

ÐWäzZág7gFÃzßw™D�ZzgS7Kã3Ã¬�X Neurons

ŒÛd$Zq-ÑÄ�á}.Zge&+gZQg‚rì�WäzZá\â]Ã́ NeuronCÙ
3J-áYD�X

!*ZÖpŠvÔe&+gZQéS9p´45Òø GEÆƒD�Ô¬ƒñ
]½5Òø
YE

ÃŠZ4ƒä´3~X
Ð¥â]

(Ÿ-@î EGEZzg£¦ezgÃá Sense Receptors Z¦/Z÷À˜
YD�c*Z©â]zZ:!hÒøÔ¼zŠZzgZ0+gzãZ¡IYJ-àD�XZq-

6,Œƒ@*ìÔ@*ë (Protrusion) Z¦/ZyZq-MÃ$ƒ@*ìÔÀ˜Zq-zZuQ¸g
Z¦/Z÷ ŸCŸÐQ½@*ìZzgTÆfg=]½5Òø

YE
ÇYD�XZÐZŠ~îg6,

~X (1 um) ¬xîgÐŒÛd$Zq-ầz¢azÝ — ¢~pgŠ|ƒD�
B¢aÐÌ(,ZÑXSK̈ãŸ 1 pƒYìX‰{àWçÐÌÃWnc*

ÆƒD�Ô�£¦ Sciatic Nerve ~îsF,+Z¦/Z÷Ô�gZq-VwÆÔ
ÐCÙcÆZù`J-ŠzhD�XtzZuŸCÃ$k Base ezgÆX

ÆÔzÝ~Zq-¢ac*Zzgic*Š{ÑÆƒMh�X  Sciatic NeveÔ(Fibers)

Šzu~ZëS¤tì�Zq-zZuZ¦/ZyZLW\Ãic*Š{Ðic*Š{
ŠkDÙZgR,$45Òø GE~c*S!ò†]~!*.$heÆ‡.Þƒ@*ìXSk§bÐÔ

Ðg*gÄYìÔZzgZq-ÐiZZ+†]ÃZq-‚B Neuron CÙR,ìZq-Z

Šzu}DÙZg Neuron Ãuƒä»ñµ"ÛZë™@*ìXaèÃðÌZq-zZu
Ð]½5Òø
YE

zßw™YìÔz{/Zq-z‰ÜŠkÑÄ¥âCZbZY Neurons ÐiZZ+
tZq-ªZy±è NE°ŠìXc*&¢AZq-¹Zë™ŠZg»bCÙ{ — áYYì

™Cì�Z,qÑ]~²Zq-EÃ$Ãu¤/xƒäÅ¢zg]ÑhƒCìX
éZq-up.$zguÆÔ� ÔNerve Cell Sy‚½VÆ‚BÔCÙ

6,Œƒ@*ìÔªCÙƒ@*ìX (Chairs) Zq-ÑÆgîzy
Z+Zq-‚|#7gnpƒDÔA$CÙzZuWÃPˆ Nerves Z¤/

Šv}ÆÒpÐvƒ**7,@*åXZ(ƒ@*Â]½5Òø
YE

»Y**W**Šð7,Y@*Zzggëg
~ç**uuJ-vyƒ@*ZzgŸ~]½5Òø

YE
ÆÃÅëÏç}~7,YCX

ëZ¦/ZyÆR,$45Òø G
E

»e&+gZQÆaç LzV6,ñiz+MÅU&Ó½ø F
Y

»
‚„Æ‚Bñiz+MƒCìXZknÔSk§bÐt�Zq-',¹¥z‚–

ÆŠgxyYg~gLìX Nerve Cells Ð-Å§s˜ìÔ',¹]½5Òø
YE

Šz
ÐÝƒD�Zzg ReceptorsÆCells Z¦/Zy6,tgƒÕoŠzu}

¥â]c*Z©â]ÃŸ]ÆŠgxyvƒä»ñµ"ÛZëƒ@*ìÔT§b
Ðz{ñµ"ÛZë™D�F,c]»ZÕoÆŠgxyÔZ¡!Âx~Ô

Ðƒ@*ì�Z9pu–ÆZq-zÃ (Links) Z¦/Z÷»».Þ�gzZTV
Šzu}8~î OÐ�hD�X

øg}Z�xÆ!*bZgnoZzgF,c]cZyS:]~ÐCÙZq-
ÑiòƒCìX¡qZ:i0+ŠHV¦/Zgäcøg~&¢AZzgøgZpŠ»z�Š»Z®g
Zy¬]6,ƒ@*ì�"Íîg6,ZLZdwZ�xŠï�XSyÅðÆú

Æ£œ~ÐZq-øg}W‡Å»gv~ZzgÑözŠDÃªCÙ™**ƒ@*ìXøg}W‡
Å(,ZðÃuZ�ZzgñizVîg6,QkÆ]¦/ZgƒäÅëƒÅf)ŠZg~ƒCì:

ä¯c*ìvg}zZWgZ]Ã�Sk~?uñzZzgŠy T LLZv
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¯c*ìŠÚÆnÔZvÂazZÑìßÍV6,ÔZzgp¹ßvh7â…ƒÔ
z{Zvìg[vgZÔCÙq¯äzZÑÔËÅÈÏ7QkÆÎZñÔQ¹VÐ

(61, 62 )Îg{v"Û)Z>ð(Ô Q}YDƒXóó

ÆNeurons /Qñg¥))Z©â]zF,c](ÅŠz

»™ŠZg (Synapses) ŠgxyÃ~£xZ£w
ÆŠgxyÆz9Y]  )W¦/Z÷( Axons Æ Neurons Šz

ÆŠgxy Neurons BD�XŠz Synapses (Gaps or Spaces)

F,−‡ìƒCìZzgg¿YCìÔSyÆR,ìÆZîÅÕo6,X
Zq- SÏÒpÐZq-ÜyÎa1geÔZq-M®ZŠÆ!*]™äzZßVÃ
Sy Neuron Šzu}ÐÔQÏz‰ÜÔ!*]™ä»ñµŠêìÔSÏ§bZq-

Æ‚B̧"~™YìXCÙ Neurons ÅæŠÐFŠzu} Synapses

ZL~g‚rìÔSk»Èì�Zq- Synapses ŒÛd$�3 Neuron

ÐgZÆ‡ì™YìX Nerve Cells Ô�3Šzu}ZµZµ Neuron

85Âî
G

Z¤/ëìw™D���3ÜãWvƒ$ËìQÏz‰ÜÔ
Zq-zZuÜyYw).$zgu(ÐÔt&¢A~iSK̈ã(Ÿ-@î EGEÐ¹úgS

Ðð0*D Synapse F,c]Ô
(Ÿ-@î EGE~zZµZq- Quadrillion ìÔ��Zq-

10-Line �Xìw™z�¾ŠgÂƒ@*ìZq-¿ÆnZ#�z{Zq-
Îa1ge6,»x™@*ìX

»Zq-‚BÔŠk Nerve Cell ?ic*Š{4™Mhƒ�ùZq-zZu
ÔNeuron DÙZggZÆaZ™¢8ÔƒCìZq-ÞŠ]ÔZq-)©àðÅXZq-

WäzZá]½5Òø
YE

Ã¦™@*ìÔê©8ìZ¤/]WäzZá\â]»°M®ZŠ

Synapses J-î»ñµ"ÛZë™@*ìX Neuron ~ƒVÔZzgQ7Šzu}
(ŠzEgZ÷ÆŠgxãgZÆÆÕoÔvƒä Gaps )ŠzEgZ÷ÆŠgxã

zZá]½5Òø
YE

Å‚»çƒä6,Ô\â]Å„6,Nzw™D�XYg~ǵc*
gzÆǵWäzZá]½5Òø

YE
Ã�Z¡!ÂxÆZ”VÐWD�Ô‰

AgT�ZzgŠvz!V~Ôz{ÈƒD�XSkÒp Synapses Zz‡]
$zg]½5Òø
YE

ÃgzÈZzg¢oÃ¦/gäŠï�X SynapsesÐÔ
QÏz‰ÜÔz{Zq-£{÷Ì"ÛZë™D�ZN[™ÆZzg(,JÆ

:�Zq-zZu‚~É¹ — ‰$zg]½5Òø
YE

ÃZzgQ7WÐ(,JDƒñ
]½5Òø
YE

¦™D�ZzgQ7 Neurons ‚g}4V~ÌT§bÐ�
WÐv™ä»ê™D�?Ãtìw™ä6,âb™Yì�z{!*Z̧̈Kãf;-$

Ð%A$ Ð¼x¹gnp�X¾qwÔSkf;-$»ZÖg¡¹„{mîg
Æ¤/z:Ðƒ@*ìÔ�%Ë¨gz„Å&¢A (Molecules) ™Š{‚>V

‚>V Æ��Q7K»ñµŠ¶Æ‚BƒD�X Organs ÆÔZzg:Ãð
ÆZq-Z,¤/z\Å&¢AÔ�"Íîg6,Z,)©àîg6,Zëf)ŠZ-VÃ

Z�xŠï�Ôz{Zq-´#ÖZvÆ̃ãÅZzgŠZEÓ#ÖÅY0+ZgzV6,ƒCìX
tZvìÔ‚g}˜âV»g[Ô�SyCÙÍÐ0*u§i;ñ¿

ÆYg~g�»:Lƒ@*ìX
LL~ä½z8HZv6,�g[ì÷ZZzgvgZÔZ(Ãð7ìi}6,

0*îVŠOäzZÑ1ZvÆ;B~ìaKQkÅÔ"—÷Zg[ì¦SgZ{6,Xóó
(56 )Îg{ƒŠÔ

Zzgxîg6,gzZyŠzZy',¹gz Synapses /
ÔSk Gaps ÆŠgxã (2 Nerve Cells) Ôc*ŠzEgZ÷ Synapses
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ŠggLƒD��z{ŠAYMh�Üs²z{pgŠÎ6,DÙZg;kH(,Jñ
ŠzŸ]ÆŠgxy~Ì»°zÝg‚rìÔ¥z1Ë Gap YD�X@*ët

ÌZ9pØÃ\`ÐZq-3ÐŠzu}J-X!*z�ŠÆZg1VEgZ÷
ÆƒäZ¡!Âx~Ôz{LËßg]~Zq-Šzu}Ðéƒä7

g‚rìZq- Synapse 0*DXSknÔŸÆZ9pÂxÆiZz›ó{ÐÔCÙ
¥»z^T6,‡10***ƒ@*ìXQÌCÙP�z{Zq-Šzu}ÐZµƒD�Ô

~L7Š¬ŠHìÔYè Nerve Network Ãð"Ûz*Z“c*œŸÆ
Ð
².1¹ÿ GÃgx Spaces ÆSy Neurons

]½5Òø
YE

��',¹îg6,vƒD�
~ÔQyÆŠgxVÐ*g**Yg~gnp�X

°‚Å (220 m) ³¢a 354— ìw™D��Zq-Z9pW
J-V0*@*ìt’q- (End) Z¦/ZyÆaç L} — gëgÐ™̂Dƒñ
Ð*gYCìZLgZ36, Synapse ¹VJ-YñÏ?ùz{ (Stimulus)

Yg~g�Æn?tªz̃ìÔ²?Zq-ñR,`DƒñZq-Šgc*Æ
XZzgSÏ§bÐ?ñR, Vehicles 0*kWYDƒXZ,ñµ6,Zq-Ã$+Üƒ@*ì

Ð!*CÙWDƒZzgZq-Ï~?ÃŠgc*Ã0*g™**ƒ@*ìÔOçZ9pWYg~
g‚rìZCẐq-Šzu~^~ÔªZq-

².1¹ÿ GÃgx~X]ì�Sk
².1¹ÿ G

~ÐZ9p]½5Òø
YE

ZL^%ËæZìÆYg~ Synapses F,−»�
gnp�XZ#Zq-WÔZ¦/ZyÆWy~aç L}6,(ìÔz{ghŠêìZq-

Ã�ŠzEgZ÷ Gapc*Synapse Íc*�LL\â]»\–óó�ê8-©8ì
(Ÿ-õ
EE

ÆÖ@~ƒ@*ìÔZzgáY@*ì
².1¹Òø GÔ7,zÏEgZyÆe&+gZQÆZzg

Neuro Ãw•~Ñ@*ìXt\xg‚y‚ãÔ��g Receptor Nerve

Ã0*g™D�Zzg!*izÆ Gap ÆYäYD�Ô Transm i t te rs

Ãw•~ÑD�Zq-²ÆDÙZgz,zÐÌÁ²;~X Neuron

Ô�Z¡!3ÆŸ~aZƒD�Ô‚B~ Neuro Transmitters

~Z¦/ZyÆ§zV Synaptic Vesicles Z¦/ZyÆáYñYD�Zzg
Ãð0*õDÙZgR,Z$g.2.ç

E
GH)\xg‚y(‚ã (Vesicle) ~fí{ƒD�XCÙ$

gBbìÔZ#
².1¹Òø GÆ»x™D��gYg~gppÆc*gz1Æ]½5Òø

YE
ÆX

z{Wc*WÐ(,JäEgZ÷ÃaZ™äZq-Z9p’q-Ãc*´z{gzXQ¹
ŠZ“/õ EEÆƒD�X

Z100 qDî]eC��EgZ÷gÄZzgghMh�‰
éZq-5Ë~ Neuron X!*ZÖpŠvÔCÙ Neuro Transmitters ZlxÆ

Æƒ@*ìaZ™Dƒñ\xg‚yÃ@*�F,c]~ZEwƒÃX‰
ÔZ9p]½5Òø

YE
−ÆnZEwƒD�ÔZzg Neuro Transmitters

Šzu}',¹]½5Òø
YE

Ãgz1~ZEwƒD�ÔZzgÌŠzu}!gëg~c*Á
gëg~~Ô®ZŠ~p~ÆZzgÂZ**ðfí{~»xWD�X

CÙEgZygh@*ìÜsZq-c*ic*Š{Ðic*Š{ÔP„Z9Sy
ÆXZ#Zq-\xg‚yQ½@*ìÔz{0*g™ (Neuro Transmitters) \xg‚y

ÃZzgZW,5+k,EgZyÆï~G6,zZµ6,z”zßw (Synapse) Gap Y@*ì
à{ÆÑzq™@*ìw•~ÑäZq-6,z”ÃX

ÐUŠñYMh�X Highway Zq- Synapses Skñµ6,Ô
Æfg=t

².1¹ÿ G\xg‚yÅÃZ¡!iVÆŠgxy~¿~WCìXŠz
118.10

-8 B¢aÆ) 0.00003 ŒÛd$F,+EgZyÆŠgxyÃ,ŒÛd$ŒÛd$
Zq-ZõÆ(ƒ@*ìXz,tÃ,¹„gN*‚ìÔ@*ëz{~iZq-

ƒ@*ìTÃ�',¹]½5Òø
YE

Ã0*g™**ƒ@*ìX (Synapses) Gap

ÅlZg»°ic*Š{ƒCì£˜ (Neuro Transmitter) \xg‚y
SK̈ã �¼�Šg»gƒCìe&+gZV$6,z¤/ZxÐa}g�ÆnX¾qwÔ6�
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\) Ÿ~CÙŠzu~,~ÔtZŸ†ƒ@*ìZq-Vw¹„f;„ð»XZŸ†
Ãgz1iZZ+Zi¢zg] Nerve ™Šêì Block~Synapse g‚y»!*¹gx

ƒDÔA$z‰Ü :™D BlockÃ Nerve ‚ã Surplus W−ÐXZ¤/t
WZq-»J-WäÆnŠg»gƒ@*Ôz{îsƒY@*²zV~Ô©�œV

\xg‚yÔ ÃzZµƒCì¡Zq-²ÅZq-Ÿ~XZŸ† Å ¾qwÔW ~X
W¦/ZyÆaç L}~_.[gT�ÔZzgâ!*¹Å¹Z4,Z'.ø

J
ÐƒYCìX

Ç‰�Zq-gYgö)8ðFMÅŠzh(~Ô',¹¸,3Ð3vƒC
»ªî �\xg‚âVÆfg=��gøyÆ»x™D�XSk§bÐÔ̧zV

ÆŠgxyŸCÂ]4›é G]ÆX Gaps %ËæZìÆYg~gLìÔ!*z�Š
@*ëùtŠzWiZŠÂéYy0*D��QyÃ»x™**ƒÇpZ�xŠ¶

SkZë»xÃ?´z{Zi,Ôùtƒ@*ì�z;VÃðÈwc*@*í7ƒCì̧,
v™ä~ÔZzg',ZññZŠ»vƒ**ƒ@*ìpzgCÆ‚BZKñizV2w
Ãz{ð0*@*ìplZ|!Ð?

SyÂé~ÐCÙZq-"—ƒ@*ìZq-ZÖgZvÅ»gv~»Zzg
QkÆD»XtÂµ™**�t7ZCÂéz�Š~Wñ�Š¢š5é EGSpŠÐÔc*t�
ìw™**�ÑÅgŸ]Ô�!*Ñ»gzZÇV~̂zsgT�ƒD��g
Z·tÆZq-»xÆÔt‚g}Âu]Z#yZzgz�;]»‚o™D�Â

8¸T$ƒYD�X

/øg}W‡Å»gv~ZzgDÅ¶KEV~

ÐZq-Z¡!ÂxÅë{‚|#ƒCì
qwqwJ-ÌtìwHY@*å�F,−EgZ÷ÆŠgxy‡ìƒC

~zD~â.ÞZÅxƒåÔ 2000 ¶§Õo6,X6,zWS§uWg»&åEHLwÔ
g‚yÅ‚|#Æ_.$+r x Å̂

².1¹ÿ G\ Synapses QkÅŠgc*Ä6,�
gnp�Zq-}2xÔ�QyÆZDwÃWÅ Synapses ìXz{0*c*å�

¤‰ÜÆÒpÐÔ!*‡°{¯DgLìX�gVwÆÔZq-¤!gW»ÝsÔ
aZ™@*ìZzgZYi]ŠêìSkWÃvƒäŠzu}Z¡! Synapse

J-%Ë¤‰ÜÆvyÆÔZzg¹ic*Š{OW,±è NE (Nerve Cells) Ÿ]
Z0+Zi~X

(Crusaceans) ~Sk&¢AÅŠgc*ÄW!pwŠZg Synapses

Yâg6,Š!*]ÆŠzgZyeƒm¶X6,zW»&åEHLwÒy™@*ì�SK̈âV~
Z¡!ÂÄZkŠgic*Š{ë{ƒ@*ì�z{ï»ÃðZky7g‚rìX

QkÆÒâV~ÐZq-Ô��Z¡!ÂxÅëÏ»jZ!ŠêìÔ
SysV~Šg`ì:ZëQßw�øg}»x~æŠŠêìÔƒ@*ì�Šâr

q]»Zq-Ÿƒ@*ì�
(Ÿ-@î EGEÐ`ñYD�ÔZq-ª]Z0îg6,ë{Ô

ˆ!á�øg~Ûzã™*ÆìwÃ¯CìÔøg~ÂzÃ%Ãi™CìÔZzg
øg}w»]6,‡1gBbìX

/EgZ÷:Zq-ZzgVw�ÃtZg»YÃZq-

~g‚rì (Dead Lock)V
øg}Z�x~“ƒñƒD� (Nerve Cells) Z¡!Ÿ]

Æfg=:æENH} Cables éñR,kÆZq-.$zguÆ�Zq-Šzu}Ð
��¹„ñ ZzgOW,±è NE§i¿Z9Z7-F,−»ƒ@*ìX — ƒD�

ìX Zq-ZÏ§b»Ô)æZè·îQñg¥)»ŸÆZ¡!Âx~¿~W@*gL
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Æ_Z{"ÑgZ©â]Zzg’k] (Nerves) CÙœÔ',¹]½5Òø
YE

Z¡[
(Ÿ-@î EGEZzgZZ¡IYÆŠgxyáYñYD�X

¾TÔZ¡!Ÿ]îś45Òø GEÆxË7ƒD�ŸÆZq-
J-ƒD�XÉZq-Šzu}Ð:æENH}gT�Ô End u}ÐŠzu}

ƒD�X@*ë Synapsesc*Gaps aç L}Ðaç L}z,z;VQyÆŠgxy
ÐŠzu~J-0*g™YCì?ZzgùZq-°xæZì Nerve ù',¹¥zZq-
»nŠ!¿~W@*ì?  (Data) ÆÔQñg¥)

Sk%³6,Ôq-¹„ë{Ô
².1¹ÿ GÂx)zZ]~ŠZ4ƒ@*ìX

Z¡!Ÿ]̧zVÃzßw™D�ZzgWÐ(,JD�QygZ�VÅæŠÐ�
6,ÔEgZ÷ (Gaps) ÆYäYD�ÔZzgSyÕo (Gaps) Synapses �g

².1¹ÿ G
]½5Òø
YE

»nŠ!™D�XSk{mâù)j[+(~�Z¡!Ÿ]
ÆŠgxyƒ@*ìÔZq-M®ZŠ¹„ºmZ4,Z

'.ø
J

Æ (Nerve Cells)

X ƒD���ZL~)©àpZmgnp�Ô‰Z9ZyzäÆ
J-(ìÔ (End) ÆZq-aç L} Nerve Z#Z9pWÔ

ÆŠgxãâùÃ0*g Nerves −}ƒD�SyZ4,Z'.ø
J

6,XtZ4,Z'.ø
J

Ô Z9Z÷
J-XSk Nerve ™D�ÔáYDƒñZ9Z÷Ã�z{gnp�ÔZŒ
§i J-Xt Nerve Cell §bÐÔ',¹¥zyYg~gBbìÔ(,_ƒñZŒ

¿Zq-¹„¾z‰Ü~ªCÙƒ@*ì‚B~',¹¥zÆ%ËæZìÆX
z‰ÜÆ9z~Ôë!**îg6,**zZ4gT��øg}Z�x
�¼ƒg;ƒ@*ìÔtÂx"Íîg6,»x™@*ìÔëÃSkÆ!*g}~ ÆZ0+g
ÎWÅÃð¢zg]Ñh7ƒCìÔSkÃ¢zg]ƒCìZq-(,~®ZŠZbZY
Ã!*CÙpëW°Æ‚B»x™äÅX~tÓx¬]ƒD�Zq-gN*‚

X~(Deed Lock) zFZq-VßV»�gnp�ÃtSg»YÃZq-7g}V

/°xæZèF,cCYw).$zgu(Ÿ~
EgZ÷ÔŸ~Zq-"Vw§i¿Æfg=̧g‚ã»»xZ�x

Šï�ZEw™DƒñZ9pZzg
².1¹ÿ G§i;ñ¿Ô�)©àëÏ

ZL~gnp�XZk§bÐZq-"Íg*!*b‡ìƒ@*ìÔ
ÆX²?  Organs ‚B~Z0+gzy

(Ÿ-@î EGEÔZzgŠgxy
(Ÿ-@î EGEZzgŠzu}

‰SkÂ[ÃZL — w»]Z�xŠïƒ�)©àîg6,©àªCÙƒD�
Zq-— ;B~ñ}gxÔSkÆ,]Ã½c*vg~ÃzVÃZÖp6,%Ãi™**

~zZµƒ@*ìXOç Nerve Cells i',Š„ģ‚ã»Ÿvg}ŸÆ
Aic*Š{(ZðÆ‚BEgw.$zgu»Y,̂{fe�Ô��aZ™@*ìSk
)©à¸g‚ãÃÔQÚ„4Z0+Zi~QyÆ7Z:ðÃŒYYìXT

°xæZèF,c]‡ì™D�Ô85Âî G (Nerve Cells) §bÐZ¡!Ÿ]
GÆÔŸÆZdw',ŒÛZggpp~i',Š„ZÌÆ Touch %Zq-Šzu}Ã

Image qïƒD�XZ#?SkÂ[ÃŠÙƒÔ�gVwÆÔZ¤/]½5Òø
YE

�
~Zzgz{ Retina ~g{YD�vg} Nerve Cells Ð0ƒD�¬

L7V0*Dvg}Ã~%œ/~Ô(Ÿ-@î EGEÆ×~ÔA$?L7ŠÙ
Ô%Ë (Images) ÃX¾TÔëŠÙ�ìÑ] Images Ûzã™*Æ

ÆQyÆŠgxyÔ�gZvÅ$!*ãÆZq-³ Gaps æZìÆÚ%Ë
ÆX

��aZ™D�pŠÅZKÂZ**ð (Cells) /Ÿ]
6�?¬„ŠN`ƒÔvgZŸZ9$o-ö GHÅæŠÐ»x™@*ìX

¾qwÔŠzu}¡¦',¹ÂéÆ',ÜsëtŠÚÆ¬Š~�Ô�øgZŸ
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!*CÙÐÃðZ9$o-ö GH7©8ìX
g™D�ÔSkÆ»x™äÆnÔSkÃ ¨ ËÌZ9pá6,

Zq-',¹¥zÅ¢zg]ƒCìÆªÃðÛzãÈÐƒÔc*ÃðZzgÐ‰ÒR,m,
ÐƒXzg:Ô',¹ÂZ**ðÅ)ñ�ŠÏ~Ô85Âî

G
¹„F,¹c*CáÌ"Ñ

ƒYCìXpSkÆ',ÜsvgZŸÔz„',¹ÂZ**ðTÅÆ¢zg]ƒC
Zzg — ìÔaZ™@*ìX71VŸ]vg}Ÿ~aZ™D�tÂZ**ð

SkZ9$o-ö GHÃ@*�i0+ÏYg~gìX — ZEw™D�
éZq-gK�#Ö~µÒR,~Æƒ@*ì�ŸÃ (Cell) CÙ3

�gZq-Z»ðÆ»x™ä»ñµ"ÛZë™@*ìX3ÆZ§Zs~Zq-âùƒ@*
ì�ZL~zZ"ÛlZg~7N*®g‚rìÔZzg3»Z0+gzy½Zƒ@*ìZ,âù
ÐT~Îe*!*Z"ÛZoƒ@*ìX�gŠ/ÆZ#?7N*ôZzgÎe*ÃW:~
5DƒÔÂtŠz

².1¹Òø G¬ï™D�ZzgZq-Z9$o-ö GH�gZq-:aZzZgÆQ½
WCìXtxËƒ@*ìZq-ñR,ÒR,~Æ�aZ™CìZ9$o-ö GHZ#Ëgu
F,Z̃zggÓk~WD�XZzgZ(„¼ƒ@*ìÔ²

ZzgWÑ]»x Clock, Flashlight, Cassette Players, Radiosþ
™D�QkÂZ**ðÐ�z{ÒR,m,ÐqÝ™D�ÔÃðÌñR,7̂$Ë
%ÂZ**ðÆ�QkÅÒR,~~fí{ƒCìÔZzgŠzâVywZzgñR,ÒR,m,

².1¹ÿ G

ÂZ**ð»ZEw™D�aZ™äZ¤!VÆ',¹¥zi
Bioelectricity ',t)Z9$o-ö GH(��ŸÐZEw~WCìz{

ÆB@*ìX Ions BCìÔµZzgtîg6,eĝ.fgZ]»ŸCnŠ!�g
�gVwÆÔZ#7N*ôŸCGÆ!*CÙ{g`ƒ@*ìZzgÎe*Ð$+!Y@*ìÔ
Zq-Ñ',t¥zaZƒCìÔ7N*ô3~5Y@*ìZzgÎe*!*CÙW@*ìX

ÆZq-ÒyÆ_.�gâCÙÆ¡ZzǵtÆ Lendon H. Smith M.D.

ÒpÐZk»IìÔSk§bÐŸ]»x™D�/wÒR,m,Æ‚BQy
ÅZKZ9zx±545ë

YEGH¥zÆX

/ï~GÆ{meiZí',Zñ',¹aZzZgÆn
t',¹¥zƒCì�aZ™Cìgz0Vvg}y~�L�Sk

Zq-¥z�Z9Z÷Åw•6,ŒƒCìXvg}Ÿ]~ — Šggz×
',¹îg6,eĝ.�ZCÙc* —Ð Ions Z9$o-ö GHÔŠzu~§sÔáYðYCì

Åw•ÆŠzgZyÔŸ]aZ™D�Z9$o-ö GHÂZ**ð!*ÁZ>Ð Ions ‚ãX
~0*ãaZ™@*ì Dam �ZEwƒäÆn»gƒCìXZÏ§bÐÔZq-

Z9$o-ö GHZ#�z{*ZgZY@*ìZq-;[+gzZ9uZøÐX
Ÿ]~ÔZ9$o-ö GHSk§bÐaZƒCì:ÓxŸ]~Ôz;V

ƒ@*ìZq-zzÉ4-÷
HGE"ÛtZ9peg`~‚BŸCGÆXtzzÉ4-÷

HGE"Ût:LáC
G ì¯z^Æ���gjZ!ÆB@*ìZ9p!*ZÁZ>ÆXt',¹!*ÁZ>ï~

ƒ@*ìX 50 Millivolts ~YãYCì�g‚Á!*ÁZ>ÆÔT»Åð Lw½ã
ÓxŸ]ZL~ƒäzZá»gzZÇVÃYg~gppÆnSk

ÆŸ]�c*C Muscle Zzg Nerve ÂZ**ð!*ÁZ>»ZEw™D�X@*ë
»ñVÆnÌ¸ÂZ**ð»ZEw™D�X]ìSk',¹¥z»ZÁn

~zZµƒ@*ìÔZzg¸',¹¥z]½5Òø
YE

ÃZ¡!Ÿ] Muscle Cells )]¾æ NHZî(
Æfg=vƒä»ñµ"ÛZë™CìX

ƒC��Üs‰ (Channels) 3ÅG~Ôz;V6,*gÇ�
ÆCellÔIons ÅæŠÐÔ Channels ™C�XSy « Ã*gä»ñµ Ions

Z0+gc*!*CÙÇYD�X
µc*tîg6,eĝ.fgZ]Æw»]Æ‚BÔZq-',¹°xÂZiy
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Z0+gzyZzgÛzy3ÆŠgxyaZƒ@*ìX
»Zq-·î Ions Z0+gzyZzgÛzyŸCâ$šð JyÆŠgxyt"ÛtÐ

Qkz‰ÜJ-aZƒ**Yg„gLìZ#J-�Šz!*g{ÂZiy‡ì7ƒY@*ìX
ÃÛzãâjwÐZµ (Protoplasm) ŸCG��3ÆZ0+gzZµ+Cå EEEât
Ã*gä»ñµ"ÛZë™C Ions gBbìÔZq-4Óf5+k,‚|#gBbì�‰

ìÔ²ŠzuzVÃ¥zÆgBbìX
ZknÔZ#3Z9$o-ö GHÅ¢zg]Ck™@*ìÔA$z{Sy
~ÐZq-ÅwŠêì@*�Z9pu–7gZƒnXï~G~ Channels

Ã*gä»ñµŠï Ions é!*e~ÇgeÆ»x™D�Ô‰ Channels

ƒñZzgŠzuzVÃgzÈƒD�Ô��Z,Zdw�XÃ!*Ñf;-$Šg»g
ƒCìÔz;V6,ÃðZZ4[*gÇ{7ƒCŒV?ÔpSkÆ',ÜsÔtZq-
!*¸ZN[»}2xƒ@*ìXtÓxZq-|Å¶K0+„™D��Zg»Y
IzV»tZïg�f;„ð!*pƒCìÔ¡**ªÅZq-S•ìX

z;V6,Ôµîg6,',¹ÒpÐeĝ.�ZCÙÆfg=ÔZq-6,¡½ï EHÂZiy
tÂZiy Nerve Cell ~Ôc* Neuron, Ions Šzu}ZÖp~ — ‡ìƒ@*ì

~Z(g™D�Ô7N*ô Neurons Ô�Zëf)ŠZg-VÃ Ions aZ™D�X
ZzgÎe*ƒD�ÔCÙZq-‚BÔZq-µeg`ÆÔyŠzµegTÆÔZzg

Ôteg`ÆƒD�Xqªjy~EgZytîg6,eĝ. 1 Ions ³gZà
ƒ@*ìÔ

~Nerve Cell Æ� Ions ‚B~tîg6,eĝ.6,z9ZzgZ
ÆZ0+gic*Š{ƒD�£¨~ Neuron, Ions ñ�ŠƒD�Xz;V6,7N*ô
ÆX Ions ÛzySkÆÔZzgP„³gZàZzgÎe*

»ÂZiySk§bÐF,KMŠ�‰��6�z{ Ions 3ÆZ0+g

Z9p¥zZzg]½5Òø
YE

ÅÃÆ{mÑÃZ�xŠï�X\x��W@*ì�g
6,¦ƒ@*ìÔ3Æ Receptor Zq-',¹WÆÔZzgzßwà{3ÆG~

Z0+g§i;ñ¿»Zq-ŸÑzq™@*ì��Zq-·g~gÇeZòâiÅc*ŠÃ
)©àîg6,@*i{™@*ìXtƒ§i;ñ¿Zq-"ÍF,KM~Pˆ
Šv}z̧q5+k,ƒD�ÔZzg!*Ÿ‚îg6,ï~G~ºmj&Òø EÅá

3~nYD�Ô‚B~QkÆZ’Zð Ions YD�XSk§bÎe*
teg`ÆÔ��ñµŠêìSkÃZ(g™äZq-ER,weg`Ô3ÆÛzy

»vƒ**A$aZ™@*ìZq-*Z¼pWX Ions ZzgZ0+gzyÆŠgxy
— ZzgSk§bZ�xŠêìZC"Ûn — Z¡!3�\xc*Z©xÃWÐ(,J@*ì

A$zZ:ƒ@*ìqªjy~Xt\x»*g**zZµƒ@*ì‚BUZzgÈ
ƒäÎe*Zzg7N*ôj&Òø EÆZq-²ÆDÙZgz,zÐÌÁz‰Ü~t
§i;ñ¿Ô��AeƒnW‚y™Š�‰�ÔŒV6,SyÅzŸs#
ÆnÔzZ¢š5é GGS)©àîg6,ë{%Zignp�Z¤/Z9$o-ö GHÅaZzZgZq-zZu
3~Z¤/gh~YCvg}nZ�xŠ¶SÐÅg~îg6,Ô?ÃôZã™**ƒÇ

8+MÆ‚BÔÓx¼Zq- ÆÂZiyÅ Ion j&Òø EÆUZzgÈƒä6,Zzg
—t**eƒÇvg}n ²ÆDÙZgz,zÐÌÁ²;~Xp"

Zg1V ‡ì™**Z(Zq-ÂZiyÔZzg:�Nzw™**ZzggZ{ŠbZ,Zq-!gëg»g™ŠÂxÃ
~XZzgÂZzgtÂxYg~gLì85Âî

G
Z#?’~ƒD�! Nerve Cells

Ÿ~Z9$o-ö GH»Åð LwHƒ**ƒ@*ì?3ÆZ0+gzyZzgÛzyegT
ƒ@*ìÔ6,zWZ-yZ*jjÔzZd 50 Millivolts »Šgxy"Ût½ã

-Eg;ÔÆˆ!*]ÆÒpÐÔZ¤/ÓxÂZ**ð�ŸÆ71VŸ]ÐaZ
ÆgzÝÆZq-¢Ãgz×™ä 40-Walt ƒCìÔ!*ë¦ÅYCÔÂz{Zq-

Æn»°ƒCX
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‰Ÿ]ŠzuzVÆ£¨~ic*Š{Z9$o-ö GHaZ™D�ÔZq-Z+
lZg�$+rìQk»xÆÒpÐ��3Z�xŠêìZzg¾ÑÆn',¹

ÃZ9$o-ö GH (Nerve Cells) ¥z»ZEwƒ@*ìXVwÆîg6,ÔZ¡!Ÿ]
ÅMlZgzVÃaZ™**ƒ@*ìÔYèz{îsÃ+VJ-QyÆ\â]Ãv
™D�XZq-9sV~)©à§bÐÔŸ]Qy»ñVÅZÌÐ
„CÙzZ4ƒD��¾ŠgÂZ**ðQ7Šg»gƒCìXz{4Z0+Zi~Zk»
ˆ[ÎD�ZzgSkf)ŠZg~Ã%ËæZìÆZq-‚g~i0+ÏÆ²;~

tZq-ŠzuZo]ƒ@*ì��Z9$o-ö GHÅaZzZg — ÚZ�xŠïgT�
Zq-!*Z̧0+Zi~z̧q5+k,ƒCìX

tQyÑZ_~ÐZq-ì�«™D�ëÃ‚Bi0+ÏÐX}Z¤/
vg}›wÆŸ]aZ™D�ÁZ9$o-ö GH£˜z{zZªîg6,™D�ÔA$
z{Ÿ]**‡.ÞƒVÐáÆ½ì»§i¿ñizVîg6,Xpy**‡.Þ
ƒY@*ìáÆ½Wxˆ́c*]ÃÓxvg}Ÿ]J-ÔZzgA$Zq-$
ç{aZƒ@*ìXp6�?äŠ¬ì‚B~"ÍðÆøg}

Z�x~ÔCÙ,QyÆ»x~ÌƒCìZq-ÞŠ]"Vwf;-$ÅX
Ÿ]Å‚|#~ÃðÌZ+q7ƒCì�Wc*âîgZƒc*¡Òï GLOG
~XCÙqÇZ,„ƒCì6�QÐƒ**e’XSK̈ãŸ~Z¤/85Âî FG

7[Ÿ]~ÐCÙZq-)©àîg6,{mZÓmƒD�@*�Z 100

ZdwÃZq-p~Æ‚BZ�xŠï�Ô�gZq-Z»ðÆz{"Í̂Zzg
"ÛZøgnp�X‚B‚BÔz{OW,ÁF,c]ZzggzZ*!*bŠzu}Ÿ]Æ
‚BZK̈ãŸ~gnp�ÔZq-Šzu}Æ‚B̧g‚ã™Dƒñ',¹
\â]Æfg=Ôzßw™DƒñZzgv™Dƒñ¢zg~Qñg¥)ÔZzg7gZ
™DƒñpzgCÐÔ�¼�™äÅ¢zg]ƒCìX

Z¤/Zq-3ÔŸ~}ÔZKZ9p!*ZÁZ>ÅŠêìÔQk»Zëģ
Z¡!ÂxÆ‚BI^Y@*ìXZ+ßg]~Ÿ]Ã~%œ/~(Ÿ-@î EGE~

Voltage Gates ZLZ9ppZmÅŠï�c*t�z;Vï~G~Ãð
ƒ** ÐÔzßà Retina 7g{0*D�ÔA$]½5Òø

YE
ÆnÔ��F,−ƒD�

Ã~%œ/Ð**eƒY@*ìÔZzg"ÛŠ'×h+ŠÚÆ‡.Þ7gLìXSK̈ãŸ~
CÙ,~Ôz;VƒCì»°f;-$Ôt³Üsqwqw~„Šgc*ÄƒZìX

F (Architects) Z#Zq-¤8-Åö)ƒCìÔâCÙ+yZ]
¬]ÌZLf‚~gnp�ZzgZ¤/z{Qy~Ð85Âî

G
Zq-ÌÃZ0+Zi™D

�Ôµ/n{ƒY@*ìX
¾Šg$zgƒDƒñ (Supports) |~Ôz»¯»Ô7gF

£¨~Q7ƒ**e’ƒ@*ìÔc*y~ÁòÆZEwÆ³~ÔƒY
Æ‚BX Floors ìZq-‚|#ÆŠPZxÐ¤/7,äŠg†V—

ÅÃZyÔQyÅ¢ïÔZzg Materials SknÔZEwƒäzZá
6,Z7½ïEHÆCÙ%³6,SyqzV»{mìwÔtÓx(,~ZÌÆqïƒD�Ô
Z%zZ§tì�¤8-T~�?Z[gTƒôpZzg¦ñîg6,³ƒCì

»¥â]»ÔÇˆ!*]»Ôµ/È~»ÔZzgŠg†VßÍVÅŠzgZ0+7» Labor

�9ÎaZzg;ÅWzZiÆ‚Bøg}W‡Æ«™Š{ƒD�XÃðÌSk
¤8-ÅŠNgN7™YìT~?0*DƒZLW\ÃZñƒñz�Š~
D+g"îg6,Ô�gZ·tÆ³~Zg»ðÃtÆ_.X3~̂Zq-85Âî

G

¹„	{®yÌg‚rì¹‚g}‚ãSk~ZEwƒäÇîgÐ
‚B9lZgzVÆZzgÇîgÐ9£â]~Ô)©àîg6,4+ˆ!*]
Æfg=X3Zq-**xC‚|#g‚rì�¹‚g}ë{%·]6,Œƒ@*
ì�¶ƒD�**>zXÔ»g0Zzg0*ãÐÔZzgZq-�%Y@*ìZzg{g`
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ƒY@*ìZ#J-�z{‡ì7™©8ZëgzZ*Šzu}ÂñVÆ‚BŸ~X
�¼�ëäZ[J-ÒVHì¡Zq-‚Š{‚E+™{ìF,'ÂñV»EgZ÷
~Ô��ZL»x™ä»ŸYg~gnp�Zq-¿Å‚g~i0+ÏÆŠzgZyX

tƒ@*ìÂ85Âî
G

Zq-¿Æn�g‚rìD+',Zzgf;-$KSk
ëÏÃÔ@*ëŸ]Zzg;gñ÷Zy§i;ñ¿ÃáÆº�Zg1VßÍV
~i',Š„)“Zzg6,6Æ‚BXpù)©àîg6,ë{Âé

Zg1VZ¡!Ÿ]ÆCÙ3~�?gnpƒÔ|~Wñ�z�Š~?ù
ª]Z0ëW°WðìQy~?ùZ(6,¡½ï EHF,'Âx%ËÑÏZF~u
aZƒZå?ùtÂx«ƒYì)©àîg6,ˆkÂZi**]ZzgHg{Zz‡]
6,ÔYg~gnpƒñ»x%ËtÆ?

tZq-¡~!*]ƒCì�ZkŠgÎZÑ]ÑzqƒDƒñÂLù
Æ‚BÔWD�Šâr~X

ŒV�¼�‰‚bŠZâV»Zq-Ð‚_.!*]½Zgsyƒ@*ì�
Z¤/85Âî FG — "»gîg6,ÃÒ™D�ÃtZg»YÅæZf~Ô��‡ìgLì

�t"ÍÂézZ¢š5é GGS — ‚o™DƒñÓxSkÅF,Šh+~ÞŠ]Æ
Wñz̧�Š~Z0+ñZ·‡]Æ³~XSg»YIÃÒ™D�Ø`ä
Åi0+ÏÅZ’ZYÃZq-{}ƒñZY:Ðt�Lª3ó�Wc*åz�Š~Z·tc*
Z·‡]Ð)Zq-©**)TÃ85Âî GÂ**eÌƒY@*ì**»xSkÅ9F,)ã

™äÐ(ÔpZg»YI7gnp�ÃðÌ�Z[Zz6,Š�‰ÎZÑ]»X
Sk~Ãð—7z;Vƒ@*ìZq-zZuzŸs#Z,6,¡½ï EHÂéÆz�ŠÆ
n:tZvìÔ‚g}˜âV»â´ÔTä�ðHìŸ]Ã%Ëq
ÆXøgZW‡Ôëƒ»{ÛÔ!*‡°ÏÑDgLì»ggzZÇV~Ô3~Zzg
F,'Âé~�Qy~ƒD�Ô¦ñ!*gq-Ð!*gq-,~X

We$7ì:
LLz{Zvì¯äzZÑÔïw9Z™äzZÑßg'rzZÑÔSÏÆ�

**x{áÔ0*Å1wg;ìQkÅ�¼ìW�âV~i}~ìÔZzgz„ìX
(24 )Îg{)Ô i',Š„£VzZÑXóó

~§i;ñ¿ Nerve Cells /

»Zq-eZ�i6Ÿ
ùSk@*W,ÅZ:q�vg}�Dvg}cÃ1Š}gì

ƒD�ÔBì
(Ÿ-@î EGEÃ?ù?Ck™Dƒ1vg}czV~QÏu]

Æ‚Bvg}
(Ÿ-@î EGE~Ô!*z�ŠÆQyÆŠgxyFÅ»Ã,ƒäÆ?¬x

qÑ]ÆtWÅu]Áƒãec´Ã,ÆÚƒ~X¾TÔz;V
ƒ@*ìZq-{mÂxvg}Ÿ~�cZzg

(Ÿ-@î EGEÆŠgxãÃ,Ã‹ÃZ0+Zi
™ŠêìX]½5Òø

YE
�gzZ:ƒD�ŠgŠX̂kŸ]ÐÔáYñYD�

ÐXSk§b  Nerve Cells Åw»]»z̧q5+k,ƒD� Ions _Z{]ì
ÐW%ËÂZ**ðÆvyÆ™̂@*ìÔZzgCÙZq-ÃqÝ™Cì5
ÂZ**ðCÙ6z~ï~GÆX

vƒ@*ì_Z{Z}yÆSk!*]Å Nerve Signal T§bÐ
eZ�i 28 ÐÅY$Ëì��z̧q5+k,ƒCìZ# Chain Reaction

$h4->î
GIEGX
Zq-Ñí~ƒD�Zq-ÆẐq-XZ¤/?¬eZ�Ãe©ƒÔÂÓxŠzu}

¤/ä”�PˆŠv}XZ# — Z¤/gzZ:ƒD�ºmÃ+V6, —

»³',Wæƒ@*ì:ezZg±ðL�e.™ Chain Reaction ª¤/@*ìÔZq-
Š3ð Chain Reaction ÃðÌ7ÇXZq-Z(„ ,@*ë z ¤/DYD�
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~ªeZ�7¤/@*ìZ#J-�»° Neurons: Š}Yì]½5Òø
YE

ÅÃ~
WÐ7 Nerve Signal ¸]ÐSÐeˆ:YñXSÏZq-§bÐÔZq-

ZÖg�gZq-W¸iÆX — (,kìZ#J-�QÐw•~:ÑM»°¸]Ð
W¸i»1x@{HY@*ìjZkÐ0]½5Òø

YE
ÅÃ~X�gVw

ÆÔë¹„$zgWzZizVÃ_è NE7Mh�Yè�]½5Òø
YE

z{aZ™D�Ô»°îg
ÐX (Auditory Nerves) 6,¤!g7�w•~Ñä]½5Òø

YE
Ã�Z¡[

eZ�iÅuZKÂZ**ð»¼Ìz7ÅCì‰‰ZÐZŠ~îg6,
eZ�i¤/DYD�XÂZ**ð�Sk§bYg~gBbìvƒ**Ô%ÁƒñÆ
Z#J-�Wy~Zq-°æ

YL7Y@*ìXz{Skn�CÙZq-·g~ñ�Še�QÏ
Æ‚B¤/@*ìX)˜VÂZ**ð!*wÐ%ZŠ (Kinetic Energy) ÂZ**ð!*w

Z+ÂZ**ð�Zq-ŸZKgëgÅzzÐg‚rìX
ÅD�¼ÌZKÂZ**ðÐ‰QyÆW Nerve Signals :Â

vƒD�X
CÙZq-eZ�¤/@*ìÜsZq-„‚~XSÏÒpÐÔZ¡’k]

w•™C�Üse&+gZV$ÐW}yÃX
6�?ŠÙƒÔŸÅCÙZq-,ƒCìÔ¹„f;-$½~ð

ÅZq-VwXSyÓx»z�Šøg~gÚ~™@*ì¹„(ZðÆ‚B@*W,»ZÖg
™äZvÅª]Z0&]6,Ô›6,øg}W‡ÅÔZzgQkÆ¹]*Zg
g�ÆÔëƒÆ‡ŠgÇ{ÛÆXWe$7ì:D

LLz{�c*Š™D�ZvÃ9}ZzgÆZzg™z^geZzg„™D�
W�yZzgi}ÅaZö~Ôë�Z}g[øg}Âät…7¯c*ìXÂ
0*uìƒlVÐÎëÃXŠzicÆ±Z[ÐXóó

(191 )Îg{Ww/ZyÔ

6,]:Zq-{m)ñÝ—Å6,]X Myelin

Ô�\â]
(Ÿ-@î EGEÐgv]VZzg (Nerve Fibers) Z¡!g8

Ãv™D�ZzgzZ:ÑD�(Ÿ-@î EGEÃÔerƒD (Organs) Šzu}Z¡IY
ÆYãYCìXt6,]: Myelin ÐÔ�g (Tissue) �Zq-{m–!*Ä

ÜsZ¡!g3VÃôpgBbìÔÉZ¡!g3VÅæŠÌ™CìZ9p
]½5Òø
YE

ÃWÐ(,Jä~X
ÆCoatings é)ñÝö8Æ»x™Cìc*g',Æ Myelin

Z9ṕ45Òø GEÆZ§Zs~ÔQ7)ñÝgppÆ@*�ÃðÌ�Q7é
(Leak) ™D�Zq-�áuÐ:*g,Zzǵz{SkÆZzgÃðÌ',¹¥zg•

ƒä:0*ñÔ��¤‰ÜÆZq-vy»!*)̄:ƒnX
ÆnZ(™**:ƒ@*ÂÔZ9p]½5Òø

YE
Z§ZsÅ!*:V Myelin Z¤/

~g•”ZzgSk§bW$zg7,Y@*ÔZzgŸÃvyî» (Tissues)

Zkyƒ@*X´z{Zi,Ôt)ñÝ—Ð{mîgÐñÆ)WæzgÄ(~
ZŸ†ƒ@*ìÔZzg]½5Òø

YE
Ænñµ"ÛZëƒ@*ìw•™ä»¹!gëg~ÐX

¢ak 2@*1 ÆÃ$kZ‰w™D�]½5Òø
YE

¡ Myelin gL%
»Ýsgnp� Myelin ¢3ï

E
GH(°²ÅgëgÐÔ²g8� 6.5@* 3.3)

¢3ï
E
GH(°²ÅgëgÐ™Mh�X 328 ¢ak) 100

]½5Òø
YE

Æ−»¿
øg}8gö LOZ¡IY (Nerve Fibers) ÐerZ¡!g8 Myelin

Ð]½5Òø
YE

Ã(Ÿ-@î EGEÃv™D�Zzg(Ÿ-@î EGEZzg£¦ezgÐt]½5Òø
YE

gŸ»g
�øg}Nzw ] ÃvƒD�Xw» (Muscles) gv‰ (Voluntary)

~ƒD�SkŠg!gëgƒD�ÔZÒZkŠgpŠlŠƒD�Ô�Z(¥x
ZÁn™D�‰„ìwøg}Šâr~aZƒ@*ìX Muscles ƒ@*ìZ¤/

zz�øg}w»]@*,ƒD�øg}ìÑ]ÆÔSkŠg!~ÐÔ%
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³¢ak 354 Ã»ÔZ�x0*@*ìŒÛd$  Nerve øg}!*Ã̧ÒÆÔ�¼�
Sciatic ¢3ï

E
GH(D 3.3 °‚ÅgëgzVÆ‚BXZq-¢a)  é( 220)

é(°‚ 240 ³¢ak) 467 ~ƒCìÔgëg (Legs) ~�0*îV Nerve

Xì ƒC
‰ßgÂV~Ô]½5Òø

YE
Æz‰Üî»Hg{2wJ-)©à¿ƒ@*

WzZizVÆŠgxy×™**Z#�ë!*]™D�Ô P Zzg B ìXøg}n
² 1———

30,000
øg}ƒ.$Ã¢zg]ƒCìÅ%Zq-¿Ð²;~‰

w•™DƒDXSk (Vocal cards) ~ISkÆ�øg}ßCZz@*g
7™D�Yè Confuse Æ‚BÃð B ws P nÔøg}‚¥ws

øg}ƒ.$ÆUÆZzg‚B~ßCZz@*gÆZg¬lÆÔ³~Z½CìX
Šzu}ZÖp~Ôëøg~&¢AÆ]¦/Zg��ë×™D�

30 ÆŠgxy¡z‰ÜÆZq-aop~�Zq-²Æ Bat Zzg Pat ZÖp
DÙZgz,zÆ',Z',ƒ@*ìX

t×øg}F,c]~¹„ZÌÅqïƒCìXpaè(Ÿ-@î EGE
Skz‰ÜÆaopÃpŠÆnF,KMŠêìÔz;VÃð¢zg]7ƒCì

ÅWzZiï%6,WaZƒ@* Bc*P vg}nÎWSkÆ!*g}~XZ#
ìÔtÓxzZu]Syö~aZƒD�ÔZq-ÆˆŠzu}ÆX

Multiple ÆÝsÅZÌic*Š{4îg6,KÆnÔ Myelin

ÆZ§Zs»™õÝs Nerves 6,̈g™D�XSk%nÔ Sclerosis (Ms)

�\â]áY@*ì
(Ÿ-@î EGE~Zzg£¦ezg~Ô(/(yZ[ƒY@*ìÔZzgz;V

BCìXtJ!*©F»V6,aZ Sclerosis J!*ÄªCÙƒCì�
ÆNerves gzÈƒñ]½5Òø

YE
ÅÃÃ — ƒD�‚g}Z¡!ÂxÓxZzg

gZ{ûZg — ‚BZzgæZì™D�¸g‚ã~(Ÿ-@î EGEZzgŠvZ¡IYÆŠgxy

™DƒñzWZlxÅyZçVÆnX
TÒpÐ�ÎgZñyZ[™Mh�Z9p´45Òø GEÆZ§ZsÅ

Ýs~Ô�� Myelin ÌªCÙƒMh�yZ[ Gaps qb))ñÆ(ÃÔ
\â]ÅÃ~æZì»!*)̄ƒD�ÔZ#?Zq-·g~ƒäzZá
eZ�i~ÐZq-ÃUDƒÔÂö·gÆ¤/ä»{ƒY@*ìZ#�

» Myelin J-V0*@*ìXSÏ§bÐÔZq-yZ[ Gap ŸzZg¤/ä»¿Sk
Zq-Uñ‰ — ÅÃ~ Nerve Signals Ýs:LáCìæZì»

Nerve eZ�iÆZW,»».Þ¤{Egwc*£¦ezgvyÐHYYìX
v7ƒMh�Z#J-�vyÅ%#Ö7ƒYCìX Signals

Fg~Æ´â]~~Ô6ZzgÎÇVÆ8-Ÿ/õ FNEEÆZˆ‚]Ô_è NE MS

6Ô8ø L~¶c*‹»ƒY**ÔÂZiã)b!*]™ä~É½3ï NEGÔ1&?ØÔZš/
~$zg~Ôwg]~{òÔwZg]Å Legs Zzgñgv]V~!*izV~Zzg

uÐic*Š{ˆ8LÔÁ•Š~qCÆ)bÔ)]ê™äZzgêhe
~ÔƒD�X

(Nerves) t́â]Qy8{ð OVÆÒpÐ$+wMh�X~Z¡[
yZ[ƒ‰ƒD�Xaè(Ÿ-@î EGEÎWZzgw»]6,Nzw™@*ìÔvySy´‘

qCÔ™ÔZqÐi~S:]Ôé — Y]~FZq-Zdw6,ZW,Z0+ZiƒD�
™ä»ZˆkÔ�®)Ôwg]Zzggv]VÅ¤‰Ü‰Zdw6,ZW,Z0+Zi
ƒD�X

~zZµƒ@*ìÔ
(Ÿ-@î EGEÆ×~ÔtzzáC Cerebellum Z#vy

ìÂZiyÆvy»½ÆZzgŠzhäÆŠzgZyÔZgnoÆOW,ƒäÐX
~$zg~zZµƒ�0ƒD� (Nerves) ƒYìSkÆ³~Z¡[

~vyaZ Brain Stem wg]ÐÔÍc*ðÐÔè3ÐZzg�®)ÐX
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™YìZdàyZÒV0WçÆw»]ÔwÔŠwÅŠPÁÔÄZzgZyZY
ÂxÆXZ#£¦ezgÃvy(ìÔÂ(Ÿ-@î EGEZzgŸÆŠgxyF,c]

ZzgŠvZ¡IYÐ0 Hands, Legs »vyzZµƒ@*ìX´z{SkÆÔ
ÃîÐgzuŠñ (Destinations) ZLoiw°Š Signals

(Ÿ-@î EGEÆ
YD�X

Fg~Æ(,"ÅßgÂV~Ô%nbz~c*®ÐöOÃÒaZ™Yì MS

ÝsÆZÌÅX Myelin tZq-ZëVwƒCì —

Æð~f;-$ Nodes of Ranvier/
¢3ï
E
GH(°² 380 ¢ak) 100 SK̈âV~ÔZ¡!]½5Òø

YE
¬xîgÐ

ÅZq-gëgÐw•™Mh�XùZ+Zq-gëgqÝÅYCì?gZizZµ
Ýs!*‡°{‡ìHŠHƒ@*ìÔQyÕo6, Myelin ƒ@*ìT§&~�

BD�Xz;V6,½ãZq- Nodes of Ranvier æZì5+k,ƒä6,�
B¢a(ZL~  

1
——
1000 ầZy= 1 )ÇÖ(Zq-P„ầZ÷)˜V Node

ÝsÆCÙB¢a6,zZµƒ@*ìÎe*Zzg7N*ô Myelin zÝg‚rìÔ�Sk
Å*gÇ{~!*‡°ÏÑD�Zzg¦GYD�Sy Ions j&Òø Eï~G6,

Å@*Ẑg~~(,_�!*Z°Z„ ions Îe* Nerve Signals6,Nodes

ÆnX Nodes îg6,Zy
]ìSk»Ô�Zq-WÅÃvg~%œ/~Z¡!ÂxÐc*£¦

z,zÆZã 100 ezgÐvg}cÆZèVJ-zZµƒCìZq-²Æ
Zq-¾²;~X

äZKeZËf$Åe¤/~!hé Oak Gerald L. Schroeder

kŴs)ßYÐ‚ÓC§»]ZzgÃZ#-êEH‚Û¾Æì~qÝÅ¶ SX

ÔEizq-ÔZzg‚4Z%k~˜ Time Zzg‚bp}‰̀&Òø
E

‰�
g;ìXz{Qy‚bŠZâV~ÐZq-ì�Ãðñµ7Ÿù™DZL
ª]»ZÖg™ä~Ôøg}Z�xÆ)©àÝ]6,X'øg}i0+Ï
Æ¹‚g}}2é»ñizVWgeg~»x™**ƒ@*ìÔZq-ª]Z07{X
Z#z{ñizVWgeg~»x™äÆ‡.Þ7ƒD�Âz{ƒ@*ìZq-Z˜

Æ!*g}~,Zzg Nodes of Ranvier )R,ˆ~(øg}nXÂx��
=m{ÆÒyG‰�!*ÑTg~Ôz{ƒ@*ìZq-f;-$»Zq-%µÔë{
“lZgzVÆ¥âCģ‚ã»ª]Z0zr5Ïî GXQÏ̃t~§i¿Zzg
ÇÇz!V»ÒpƒD�Sã"Í‰�	{Î6,ÛR,ƒD�X�áh+Ô
ËŠyÔF,c]Å)ßYÆŠzg~��W[ë6,ZDgìÔƒYìëSkÅ
Ü™,ZzgZ.Š{™,øg}ZLeiZíÐ:ZkŠzgZy~ëÜsª]»

ZÖg™Mh�øg}6YÐ0»ñVÅZ�xŠ„6,X
 Ã]½5Òø

YE
v™äÆnCÙZ¡!GÃw•~ Nerve Cells

Ñ**ƒ@*ì!*g!*gXz‰ÜSkÆnŠg»gƒ@*ìñÆ‚BÁ™Šêì]½5Òø
YE

Å
Åßg]~ÔZq- (Deceleration) gëgÃZ¡[Æ_Z{X¾TÔSkZ8Y

ZzgQk — ÝsÅñ�ŠÏ Myelin— ZôïZŠZx1Y@*ìøg}Z�x~
:L — ÆYäYD� Nodes of Ranvier ÅæZìQyÕo6,��g

X6, ‘W�SkÃÆƒDƒñ)©àîg6,!gëg~

/WÃ~gëg
3»pŠÐegkBZzgeCgkB™**Ô².1¹ÿ GZâY»Z"ÛZiÔQy»I^

Óx¼z̧q5+k,ƒ@*ì¼ŠÎ!*g°²~X — Y**ƒ**ZzgA$Šz!*g{00***
z,t»gzZ×V¿îg6,ÒyGYMh�Zq-]~ÔCÙZq-)©àîg6,

5556 SK̈ãŸ~',t»7{SK̈ãŸ~',t»7{



ë{§i¿ƒ@*ìÔ��zZµƒ@*ìª]Z0gëgÐX
Encoded ¥â]Ã¢zg]ƒCìöy™äZzgZ77™äZq-

~Ô��øgZ745ë EEHZñg¥)g‚rìX6�?ä¬„ DNA Ãgx~øg}
ŠN1ìÔ�Z9p’k]ÇYMh�(Ÿ-@î EGE~ÃðZq-²ÆDÙZgz,
”V~X@*ë‰]½5Òø

YE
!gëggZ3Z(g™D�XŠyÅgzÝ~Ô�g

VwÆÔWçÅ¡»iZîÃðPÏ]~ð0*@*ì:QÌ¡Æn¬Ã
Šgxy ( G a p s )  S y n a p s e s iZîÆn¦/g**ƒ@*ìegc*0*õ

ÃNzw™D�X Iris ÆZ¡[Æ��WçÆ Brainstem

Zq-Z%Ô�Z}÷»Û¢ƒ@*ìÔZW,Z0+Ziƒ@*ì�ùWÅ
aZzZgZkŠg¢z̧q5+k,ƒCìX

(,kY@*ìÔWÅaZzZg(,fYCìX (Radius) ‰Û¢
g‚rìZ}÷ZkŠg(,Z�Zk» Squid VwÆîg6,Ô‰³Zy‰R0+gc*

~x@{~WCìÔƒCs Squid ¢Zq-B¢a(,Zƒ@*ìXZ¤/t{¤�
SK̈ãZ¡!Ÿ]ÆnÔA$¢øg}!*izzV»**0*Y@*¢ak~XYè
Zq-M®ZŠZ¡[Å0*g™DƒDz„¸SK̈ãŸ~ÔZzgSk�#ÖÆ
Z}÷$+áYDZq-ZpÐ¦Z%~Z,´‘Y]~XSK̈ãŸ~ÔZq-Zzg
ic*Š{OW,Á§iWaZzZg~ZŸ†™@*Y@*ìz{:qb))ñÆ(XZ#
?Ã¤/xRÐvg};BÃzZ:éheÅ¢zg]ÑhƒCÔZ¡[

Ã]½5Òø
YE

v™ä»¹!Yèz{ Muscles �ñµŠï�´ (Nerves)

)ñÝƒD�Zq-6,]Æ‚Bl!Æ‚>VÅ6,]Æ�YãYCì
ÆÔ6�¬„Zk»E+™{ƒZìX Myelin

T§bÐZ9p]½5Òø
YE

Zq-)ñÝ—Æfg=ZK̈âV~
!~Æ‚B(,_YD�Ô',ÜsŠzu}Y0+ZgzVÆÔf;„ðÅ

´áV~ÐZq-ìX
SK̈ãŸ»Z9pÂx�!gëgF,c]"ÛZë™@*ìÔøg~w•

™äÅ&¢A~¥»z^»!*)̄7ƒ@*ìÔZzgøg})1C¼g~
vy»!*)̄7ƒ@*ìXtS:]ÔƒDƒñÓxñ�Š!z‰ÜÔÅ
F,)ãZ·‡]ÅZ˜jV~7ÅY$ËìX™sîgÐŒV6,ªCÙ
ƒD�Zdf;-$ZzgDøg}‡ŠgÇW‡»Ô�‚g}ZâY»{ÛìXZv
ŒÛWy~ªCÙ™@*ìSkmÐSK̈yÅðÆ:

(4 LLëäðHìSK̈yÃ4+‚ç~Xóó)Îg{W]X&Ô

6,Šxgnpƒ (Nail) /Hƒ@*ìZ#?Zq-!
z̧q5+k,ƒ@*ìÔ4îg6, (Nerve Signal) ùZq-Z¡!W

KÆnÔ̈g™D�ŠgŠ6,�aZƒ@*ì²?Zq-!6,ŠxgnpƒXZ#
�Zq-—6,`Y@*ìÔÂvg}c~ñ�ŠZ¡!Ÿ]Æaç L}]¾æ NHD

Ã Ions �ÔÂú~9£Ò3ð EGV~ñ�Šj&Òø EÆU»gZ3ûZgƒ@*ìÎe*
3~ŠZ4ƒä»ñµMìÔ�ic*Š{teg̀3ÆÛzy~aâù~aZ
™D�XZ#teg̀~"ÛtZq-{mJ̀-(ìÂZq-W5Y@*ìX

ˆZfZyÔQkÅ‚—qªÃbw™äÆnt',¹·z]Šgxy
Z0+gzyZzgÛzy3ÆÔÎe*j9®sƒY@*ìXï~G~6,z9�g

ÆÂZiyÃ‡ì™Šï�X Ions Îe*X7N*ô')4ø FFÆYäYD�QÐ
Bƒ@*ì#³ Ion �gh@*ì3ÆZ0+gzyÃÔZq-7N*ô Ion YèCÙÎe*

ÆmÐŠ9Yä6,c Nail ‚~XSy$™)Õä
G

]Æ³~Ô¥â]ÔZq-
Æfg=XîZ¡!£¦ Nerves ~ÔvƒD�!*Ñð8~î O~ SkinÆ

ezgJ-Ôt¥â]ŠgŠÆÔWÐ¦/Zg}YD�Šzu}Z¡!Ÿ]~X
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‰Z¡!Ÿ]Sk¥â]ÃZ}÷ÅæŠÐ(Ÿ-@î EGEÆ´‘~áYD�
Motor ��gkgeƒD�ŠgŠÆZˆkÆXŠzu}Z¡[Ô‚B~

ÃÔ@Ze$ Muscles ÆÔ¬�W!*Z°Z„îg6,0*îVÆ Nerve Cells

ŠïƒñQ7iäZzgQVhecÃz;VÐX
Ãz̧q5+k,ƒäÆnÔ��¿~W@*ìZq-c* (Event) SkzZ§

Šz²ÆZ0+gZ0+gÔZq-M®ZŠÆÂé»x™D�X
CÙ¢zg~:æENESyÂé~��»x™@*ìÔƒ@*ìZq-ë{}2x
¦ñZLW\~X6�?äŠ¬ìÔëi0+{gT�Zzg]ìSy
Âé»�¶ƒD�Çˆ!*]Zzĝkö)6,XtƒƒD�ð
Æ7Z]�ëÃc*ŠŠÑD�øg}W‡ÅÔ�CÙÎ;ƒ@*ìZzgÓx£â]»

Zq©Gƒñƒ@*ìÔZzg…‡.Þ¯@*ìñizVîg6,uZ�QkÆÑözŠDÃX

:(Mitochondria) /âç»&+gc*

3ÆÂZ**ðöÛ�Z9$o-ö GHaZ™D�
ÂZ**ð��?Ã¢zg]ƒCì9}g�Zzg½QäÔ‚÷heÔ

aZƒCì — ZCi0+{g�Æn — ZzgZKW\VÃÅwÈ™äÆn
ÆYäYD�X Mitochondria

(Ÿ-õ
EE

¾ñi~Ÿ]~��g
ƒC QÏÒpÐT§bÐÂZ**ðÅ5Ëm,Ã¢zg]ƒCì�að

Ô(Organelles) ìÂZ**ðöÛÐÔSÏ§bøg}Z�xÅÂZ**ðSyZ�-V
Å)ñ�ŠÏ~ÔŸ]ÃðÌ Mitochondria ÐXZy Mitochondria c*

»xZ�x7Š}MhXÃ�Q7¢zg]ƒCì™äÅXgv]VÆ
Æ%Ô]¾æ NHZî»¿7™MhÔ®Ÿ]pyÅ Mitochondria Ÿ]�

Æ7™MhX Mitochondria ÌðÔZzg
(Ÿ-@î EGEÆŸ]Z©â]ÅZ̀Zð%

iÒpÐ‚g~3ÅÂZ**ðaZ™D�XŸ]ÂZ**ð» Mitochondria

Burn ZEw™D�WxÅ&½5å GG™ä~Ôë‚÷~fe�Zzg½ZÃ
™D���ë3D�XÇ‰�Zq-ÂZ**ðö.$Ã́c*%»ZEw™@*

ZEw™D�ÂZ**ð�aZƒCì&½5å GG~¿ÆŠzgZy Mitochondria ìÔ
ŠsV~zZ¢š5é GGS (Cells) Z9$o-ö GHaZ™äÐSk§bÐÔvg}Ÿ]

Z9pÂZ**ð6,»g™ŠƒD�Xâç»&+gc*ðS
+C4ø
E
EEÔ��»x™D�',tÆ

(Food ‚BÔƒD�¹„gLÔZzgQy~»
².1¹Òø G�ZâñpgZu

ÐqÝƒ@*ì$+ÑY@*ìÂZ**ðÆ\́4øHL~��3ZEw™Y Stuffs)

BD�ÔZq-Zd (Adenosine Triphophate) ATP ìXt\
²-)4ø GEÔ

ŠgzÆ"ÛZøÐ0»g¦/Zg~6,ZW,Z0+ZiƒäzZàÂZ**ðÅZq-̂ì�3
ÆnƒCìX

-Eg;»ÒÔßyÔÄõ MçS3,85½ø E
H

6,zWð§aÔâç»&+gc*~
Article xãgºÆ!*g}~Zq- g F,IÆŠ ATP §»CZ9ZyR,ZcZzg

~Öå: 'Nature' ~Òy™@*ì��ßyÆ‚4̀9
LZq-Zz‰¤‰Ü»Zq-¿��qª]½ð Ny~ƒ@*ìZq-¤z

116 ³�Ö(°‚Æg‚rìÔ��Zq- 420 ³wZg}) 100 ¢zg]Z0+ZiU
Zq-£g~ywgzÝ¢Ð — zZF¤z¢zg]Æ)Š~1Y@*ì

Šg}ic*Š{¤‰Üg‚rìX@*ëÔZq-ç
².1¹ÿ GÃ̀ÐÔt¢zg]!3›4è NGGE™C

6,X Mitochondria ìZq-ª]Z0¤‰ÜÅÔÃøg}
Sknâç»&+gc*Ã�gÂZ**ðaZ™äzZáçiÆ»x™**ƒ@*ìÔ

Ôaè Muscles Cells z;VƒD�ZŸ]~SyÅZ®ZŠƒCì
Zq-(,~ Muscle Cells Q¹ic*Š{lZg~ÂZ**ðÅ¢zg]ƒCìÔZkn
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~»°ÁƒC Skin Cells Ågnp�Ô²SyÅ®ZŠ Mitochondria ®ZŠ
1500@*Zz100 g‚rƒ@*ÔA$ë Mitochondrium ìXZ¤/CÙ3ÜsZq-„

S!*ẃZg}"ÛZë7™Mh¸��ŸÃ»x™äÆnŠg»gƒDÔ85Âî GZ¤/
ë7,}ÌgìƒDZzgw•™D7ƒDXsÃSkÆHë*ZgD
ƒDøg~gzi%{Åi0+ÏX

Zq-ºmšSkÅŠ@Y$ËìQyßÍV~�2ƒD,”h+
Muscles SQÜFg~~Xt%!w•™äÆ‡.Þ7ƒDYè

ÃÒiŠ{ƒD�:QyÆâç»&+gc*pŠÃ®ZŠ~(,J7Mh�@*�w•
ÆnŠg»gÂZ**ðÃ½™ÃXaèz;VCÙ3~âç»&+gc*Å**»°®ZŠƒC

ÆiäÆn»°ÂZ**ð"ÛZë7™MhXt (Muscles) ìÔz{gv]V
%nøg}Z�x~ˆkÂZi**]ÅÂ±™äZzg!*ð̧Æo]½™ä
Æn»°ƒ@*ìX

/ŸÅZ9Z7-{~
Qy5Ëk~ÐZq-�?ÃSkœi0+{gnp�z{pyƒ@*ìÔ�
v}zgh+zVZzgÑc*âV~Šzhg;ìXv}Ÿ~ZzgŠzu}âO]

Æ',ÜsÔpyg‚rìZdwXÃf;-$ZzgÅgÅ¢zg]ƒCìX (Fluids)

æZ¢š-ö
EGÂx�ŸÃ̀Z(Ðôpg‚rìÔZzgÂx�**»g{âœzVÃ¦™@*ìZzg

Å%#ÖZzgŠNgN™@*ìÔ (Tissues) Q7ŸÐ{g`™@*ìÔ!*:V
F,c]»ªxZzgŸÅŠ~!*‡°ÏtÓxeƒ0*D�pyÐXWÐ
(,JäzZà̧]�WÐ(,JCìSkZëâùÃîCÙ3J-Ÿ~"ÛZëƒC

Ÿ— ì›wÐXŠwÆ¹„{mìÂxÅZÌÃl!KÆn
Zq-(ZðÆ‚BpyÆpZm» — ÆZ9pÂxÆZq-Šzu}:æENEÆ

Y,̂{heÅ¢zg]ƒCìX

/pyÔZK̈ãi0+Ï»ÈÔZ·tÐ7Q½Yì
ëSkâùÆNy���vîg6,øg}Z�x~uÃÅ54øGHƒ@*gL

ìÔøg}në¡qi0+ŠHVXpy»¹„ãCŠ~"Ûn"ÛZë™**ƒ@*ì
Wx��Ÿ]Ãi0+{g�ÆnŠg»gƒCìÔuÃ4™Dƒñ

(Ÿ-@î EGEÆ
ÆƒÐÛzã6,ÂVJ-X (Skin) Ðøg~7Óå EL Folds Z•ð(ZðÆ

Ÿ]Ã¢zg]ƒCìWxÅaZ™äÂZ**ðÃØ¤/ÃÂhäÐXZ¤/py
Zq-3J-î70*@*ìÔ3WxÅ¶ÐŠzegƒY@*ì�3Åñ]»
!*)̄ƒY@*ìX¾qwÔtÂxCÙœ»x™@*ìZzgZq-"Í§&ÐŸ~

7[Ÿ]~ÐCÙZq-3ÆnXZq-Šy~Ôpy™̂@*ìZq- 100

»Ã,Zq- US ªeg±5é YNE — ù¦îg6,Q/DÙZg³¢a)!*g{DÙZgé(»Ã,
‚iÐŠzu}‚iJ-X

_(pyÃuÃ4™**ƒ@*ìzgh+zVZzgÑc*âV 1.3 0*õ{k)
~ÐZq-ŸÆZz‰ziyÆXZ¤/Sk»0*vZV Parts ~ŠzhDƒñÓx

zÔZq-{lZgÔ¸T$ƒCÔ!*¹pyÆnw•™**¹Âƒ@*XZ¤/z{
**‡.Þƒ@*ì½äzgh+zVÃÔA$¹„4+pyÅ**1VZq-Šzu}Ð
òYCƒCXŠzgZypybiï NGƒY@*ÔZzgŸ]!~Ð%**Ñzq™Šï
ƒDXŸ]WxÅ¶ÃÜsZq-c*Šz4J-„ewMh�X

SkzzÐÔŸÆWxÅxîg6,â�™äÅ¢zg]ƒCì
Zzg‚B„‡ìgppÅZq-§Åð Lw6,SÐXt¬îg6,)xƒ@*ììw™**

�pyÆŸ]t&¢ApŠÐqÝ™D�ÔZ·tÆ³~Zzggnp�
ÅgZ�xŠ¶Zq-Ÿˆ!*]»Zzgxîg6,7gZ™ät»x"Í§&
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ÐXt¡SK̈ãuÃ{~ÂxÆ¹‚g}S:]~ÐZq-ìXpy
7g}îgÐZf)ŠZg-VÆ‚B́c*]ÃŸ]J-áY@*ìÔZzgŸ]

Æ¦”{**»g{âŠzVÃ¤/ŠzVÔµzVZzg®J-v™@*ìXt¼zŠ
J-v Organs ÐZ"ÛZi™Š{;gñ÷Ãzßw™@*ìZzgQ7Qy (Glands)

™@*ìXÃ�Sy;gñ÷Å¢zg]ƒCìXpyåŸÅŠÃ‡ìg‚rì
ZzgŸÅ™«™@*ìZ#ÃðÛzã—c*̀Z(Ÿ~ŠZ4ƒ@*ìXSkÆ

‚wÆ²;J- 70 ´z{Ôz{tÓx§i;ñ¿Ã%ËæZìÆZz^ûSZq-
(The Miracle Yg~g‚rì)-¥â]ÆnÔ)Š¶;gzy¼ÅÂ[Ô

of the Blood and Heart, Istanbul: Global Publishing, 2007)

ÃZyÆZLZdwZ�xŠ¶ (Organs) Šzu~§sÔŸÆZ¡IY
ÆnZZâYÅ¢zg]ƒCìXtZâY��áYñYD�pyÐÔ

´c*]‰‰ÃiÔWâÅZŒkÔzN*NZzgnyZzgƒ — ~�áïƒD�
Ðic*Š{ZëWxX�¼�Z(ìÔ?Zq-ŠiZzgŠÙ�ZÌÃzgh+zV

Å�“ƒD�‚g}Ÿ~ÔpyÆî~CÙ(Sk~Zzg (Veins)

"Í§&ÐX

/ŠgŠÆZˆ‚]Æú’f;-$
ŠgŠZq-zZg)ƒ@*ì�Ÿ»Zq-zvyÐ*gZìXøg}3

B�ŠgŠÃÔZzgæ(,}�áuÐz{ŠzegƒD�Ô Receptors Æ�3
QÚ„ic*Š{z{ÃuƒD�X�gVwÆÔZ#?ZL²£40î YHEÃZq-öÐa^

ÆŸ] Receptor Îfeƒc*?hÆZq-
(Ÿ-õ
EE

Ð•}6,ŠxgnpƒÔ
~gŠ¿»ZÖg™D�QkqÐ��?Ãvyà@*ìXz{ Skin vg}

¯g~Zq-\x
(Ÿ-@î EGEÃ¬�ÔZzg?¯g~îg6,Qk1Ð$å3ÆŠx

�X QVD
‰1Š{Zˆ‚]ÚŠgŠÅÔc*e7-ÅZfe$ÅÔc*WÅ̂

Z(g™D�XáÐc*e¸ÐiÂƒäÆZˆkÆCkƒäÅª
— !F,îg6,

(Ÿ-@î EGEÃBì
¢3ï
E
GH(°²ÅgëgÐX 98 ¢ak) 30

ÆÛzã6,]6, (Skin) Ô�SyÝ]ÃB�Ô7Óå EL Receptors

ƒD�XWÆZˆ‚]Zq-ËŠgic*Š{biï NGgëgÐ
(Ÿ-@î EGEÃí�ÔÃð

¢3ï
E
GH(°²ÅgëgÐw•™D�X 6.2 ¢ak) 2 Zq-

SyZgëgzVÆúÔX6,ÆtZˆ‚]ŒYD�Ôz;V
(Bee) ƒCìZq-(,~f;-$X�gVwÆÔT§bÐ�ëZq-ßÅí

Æe7-»«!*gZˆk™D�Ô��D+g"ÒpÐZq-WÆZˆkÆ
aZƒäÆˆƒ@*ìÔ¹ZÌ»qïƒ@*ìXe¸•»Zˆka^Å!
gëgDÅDßg]aZ™@*ìX"—tøg}W‡Æ¹f;-$½~

&]ÅVßV~ÐZq-ìX

/ŠgŠÆZˆ‚]Zzg1:øg}W‡Æ

ÄZã™ŠZgg3ŠàZzg$!*ã»Zq-bCÙ{ìX
ŠgŠ»Zˆkc*1øg~i0+7V~Zq-¹„Zë™ŠZgZŠZ™D

�ÔYètZˆ‚]eD�ëÃ�z;VZq-!hÏîøg}Z�x~aZƒZ
~gŠ¿»ZÖg™D�QyÝ]6,� Skin øg} Receptors ìXZ#

�ëÃvyàg„�Zzg‚B~¯g~îg6,¬�\â]
(Ÿ-@î EGEÃÔA$ë

D+ZÛZ(g™D�Á™äQk1ÃX
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/ŠgŠÆZˆkÆúf;-$ÁƒäÅin•ÆŠzgZy
¼ßvÃðÌŠgŠCk7™D�²z{¬iÂƒD�Zzg¼

Šk,ˆŠgŠ»Zˆk™D�XZ¤/p�iÂƒäÆÔtßv¯g~ç}Æ£x
Nerve Ð¸vä3�c*pŠÐD»‚ây™fe�XŠgŠÆZˆ‚]

**xÅgnp�Ô�ŠgŠÆ Endorphin ÐvƒD�Ô�Zq-— Cells

ZˆkZzg1ÅzzÃ̄g~zzîg6,{g`™CìZzgŸÃjyŠîìX
ƒCì�

(Ÿ-@î EGE~»gƒCìÔ Painkiller zZ¢š5é GGSZq- Endorphin

Z"ÛZiƒCìQkz‰Ü²ŠgŠCkƒ@*ìXSk»ZW,pŠlŠ»ƒY@*ì�V„
Z’Zð**iußg]qw6,‡10*1Y@*ìX

Sk§bÐÔ85Âî
G

¹„ç**ui¿VÆJŠgŠÆZˆ‚]Zq-z‰Ü
Æ¾²;J-aZƒä70*DXŠgŠÃÁ™äzZáZŠzc*]ÌSÏ§bÐ»x
™D�Xz{:ÜszZªîg6,ZÒFg-VZzgi¿V»´`™D�ÔÉ¡².1¹ÿ G

ZâYƒC��ŠgŠÆZˆkÃëÐŠzggBb�XZq-inÆˆŠgŠÆZˆ‚]
~�¶WCìz{ƒCìZq-Šzu~VwZvÆ$!*ãÅ�z{ZLÈzV6,™@*ìX

/gzÝÅÂZ**ð»wgCZŠgZu~Ã
(Photons) wgC1D+g"îg6,z̧q5+k,ƒ@*ìXgzÝÆfgZ]

WçÆ‚tzZµ°8Ð*gD7XzƒD�ÔWçÆ×~
6,Š}6,�gZq-QzìwÆ¤/D�Xz;VÃc*C’k] Retina zZµ

ÐOptic Nerves $+áYD�Z9p]½5Òø
YE

~ZzgA$vƒD�
Zq-¹„gLÐz~Ô(Ÿ-@î EGEÆq´‘~Ô��gÃÆ%œ/ÆY**
Y@*ìXŒVZq-ŸzZg§i;ñ¿Ð*gäÆÔ̂t',¹WZŠgZu

ÆŠz Receptor Cells ~W@*ì
(Ÿ-@î EGE~�gZq-Ã~ìwÆXWç~

gzÝÐSkŠg Rods ÆX Rod Cells Zzg Cone ZlxYäYD��g
ˆkƒD��z{‡.Þ¯D�ËÌ"ÛŠÃŠÚ85Âî

G
Zq-æîgzÝ~X

¾TÔ!¬xŠyÅgzÝ~Ôz{‡.Þ7ƒDÃðWÃv™ä~X
ÔSkÆ',ÜsÔ»x™D�"ugz×qÑ]~Zzg‡.Þ¯D� Cones

ÃŠAYäzWŠyÅgzÝ~X (Images) ìÑ]
Optic Nerve 6,Š}6,ŠÙƒÔ�gVwÆÔvgZ TV Z#?Zq-

v™@*ìQñg¥)vg~WçÐ(Ÿ-@î EGE Nerve Fibers gnpƒñŠkÑÄ
Light ÆRetina ÃXgzÝÅ’q-6,Š}Ð:Lk�ìZq-

².1¹ÿ G8jè FLE»
Optic Ð]½5Òø

YE
ÔÃu™D� Retina ~X³~Ô Receptors 

ÃÔ�$+!~(Ÿ-@î EGEÃÃu™D�X]½5Òø
YE

��
(Ÿ-@î EGEÐÇYD�Ô Nerves

¢3ï
E
GH(°²ÅgëgÐ™̂D�Zzgw•~ÑD�Qy 328 ¢ak) 100

Ã�czVÅZèVÃÔ'VÃÔ0*îVÃÔ+ðVÃÔ!*izzVÃÔ¯ÇVÃZzg Muscles

ÆÔgŠ¿ÆÔ‰ Image ;BÅZèVÃNzw™D�X‚BèZŠgZuZq-
WÐ(,"ÆÔY+$Zq-™ÏÆc*ŠZ¶ÆÃÝNzwÆ�zZµƒ@*
ƒ‚t̄g~ˆ~X

ZK̈ãWçZgùVÃŠìÔucg8-Ð¯"3©o-ö EEEIJ)Zg̈Zã(g8-
Ã��SkŸÆ!*CÙWC�X Frequencies ÆŸJ-Xz{7™$Ëì

ÆX Ultravioletc*Infrared‰
tƒ@*ìÔZq-!*gZzgÔZq-¹„ŠZÔZ:ZôoÆ‚BZ¤/øg~

ÅgzÝÅñãOñQk Fruequencies W@F,KMŠ~ˆƒCŠÚÁ
ºmŸÆT»f™!*ÑTg~Wc*ìÔA$ë»ƒYDŠÙƒñ

6,WD�XZ¤/øg~ Radar Screen éQsÆ�Zq- Images Š®á
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ÆÃúVÃÔA$ë Wave Lengths W@F,KMŠ~ˆƒðŠÚZdic*Š{
ÆX¡ZvÅ$!*ãÐÔ¾qwÔ X-Rays Oñé Images ŠÙƒD

Wç~Ÿ]$+%ŠïÜsgzÝÅñ�VÃQy„Z…ŠÆZ0+g��Šg»g
ƒDZ9p]½5Òø

YE
~ÔZzgZk§bëÃñµqÝƒ@*ìŠÚ»Z,gÄZg

6�ëŠÙ�gzi%{Åi0+Ï~X (Images) Zzg-ìÑ]

/&Z…Š~™*�
(Ÿ-@î EGE~k�ì

(Ÿ-@î EGE¹„âCÙƒ@*ìZâYÆÃ+V»ç™ä~XŠzâVW@»x
Š3ðŠï�ZiZz-VÐŠzìßV Images ™D�ÔŸzZgZzg!*‡°{

ÆŠgxyiZzt»"Ût
(Ÿ-@î EGEÅæŠ™@*ìZ0+Zi{ÎäŠA‰—ÆÃ,»XŠzìÑ]

��
(Ÿ-@î EGEÃvƒD�Ô».ÞHY@*ìZzg—ÆÃ,»çHY@*ì

(Ÿ-@î EGEÐX
¸zzì�?SkÂ[ÃŠÙƒ�gZq-&XZ…Š~ìwÆXZ¤/z{

t&¢AZL~7g‚rƒ@*ÔëŠÙƒDCÙqŠz‹~̂~ZzgZq-zZu
R~XZzgZk§bÔÃÅzÚŠzâVW\VÅƒDƒñŠzZiZz-V6,Ô
ƒ@*ìZq-¹„f;-$½Z³ð»X

XTennis Match ëìw™D��?ŠNgìƒZq-
6,Net »�Z[Šêì Shot îh-V~ÐZq-W‚ãÆ‚BZq-

é¾ÆƒCìX Shot ÐXvgZ
(Ÿ-@î EGE¯@*ìZq-gZñ!*g}~�

Ãëg™CìÓxÅÓxZq-‚B Racket ÃZzg Net ÃÔ Ball gzÝ�
îg6,vg~W\VJ-BìÔ%vg}SkÐzZ4ƒäÆX@*ë�¼

Æƒ@*ìZq-ìw��aZ Tennis Ball c*Zq- Racket �?ŠÙƒ�gZq-
ƒ@*ìZ·Zu¿ÐŠgxyvg}

(Ÿ-@î EGEZzgZ9p]½5Òø
YE

ÅZq-®ZŠÆÔCÙ
Zq-g‚rì‚Y+$”́VÆ(Ÿ-@î EGEÆXpH|~Z7ª]~

eZrìÔz{ƒCì�ùtZ9p]½5Òø
YE

Šz!*g{WD�(Ÿ-@î EGEÆqz~
ZLZ-̂~X

Ô©)wg](Æ1ÆPZq-7ZC Gerald L. Schroeder

UîVÃÒy™@*ì:§»CQñg¥)Ævƒä»§i¿Zq-ª]½~
¹ãƒCìẌg™D�¡SkKãzZu]ÆZq-ŸÆZq-U6,X

�g3Y@*ìW\VÆ (Image) ù(Ÿ-@î EGEê™@*ì�ŠzXZ…Š~ìw
6,ŠzV6,ÔúÒÏ™@*ìZq-&XZ…Š~™*Å?¾qwÔÃ~ìw Retinas

psƒ@*ìZ9p’k]ÅZq-F,KM~ÔTÅCÙZq-zzÉ4-÷
HGEÅZ…Š~Ø
izgŠêìÔT Schroeder )’q-('˜VÐz{ƒYCì!?6�

§bÐ�Z9p’k]áYD�“s¥â]Zzgùz{A$=ô0*D
��giîg6,̃zQyÆÄZŠÆâŠ~™*~Ôƒ@*ìZq-ZdF,+f;-$»

jZ!Šêì!ƒCìøg}W‡ÔZvÅÔ� Schroeder %µf‚T»�
ëÓxÃðHìZzgŠc*ìëÃW@XÅæŠÐëŠÙ�X

Wc*]7�:D
LLÂ7bÃygzi~Šêì?ÃW�yÐZzgi}Ðc*Ãyâ´ì»y

ZzgW\V»ZzgÃyïmìi0+{Ã%Š{ÐZzgïmì%Š{Ãi0+{ÐZzgÃyD+Û™@*
ì»ñVÅÔÎ1wQ�Ð�ZvÔÂÂÈQegD7ƒÔÎtZvìg[vgZ

(31,32 )Îg{-÷Ô CÔQHg{ŠHìsÆú1jxÎ¹VßLYDƒXóó

(Molecules) /pÒÆ‚>V

»Z9p]½5Òø
YE

~nŠ!
ù$ðENÅ8ø L»x™CìQÏÒpÐT§bÐøg}Šzu}
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jZk»x™D�Xz{:æENE**u»��Š¬YYì!*CÙÐ¡©8ìZ0+gpÒ
Vanilla Æ‚Ó]ÃƒZÐX‚ãQhDƒñÔZq-†[Ðc*Zq->½

ÃÔZg¬Ù
(Ÿ-õ
EE

!*ßV6,Ô**uÆQk8~î O~� Receptors ÐWD�
Æ**xÐY**Y@*ìÔ˜y6,z{‚ãÑzq™D�Zq-$™)ÿ

G
Epithelium

��(ì
(Ÿ-@î EGE~Z9p]½5Òø

YE
Å̂~ÔTÃøgZ(Ÿ-@î EGEA$&ìSÐ

�gpÒZ]ÆX
z;VƒD�ª]Z0Âé$+%~ÔZW,Z]Æ�zz‘W�

pÒÆ‚>VÆƒYäÔZ9p]½5Òø
YE

~X8k5éGOCG~**uÆZ0+g
ƒD�ÔQy~ÐCÙZq-g‚rìZq-(,~ Nerve Cells ŒÛd$Ãð0*õ™zh

®ZŠ6,z9ÅX
Nerve Zq-pÒ»‚?Zq-6,z”‚?ÐÝƒY@*ìÔSy

~Qkz‰ÜJ-ÆnZ#J-�QkÅt̂@Ze$Š¶ÑX Cells

ª',¹ÃÑT~ñ`Æ Electrical Polarization Zq-
Zg¬�á]Zq-§̂Z(g™D�Åßg]qwSk´‘~aZƒCìÔ�
Z9p]½5Òø

YE
ÃaZ™D�Zzg�pÒÆjZkÐ0z~V0*D�

�
(Ÿ-@î EGE~%OãÆ¯g~nƒ@*ìXŒV6,Qñg¥x�ZŸ]ÐWD
�=ôGYD�ÔZzgpÒÆâ~.»çHY@*ìZ#z{

(Ÿ-@î EGEÆZ
‚½VÃÇYD�X

The Miracles of Smel l  and )¬]ÆnÔŠ¶
(Tastes

?]ZŠZ™Dƒ8k5é LOGOC‚|#Æn�vg}**u~ƒD�
zZWvg~&¢AÆn'×{hepÒZ]»@*i{5gzK»Ô!*r~ñ�Š
†[ÆYßV»Ô@*i{ÏCÙ~½~v÷»Ôˆ!*glÆèÆÎn»Ô¤/x¤/x

ªpÒŠZgF,»g~»Ô™0c*�áà»�?ZEw Parsley Øg/»ÔS7Z',m,»Ô
™DƒXZÒßvL7ö4ÎW~!*g}~�ÄpÒZ]Ù|#
™Mh�CÙŠyZzgùZq-ìwQyÆZÝZDw»Šâr~00*@*ìÔ]ì
SypÒZ]»X

@*ëvg~$ðENÅ8ø L¹„ZëZzZ%~ÐZq-ƒCìvg~
&¢A~Ty0*ä½ZîVZzgæz!*]ÃX

âjwÐpÒZ]ŠZ4ƒD�vg~**u~CÙ‚÷Æ‚B?
feƒXSK̈ã**ugBbìZq-¹„OW,±è NE&¢AZq-pÒ»‹t™ä

²kÆZ0+gZ0+g×™ä&DÙZgZpÒZ]~ÐX 30 QÐT+

/Z9p]½5Òø
YE

B��gfZBY]Æ
Ôë{‚>VZzgZq- Ions øg~fZBÅ8ø L‹t™Cì6,z9Ô

¦ñ (,~®ZŠŠzu}
².1¹ÿ G%·]»Ô%¥Æ»x™Dƒñøg~§sÐ

ÆÔ (Laboratory) øg~i0+7VÓxXi!*y»x™Cì¡éZq-!™)ÿ{:
‹t™DƒñZ

².1¹ÿ G%·]»XCÙ½ZÔë3D�c*ÃW�Œƒ@*
ìZq-(,~®ZŠÆfZBÆ‚>V6,Xz;V�3ZµZµ

².1¹ÿ GZâYƒD
SyZ‚>V» Receptors �CÙel~ë3D�Xi!*y~fZBÆ

)©à¡Æ‚B‹t™D�X),ÆnŠ¶Ô;gzy¼Å
(The Miracles of Smell and Taste Â[

Zq-{meiZíSk=ôÆƒäÅZYi]ŠêìXz;V6,i!*y~
{mZÓmŸ]ƒD�Ô;t+ö

E
¿»ª§i¿Ô��Ÿ~}Zzg70*c*

»Zzgv (Foodstuffs) Y@*ìÎZñŒV6,XtŸ]‹t™D�½ZîV
Ã(Ÿ-@î EGEÃZ9p]½5Òø

YE
Å̂~ÔTÃ(Ÿ-@î EGEQ (Data) ™D�Qñg¥)
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F,)ã™@*ìQyÅ�gfZ$¨é JG]ÆXT§bÐ�i!*yÆfZBÃKzZá
Ÿ]Âx~ƒD�Ç9£x6,Ô®ZŠZzĝƒD�QyÅZdðÅ

Zq-VwÆXTÒpÐ(Ÿ-@î EGEÔ��F,)ã™@*ìZ9p]½5Òø
YE

ÃÔHìë
Ð�Hë3gìƒD�Qkz‰ÜÔ×™D��¼�ë3gìƒD�
CÙñµ6,ÔZzgHìëÐWc*z{�š/z}Ô{c*op=ô™Æ

².1¹Òø GÅÔƒ@*
ìtøg}Z�x~ðÆ7Z]~ÐZq-X

/™Z9p]½5Òø
YE

Å�gWzZiÆ
Ûzã™*ÐÛzã»yWzZizVÃ¦™@*ìZzgQ7Šgxã»yÅ

§s(,J@*ìÔ�WzZiÆZ¬�á]ÃL™@*ìZzgZ0+gzã»y~Q7v
™@*ìXA$Z0+gzã»yQyÆ"ÛŕZzgæ]ÆÒpÐZ9p]½5Òø

YE
~

$+w™
(Ÿ-@î EGEÃ&ìXt

(Ÿ-@î EGE~¹‚g}£â]ÐƒDƒñÔWyl
\â]]4/õ NEEÆ%œ/ÃvƒYD�Ô˜Vt\â]Æ]½5Òø

YE
Z§i;ñ

¿Ð*gD�Zzg\â]ÅF,)ãƒCìÔZzgWyl]4/õ NEE»¿zZµƒ@*ìÔ
DÙZg
(Ÿ-õ
EE

!*w»y 20 ƒÐic*Š{ª]Z0»ñV~ÐZq-ƒ@*ìgëgT6,
!*g 256 Æj&Òø E~w•5+k,ƒD�XŠgxãj9~!*wZq-²~
!*g%² 512 %²ƒD�Xj9�̄g~îg6,fgZQz6,ƒ@*ìÔ~!*w°²

ƒD�XtpgŠ|
(Ÿ-õ
HE

!*wÅ&¢AÔ=ô™ä~Z,!Zg¬�á]Å
øg}nñµ"ÛZë™Cì×™ä»(,~8hé LO]4ïGOGÆ‚BñuÆâF
~XŸ~Zk§bt¯Cì¹„8k5é OGOCZzg!gëgZW,Z]~ÐZq-ÆX
6�(Ÿ-@î EGEQkÃîzZà½k,ÅWzZiÆZg¬�á]»‹t™@*ìÔZzgQÐQkWzZi

~$+Üƒ@*ìÔZzgA$ÓV~'%HgÅ1%ÅgëgÔÃZy SyllablesÃ
c*LÐOW,ƒäÆXë¬xîgÐ7g}îg6,ÔSkª]Z0=mÂxÐ

�øg}aç MzV~zZµƒg;ƒ@*ìÔzZ47ƒgìƒD�X»y»ë{
eiZíÔ‚bŠZâVÆnZÒ¬ghñçqg;ìXŸÆÓxZ¡IY~
ÐÔP„½™Mh�ZkŠggKÏZq-Rö6�»yƒ@*ìXZ¤/Zq-

™**ƒ@*ì½ãZq- Compress S
+C42.ç
E
EGEGSkÆZdwÅÜ™YìÔÂQkÃÔ

kSõ~Zq-WzZiÆÂxÃ�ZL~Zq-W!�„CÙ!*‡°Ï¯ñg‚rƒ
Zq-WzZiÅÃÆzZô~é»yÆÔZq-zWŸ}o=%]»ÔZq-

ÃuaÅÂxÆZzg--.$ÆÔZq-j9!Ñ~R,Z�-uÆ}o
ÂZ**ðÃZ9pÂZ**ð~$+%ÔZq-Âx‡ìgppZq-	{ŠgZẤZiyZzg
Z0+gzãŠz¥qF,'ÂxÃX85Âî

G
Z¤/z{Z�xŠ}ÌYƒt7ZCgN*‚eiZíÔ

@*ëQÌz{**‡.ÞƒÇÇÐ»yÅ»g™ŠÏÅÜ™ä~Xz{pŠÑzq
ÅWzZiÆZq-u}6,QkÆ Horn ™Yì]45é NEEÑÏŠPÁÃ‰²=ç NX~

ÅizgŠZgWzZiÆXz{aZ™Yì Jet Engine gfÆZzgŠzu}aç L}6,
Viola ÆOäÐZzg

\.©-ö
LEEWgÑZÆ Violin zZã×ŠgxyñuÆ

Ð'85Âî
G

’ÆŠzgZy»y)©à&¢AÆ‚B»x™@*ìX Sections

Yè(Ÿ-@î EGEF,)ã™YìZzgZN[]½5Òø
YE

»™Yì�»yÐSkÃvƒD
ÃLÅ TV �ÔZq-¿ÎYì(~’ØgÑZ"ÅR,Z’~Zzg7,zÏÆ

WzZi~Zzgz{z,Yv7,@*ì¯g~îg6,ÔÑizgŠîƒðZq-ZÑgx{~Æ
tÐX

»yjZkÆZN[»»xÌZ�xŠêìXgZ]Æz‰ÜZq-^Æ
gzäÅWzZiZ#?]4/õ NEGƒÂHzZµƒ@*ìÔ6,ë̈g™D�XWzZi(Ÿ-@î EGEǼ
zÃÈYCìZzgD+g"îg6,z;VªYCìXËnÅWzZitƒCìÔZzg¾
Å!tƒCì»çƒ@*ìXaè?Zq-îsZ~Š~qCgnpƒÔtWzZi
YãTãÏ@ìZzg?Yyfeƒ�z{vg}”V~ÐZq-ÅìXSk
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Qñg¥)Æ‚BvgZ(Ÿ-@î EGEYy0*@*ì�vg}Ã̂æŠÅ¢zg]ìÔZzgá
gk»Z"ÛZiƒ**@*�vg}Ÿ Adrenaline Æ¸ìZ’Zð»g~ÆD+ZÛ‰

Ãw•~ÑäXtƒÈŠÑ@*ì?Ã(,"!*Z°Z„vg}^Æ_Å
§sX´z{Zi,ÔvgZqCHì?Ã�¹Vvg}»̂_ƒ@*ìXtZzgZu
ZzgzZu]»ŸÔ�ŒVÒyƒD�¹‚Š{ZÖp~ÔzZ¢š5é GGSÑq-ƒD
�7ZCç².1¹ÿ GZzgçZ9p§i;ñ¿ÆÔ�z̧q5+k,ƒD��3

Æ‚BÔ‡ì™Dƒñ (Terminals) Æ³~ÔCÙZq-DÙZg;aç LzV Axons

ÆX?L7Yy (Fibers) g3V (10
15

) Quadrillion Zq-ģ‚BZq-
0*D�(Ÿ-@î EGEÅw0*@*ì]½5Òø

YE
~9Ÿ/õ FNF\â]ÃXSknùƒ$ËìSkÆ

!*ÄÅ‚854è
EG
G��tƒ‹ì?tÎZwQ¸g@*ì)Y—Zg‚bŠZâVÃSy

‚½V6,ZL@*W,»ZÖg™äÆnX
!ið OwkS_543ð HGH^Ws)ßYÆEä Gerald L. Schroeder

‚Û¾Æ6,zWÔ]4/õ NEEÅ™Æ!*g}~fs~ÎZÑ]»ZÖg™@*ì:
ZzgA$W@*ìÂzÂÎZw»:ñuÅWzZi'ƒYCìps

z~
².1¹Ðö Gfí{ Cortex ��÷}

(Ÿ-@î EGEÆ (Pulses) çZ9p’k]
ƒC�Xpù~]45é NEGƒVWzZiÅð M?'p~ç².n.çH~7]45é NEGƒVX~
WzZiù7ƒVX¹V÷}aç M~tWzZiaZƒCì?c*tìwìÔc*$ðENì?¹V
Ågƒ@*ì?ÇÃyQy~Ð�¬Ð"f�ZCÙ»g0ÆÔŠgzXÔ

~ƒDƒVSkŠg (Head) **>zXÔWxÆZzgz){z){Ô÷}aç M
XImage f5�z{aZ™MhƒVZq-ìwc*Šz!*g{úŠïƒVZq-

Ô£â]zZ:ÑñYD�ZzgŠz!*g{ Data ùz{fí{™Š{ç
².1¹ÿ G

ZC™ŠZgZŠZ™D�Zˆ‚]~ƒDƒñ�gÑ¦gZiÆX
ÅZ˜b»ZEw)9ìX (Mystery) »gZi Schroeder

—t
(Ÿ-@î EGE7ƒ@*ì��&ìÛzã™*ÃÔ@*ë¥zb�Š~ƒðƒCì "

ZK̈yÃZvÐXSK̈ãŠârÔç
².1¹ÿ G§i;ñ¿»Zq-³7ƒ@*ìÔÉ

Zq-ZÅxƒ@*ì�SK̈yÃZvÐ«HY@*ìXøgZ‡ŠgÇW‡Zq-We$~
Sk!*]ÃZk§bÒy™@*ì:D

LLQSkÃ',Z',HZzgYéSk~ZKYyZzg¯Š�vg}»yZzg
W@Zzg›wÔ?¹ðhZ]™DƒXóó

(9 )Îg{>{Ô

/ÂZiyZzgw»]
™DƒÔ!*z�ŠÚæ Manage ù?¦ñ9}g�»¿

…ÆŠ!*î~ƒäÆ?ù?Z§Zs~Š¢š5é EGS6ÎDƒ%°æ YLäÆ?
Z¡IYZ0+gzã»yÆŠZ¼6,æŠÇgƒD�ÂZiyÆ‚B¬ƒñ

Åw•:L (Head) Zñg¥)
(Ÿ-@î EGEÃQÏÒpÐaç MÅw•Zzg£xÆXaç M

k�ìj&Òø E~âùÅw•ÆZzgpgŠ|!*ßVÆ!*g!*gnƒäÆÔ�W¸i
™D�(,Jä\â]XÃY**ƒ@*ì!*Z°Z„îg6,

(Ÿ-@î EGEÃX¾qwÔ!*©
Skj9~Zw»]Æ�Zîg6,ZW,Z0+ZiƒD�XZq- (Tissues)

¹„8k5é LOGCƒCìRz6,nÅw•ÆÒpÐÔŠzu~w»]ÆCÙŠzY+$
ÆÔZzgŠzuZWÐnƒäÆw»]ÐX

Z0+gzã»y~Ôz;Vƒ@*ìZq-{m}2xÔ�Y**Y@*ì�g
c*4™z~j&Òø E6, (Tunnels) ÆZzg�&aç NùV Vestibular System

Ð½}gT�XCÙj9!*ßV (Fluid) ŒƒD�ZzgZq-{mâù
ÆXZzgZ#ëw•™D�Ôâù Receptor Cells— Ðe.zg‚rì

j&Òø E~cì!*ßV6,ÐZzgS7n™@*ìX
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c*n$+wŠêìZñg¥)ÃZ9p]½5Òø
YE

~Ô� Bending t!*ßVÅ
Z-

(Ÿ-@î EGEÃÇYD�Zzg�A$Sy]½5Òø
YE

~9Ÿ/õ FNFQñg¥)ÃÅw™øg}‚t
ÆÑ@*ìZzgøg}£xÃSy~ªCÙ™@*ìX Images \â]Å̂~�g

zzt�ÔYVë‰Zz‡]ÅŠï�øg}ÂZiyÃÔƒ@*ìZq-
9Ÿ¹é ENDƒc* (Head) �áu��Ckƒ@*ìZ0+gzã»y~XZ#?ZCaç M

¦ñÐ!*NY+$ÌƒÔ!*wj&Òø E~$zg7,Y**Ñzq™D�ÔZzgt
¿QyÆnzzU*"$ƒ@*ìw•™ä»Zq-²ÆZq-¹„gKŸ

Åw•ÆX‰t!*ww• Muscles ÅZzg Head Æ��pÐƒƒ@*ì
~CÙ!*wÆãCŠ6,Ô Nerves ™D�Ô².1¹ÿ G$™)Õä

G
]��z̧q5+k,ƒD�

aZ™D�Z9z
².1¹ÿ G

]½5Òø
YE

�v™D�Qñg¥)Ã(Ÿ-@î EGEÃXˆ~Ôz{
ñg¥)Ã(Ÿ-@î EGEÃXˆ~Ôz{5@*ìSy Q 5@*ìSy]½5Òø

YE
ÃÔ�v™D�

Muscles ¶K0+„™Dƒñ�hzVÆZzgZÁŸ]ÆiZztÃ —
]½5Òø
YE

Ã
Receptors Ÿ~w»]»‹t™äXtÂx»y~»x™@*ì!*ë —~

~XZLîg6,ÔSy~ÐÃðÌ Tendons Æ‚BWçÔ¤/ŠyÔgv]VZzg
»°7ƒ@*ìZq-¿Æng�ÂZiy~XZ#?9ÅÆ!*CÙZq-I~
ƒðR,+ÃŠÙ�ZzgŠÙ�Šzu~R,+ÃqƒñSÐÔvg~W@
"ÛZë™Cì¥â]6�Z¤/?zZ¢š5é GGSw•™gìƒDƒX¾TÔŠzuZ

vg}Ÿ~e@*ìÇSkÆÜsZzg?ÃñµŠê Nerve Receptors

ìKvg}âjwÃ9îg6,XSkÒpÐÔ?Yy0*Dƒ�?~i9}ƒD
�ZzgŠzu~R,+w•~ƒCìX

Ã!*ëzZ¢š5é GGSz̧q5+k,ƒ@* Data "—(Ÿ-@î EGE»§i¿gnpƒñSy
ì]ì"ÍF,'ÃÆZq-Zg[ÐiZZ+Z}÷»Xøg}Z�xÆ
ÂZiyZq-!*ð̧ÅZq-aZzZgìÔ6�ªCÙƒZìŒÛWy~:

LLZzgZv„Ænì�W�yÅZzgi}ÅZzgZvCÙq6,‡Šg
(189 )Îg{Zw/ZyÔ gìXóó

/z̃)Zq-‰(]½5Òø
YE

¹„Z\â]‹D�
ÓxÆÓxZ9p’k]�Qy — øg}8gö LZ¡Y~¬x{¤

J-í�ÔvƒD�Z9p]½5Òø
YE

~ZzgQ7WÐ(,JD�QyÃ
´8gö LO%Zœ/~Ô

(Ÿ-@î EGE~XSk`6,Ôë0*D�Zq-¹„ª]Z0
|:Óx\â]��

(Ÿ-@î EGE
8gö LOZ¡IYÐqÝ™@*ìÔZq-„nÆ]½5Òø

YE
6,

ŒƒD�XÓx’k]�vƒD�Z%Zœ/~Ô(Ÿ-@î EGE~Z9p
¹„ZQñg¥)gnp Currents ™ÛÅ̂~ƒD�Ô@*ët̃z

��¹„ÀaZ — �ZzgZZW,Z]Ô
(Ÿ-@î EGEÆZ%Zœ/~aZ™D�

™äzZà!*]ƒCìX
~‡g~ The Human Brain ÔZKÂ[ Susan Green Field

ÅÂzÃSk)©àªÅY+$Kzw™Cì:
Šzu~!*]Ô¹„(,ZZzg

(Ÿ-@î EGEÐ0gZiƒ@*ì�YVZ9p
Ãí�CkGYD��gwg]ÆÔ²QÏ Cortex

]½5Òø
YE

��Ã~
nÆZ9p]½5Òø

YE
ÇîgÐÔ(Ÿ-@î EGEÆŠzu}8~î OÃí�‰�

ÔŒYD��g Auditory Cortexc*Somatosensory Cortex

ZnKMÍZzg]4/õ NEEÆX Z
Æ (Mystery) Òy™Cì�gZq-gZi Green Field Cð��

ƒCì!**zZã:øg}8gö LZ¡IYÆZdw��Zq-"ÍðÆ‚B
z�Š~Ññ‰Ô̧Çéøg}Z�xÆÓxŠzu}ÂñVÅ§bXøgZ
W‡ÔZvÔF,KMŠc*ìÓxç5]ÃQÏÒpÐ6�z{aZ™@*ì7ŠzVZzgQy
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Æz„»àèÐÔz{ Smells Æ]VÃ‚B~¹ZfZSVÔg8-Zzg
)Zv(´z{SkÆ8+M»Œ»ZÖg™@*ìSk!*]Ð�Zq-‰]½5Òø

YE
Œ

YD�7g}îg6,ZZ0+Zi~øg}ÙV~ÔëÃ‡.Þ¯DƒñKÔ
g8-ÔpÒZ]ZzgfZBY]Ûzã™*ÆX

/ÅïNELOÅ5é NE[:jZÏ™*�øg}Šâ¨V~ðƒCì
Sk!*[»âqÝÔT§bÐ]½5Òø

YE
�øg}jZkKÐ¦G

YD�ŒYD�(Ÿ-@î EGE~ÔëÃe@*ìZq-Šzu}ZëUÃ:ëL
!*Z°Z„Óx~7ƒMh�pŠÛzãŠ*ÐXz;V6,çnøg}!*CÙƒ@*

ìÔWc*ëQÐŠN0*D�c*7X@*ëë!*Z°Z„SkÐLÌÓk~7
WMh�X™*T»ëeZ],–x@{™D�z{øg}ÙV~Z9p
]½5Òø
YE

ÆF,)EV6,ŒƒCìX)-¥â]ÆnÔŠ¶;gzy¼
Istanbul Kultur, Pultishers, The other Name of the ÅÂ[Ô
Zzg The Philosophy of the Matrix: Idealism Zzg Illussion: Matter

The true Nature of Matter Khatoons Inc. : Mary Land

6�¬E+™{Wc*ìÔ�¼�?Bƒ�gÛzã™*Æz{ƒCì
¡Zq-@*W,vg}

(Ÿ-@î EGE~��Z9p]½5Òø
YE

ÐaZƒ@*ìXvg~9Å
g8-Ã?ŠÙƒÔ5'.ï JG™ÏÅT6,?ä̂ƒÔ»°Æ Blue ÐW�yÆ

Ã�?ÃWƒÔfZBY]½ZÆ��?3DƒÔ̄ytÅWzZiÃÔ Aroma

vg}ŒÛRZzg\gzVÃÔZzg85Âî
G

vg}ZLŸƒD�ÓxZ9p]½5Òø
YE

Å
ÔjZ!Šê Gerald L. Schroeder F,)*V(Ÿ-@î EGE~X6,zWWsEä‚Û¾Ô

Ãg**XQ7Ck™**?p Toes ìSy»SyZÖp~:WÐú.Þ3™
Zˆk7Šï Toes ~7X Toes ¹V?Q7Ck™Dƒ?vg}

�X?Q7Ck™Dƒvg}
(Ÿ-@î EGE~XÃðÌ��gÄg3g;ƒ@*ì$+¬

gppÅ'
(Ÿ-@î EGEg‚rìZL~uY]Z¤/Ÿ�gkge™@*ìCÙZˆkÃZzgA$

Ô{]c*zZuC{ÆÐX Images Q¸g@*ìQkZˆkÃŠâ©
âqÝT6,ëí�Ô‚³îg6,U*"$™Š{|ƒCìXCÙ

Zq-Æn�¢™@*ìÔ‚o™ä~ÓxÞŠ]ÆÔCÙÃðgÄYìzZª
!*Z°Z„Š/Ûzã™*»ƒ@*ìËuJ-é¢™ä�™ŠZgZq-8zjy
6,z¤/Zx~ƒD�ÇÆXSk§bâŠ{ÅZÆÆ!*g}~¹Vt

ìÔZq-
(Ÿ-ö
EE

Ï(~Zzg%¢zg] Š8 |ëÃáYCì?Ãyìz{�
Åc*¡ÅÔKZ9p Optic nerves ÅÔ°8ÅÔ Retina ÆZq-WçÅÔ

Zq-Øcg8-!*¸]ÆÔZzgÅ‹ý NfeƒñQyÐ? Æ ]½5Òø
YE

Ãyìz{�ÔZq-
(Ÿ-@î EGE~T~WzZi»*g7ƒ@*ìÔCk™@*ì

Zzg&ìZ9p]½5Òø
YE

Ã�gZq-pÎZgè+ÏÆ?
Ãyìz{�Ô%¢zg]Æ;BÅÔZèVÅc*gv]VÅÔ&ì

Z9p]½5Òø
YE

Ã(Ÿ-@î EGE~�g5'.ï JGÆ
!-A)ÿ
E

Æ?
Ãyìz{�Ck™@*ìZˆ‚]Ã‰�¤/xÔuŠÔ!*D¯z?̂^Ô

(ZðZzgîw�g̃zÆZLZ+VÆ?
ŠZ47ƒD�Ô×™@* Smells Ãyìz{�Ô

(Ÿ-@î EGE~T~Ãð
ì¹‚g}YßVÆpÒZ]ÅÔc*�Èu»Zˆk™@*ìZq-%̈[½Z
ÎØ6,?

F,)ã™@*ìÔ¾Å! Ô ÅgÔ�¼Óx?ŠÙƒZzgCk™Dƒ
ÃzZa™@*ìÔ@*W,»ZÖg Images ƒ@*ì?Zzgz{Ãy!*�̧ƒ@*ì�SyÓx

™@*ìÔ}òZ~.™@*ìZzgŸ©8ì?
™sîgÐÔz{

(Ÿ-@î EGE7ƒYìÔ��0*ãÔl!Zzg6,z96,Œ
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ƒ@*ìÔZzg¯ƒ@*ì"Åg‚Ó]ÐÔSyÓxÃKÆnXCÙ™ŠZgWŠò
™s;»¯g~îg6,™©8ìZq-�c*gzbÆz�ŠÃ��zZa™CìÓx

(Screen) zZu]ÃËÅ‚g~i0+ÏÆŠzgZyÚQkÆ(Ÿ-@î EGE~zZµ6,Š}
‡.ÞƒCìŠÚÆ%WçÆÔ]4-ö N

EGì%»y Soul 6,XCÙSK̈yg‚rìZq-
ÆÔZzgÎûì%Zq-

(Ÿ-@î EGEÅ¢zg]ÆXt‡ŠgÇZvìTäaZHì
!*Z°Z„x@{™CìZzgtZvì�CÙœð™** Soul jZkÅ™*ÃZzgT»

Yg~g‚rìX
Zq-We$~Sk»-VZÖgƒ@*ì:D
vg}0*kW(…¶K*Vvg}g[Å§sÐÔQTäŠN1

ÎZLzZWZzg�Z0+Jg;ÎZLvyÃZzg~7?6,̃yX

/øg~i0+ÏÔZq-pZ[ÐZ7ƒC
TÃB�ëáŠ ( è ì(

�pZ[~~i�YÐ�pZ[~
pZ[ZzgÇi0+ÏÆŠgxyH"Ûtƒ@*ì?pZ[ÔÀ˜xîg6,

!3}é NGEŠZzg"�hƒD�£˜�¼�ëŠÙ�Çi0+Ï~XSk!*]Ð
?Ø™Ô¾qwÔ&»41¹Ðö

HEGZ¤/}ÂÔz;VSy~Ãð"Ût7ƒ@*ìXŠzâVÃgx
ƒD��gZq-³ÆÔ(Ÿ-@î EGE~

8o-ö LO
G

Ô%Zœ/Æ’k]ÆX
Zq-ŠZ],{Zšgs»&yÒy™@*ì�ùpZ[Zzg|Zq-„Òp
ÐCkGYD�:

pZ[Ô‚g}Šâ©§i;ñ¿Å§bÔ(Ÿ-@î EGEZzgQkÅ»ggzZð»Zq-
ƒ@*ìXWc*Zq-¿YIHƒÔc*^ð N@*ƒÔ(Ÿ-@î EGEÚZ9p (Product) aZzZg

ñãïmìX‚bŠZVSyñ�VÅeö™D�Zq-W!Ð��

B@*ìZÒZz‡]~’ÆŠzgZyÔ
(Ÿ-@î EGEÅ Electro Cephalograph

ñã(,~ZzggKƒC�Xp‰Zz‡]Ôz{×gKZzg!F,ƒC�X!
gëg
(Ÿ-@î EGEÅñ�VÆz9Y]ÆŠzgZyW@¹!gëgÐw•™D�

(Rapid ‰Íc*ÎäzZÑzZa™g;ƒzZu]ÆZq-ŸÃXt’ÅqªÔ
’BCìÔZ(ƒ@*ìZ#�ZÒpZ[zZµ Eye Movemnet) REM

’ÆŠzgZyYM�Ô¿¸„c*Š™@*ìpZ[Æ REM ƒD�XZ¤/
(N e r ve ’ÆŠzgZyÔgZ�Ô��Z¡!Ø,  R E M ¬]'

ÃÔ¥uYC�XSknÔŸ Muscles áYC�(Ÿ-@î EGEÐ Impulses)
(Ÿ-@î EGE»z{z�Zd —Cerebral Cortex pZ[ÆŠzgZyw•™7YXZzg

’ÆŠzgZy REM ¹ic*Š{u¤/xƒY@*ì — Šâ©Zdw~Ñq-gLì
(N e r ve  C e l l s ) � C o r t e x £¨~"pZ!Å’ÆŠzgZyX

(Ÿ-@î EGEÆQkzÐáYD� Impulses ÐÃuƒ@*ì�� Neurons

ÆzZu (Images) B@*ìXÇi0+ÏZzgpZ[ÔìÑ] Brain Stem ��
ÅF,)ãÐ��í�(Ÿ-@î EGE~´ Impulses ZW,Z]ƒD��‘W�

%Zœ/J-X

/ZvÅ§sÐøg~™«:}2xSg‚i»
˜VÐŸ»ZÑgxÂxÑzqƒ@*ìz;V

(Ÿ-@î EGEƒ@*ìX
Zq-a¾(Ÿ-@î EGEçZ]ÆwV~Zq-{m}2x»ZEw™@*ìX

‰�Zq- — zßw™@*ì��¯$ËìZq-Š– (Impulse) Z¤/
(Ÿ-@î EGEZq-’q-
Äh~Ð•çENOZ?Øz{ƒ@*ìZq-WWeg³†&+kÆnZ"ÛZi™ä

ÆÔgzÈƒñÓx Scanner gkÃX(Ÿ-@î EGEƒY@*ìZq-u¤/x Adrenaline

)¢zg~u¤/ñVÃX
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(Ÿ-@î EGESOg™@*ìËqÆ!*ZW,ƒä»XŠÙƒñQkÆZ§Zs
ÃÙ|#™äXt§i¿{mîgÐ Impulses ÐWäzZá!*‡°{

Zg‚i~}2x — eCg`HY@*ìZq-pŠ»g}2xÐ
(Ÿ-@î EGE~
��øg}W‡»øg~™«»Zq-z (Concentration Machanism)

ƒ@*ìXZ#ëuZd-*î GƒYD�ÔëZq-¹‚g})b»‚o™Mh
�Ô6�ZLW\ÃvyTfe�Ô**ªÐZzgŠv)]ÐX@*ë
øg}Zg‚iÃ!™äÐÔ{mîgÐZ#�t¹¢zg~Ôƒ@*ìZzgŸ
a¾ƒY@*ìëÃñµŠêìøg~¡Å™«™ä»Zzgøg}âjwÆ
‚B™«~g�»Xtƒ@*ìÑözŠDøg}W‡»Ô��øg}ƒlz
jZkÃ6,.ãÆz‰Ü%6™äÐqÝƒ@*ìX

(Embryo) /"Í¯z^�<

Æ‚BÑzqƒCì
Æ(Blue Print) ~SK̈ãŸ»%Zq-u (Womb) âVÆg3

_.Ñzqƒ@*ìÔÇéZq-¤8-ÅyÆX@*ëtu¹ic*Š{zWgf
~ƒ@*ì£¨~ËZǵ45½ï GHHÆTÐ�z{zZ/g‚rƒXSÏÒpÐ�?
Ã¢zg]ƒCìZ9pzZ],8-»ˆ[ÎäÅISkÆZq-¤8-~
&Òhé Ei~Åö)™}ÔSknÂéÔ�ZK̈ãŸÆãCŠ~aopÃ¯D�Ô

»ÌÒp™**ƒ@*ìÔZzg%ÃSyÓx¬]ÅgzÝ~WÐ(,−ƒ@*ìXSy
ÓxÑiòQñg~ÐZq-Ÿ»Z¡!Âxƒ@*ìXSkZ9pœªÆaZ
ƒäÆŠzgZyÔ¬]ÅZq-zW®ZŠÃf‚~ǵƒ@*ìÔ‰

Ã�ŸÆÓx´‘ (Nerve Fibers) �¯D�Z¡!g3V Neurons

Zzg Nerve Fibers Y]~“ƒD�ÔgZ�VÆS̀ZgÆÔŠgxySy
»»°uJ-Z0+gzãîg6,Agx@*� (Back Bone)

(Ÿ-@î EGEÆÔgl,|ÅA~
ÃSk~Ð*gä»ñµqÝgìÔZzg"Ñg (Spinal Cord) £¦ezg

Æn±g�@*�(Ÿ-@î EGEÆZdw7g}îg6,Z�x0*ÃX Neurons

c*6,Z7½ïEH7 (Blue Print) &+Z]pŠZ(¼u (Cells) @*ëŸ]
gnp�ÔZzg:Ãð!*Z̧

+B542.ç
E
EGEGJc*Wǵ45½ï GHH7gnp��Q7@Ze$Š}nX

@*ëÔŸ]Y…�ÇîgÐ�ÃyÐzÃZq-¿Æ¯**ƒ@*ìZzg“
Zq-âI (Embryonic Cells) QyÃZK»ggzZðÃ»™**ƒ@*ìX854-ö E

E
GEŸ]

6,z¤/Zò§&~»x™D�aZ™DƒñQyÅZKZâYÔZq-6,¡½ï EHöy
~!*‡°{ƒD�ZzgpŠÐÇ¯z^»»xZ�xŠï�XtŠúò™**�t
)©àö)Z�xŠ~¶̂Š¢š5é EGS"ÅgŸ]Æù·ÐÔ"—)x
ƒÇXZq-WzZiÅ‚|#Æn**eƒ@*ìQ½W**Zq-"‡°{zgu�á\

ZzgZâYÅñ�ŠÏÆXt"ÍeiZíøg} (Blue Print) ÐÔ85Âî
G

Z¤/u
Z�x~ƒ@*ìZv»ZCÔZzgt¯z^zZµƒCìŸ]ÐZvÅ!

ÐX ’q-
LLHSK̈ytìw™@*ì�z{-V„·ghŠc*YñÇXHt¿

)Z’ZY„~¡(Zq-¢Ò*:å�)úg]Æg3~(]c*ŠHåXQz{py»
ßÆZƒŠHQZvä)SkÃSK̈y(¯c*ÔQZ¡IYÃŠg„HXQSkÅŠz9

(36-39 )Îg{ZÅ©-*î
G
GWGÔ ™Š,%ŠZzgúg]Xóó

/"Í¯z^»N*ì×
Egg Cell Z’Zð3aZ™@*ìZq-!***SK̈ãÃgxÃZ#�Zq-

Æ‚BÔ!*\Ð)¬]Æn Sperm Cell âVÐÔïY@*ìZq-
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5Š‹Ô "The Miracle of Human Creation" Š¶;gzy¼ÅÂ[Ô
(XSkÅ7ZC!*6ÏÆ¬%³~ÔŸ]„ƒ** Good Wood Books

Ñzq™D�Z#J-�z{®ZŠ~ÑÅV~7ƒYD�XŸ]ÔZ’Z
~âVÆg3~éZq-!*D™{ÆƒD�ÔYg~gnp�„ƒ**Zzg!*ë
ï™ºm¤/z:~WYD�Xz{Yg~gnp�ÃgxƒDƒñgzÝÐX
ˆkWçÆŸ]~ÔZ¡!Ÿ]‡.ÞƒYD�Kš/zZÔÛÔŠgŠÔ
wZg]ZzguŠÔÆZˆ‚]ÃÔ»yÆŸ]��Ù|#™D�WzZiÆ

ÃÔZzg (Food Stuff) Zg¬�á]ÃÔn{ZzgWÕVÆŸ]��Ç™D�½Z
ÆŸ]' (Organs) ZzgZ¡IY (Tissues) ÓxŠzu}¢zg~!*:V
~Zq-^Z(g™Cìz{ (Embryo) «‚|#��Zq-<

%œ/~Z¡!Âxƒ@*ìXẐfZVt'×h+(,fìÔaZ™Cì
(Ÿ-@î EGEZzg£¦ezg

(Cavity) ÆÃðeJð‹Ô̂Zq-îs²Aªî XE (Fertilization) ÃX!*gWzg~
ÐZ0+gzy (Periphery) Š¬YYìÔ�:Lƒ@*ìQyŸ]Ð�”

w•™D�XŠ}ßÆ»J-Ôt²Aªî XEÈƒY@*ìÔ¯DƒñZq-
Q2Zã"�Z¡!Âx»Zq-:æENEƒCìX<&+Z]pŠÔSkŠzgZyÔZ[J-

Sõ(ÐÁƒ@*ìX 0.078 B¢a) 2 îw~
Š}c*a¸ß~Ô›wŠP)Ñzq™@*ìÔ@*ëtŠPÁ:ÂË

’k]Ð
(Ÿ-@î EGEÐc*%œ/~Z¡I!ÂxÐƒCìX›w»ŠP)Ñzqƒ@*ì

’k]Ð��̄g~îg6,pŠ(Ÿ-@î EGEÆ−8~î OÐWD�Ôt8~î O��ẐfZV
~$+wY@*ìX (Head) aç M

(Ÿ-@î EGEÐQ½**Ñzq™D (Protrusions) ŒÛd$Zq-ŠyÔ̂ŠzQ¸g
Ãgx™D�XSk!š-öEW~ÔW@Ô(Ÿ-@î EGEÆÛzãQ¸g Eyeballs ��ˆ~

ƒD�X

��Zq-¿~�g!*„̧»%œ/ŒY@* Cortex ŠyJ-Ô
(Ÿ-@î EGE» 35

ìÔZzg{àWçÐŠ¬YYìX
(Ÿ-@î EGEW×W×ZC(,−Yg~g‚rìÔtZq-

§i¿ÅZ’ZƒCì�‚A‚w»g™ŠƒCìXaZö6,ÔZq-^Æ(Ÿ-@î EGE»
wZq-!*ÚÆ(Ÿ-@î EGE»Zq-aåðƒ@*ìXz;V¬îg6,Sk~¹„(,~Šzg
Z0+7

9Ÿ-ö FNFƒCìÔYèÃ̂aZöÆŠzgZyß**àÐ*g**7,@*ìXaZö
QkÅÇ�#ÖÆÛJ-YB (Skull) Æ9Ÿ/õ FLH·~ÔÅ̂Å7,~

Å�#ÖZÝÅ&aåðƒYCìX Skull ìÔZzgŠz‚wÆ»6,
a¸‚w~ÔSK̈ã

(Ÿ-@î EGEÔaZöÆz‰ÜÅ�#Ö»eg±5é YNEƒY@*
ìÔŠzu}ZÖp~Zq-DÙZgegÎkªÆ',Z',ƒY@*ìX

tÔ"—ÔŸ]ÆZq-ù·Æn**eƒ@*ìY'�¾ŠgZzg
QyÃ¢zg]ƒCì(,"Å@*�%ÂÆâVÆŸÃghäÆ‡.Þ
ƒäÆnÔZzg:eƒ@*ìIZiIZ0+Zi{™**Zk»Z,Zq-"Í§i¿
~XQy»f;-$½Z¿ƒ@*ìQyÆ»x™äÅ¶KEV~ÐÇZq-��

ZvÅ!’q-Ðƒ0*@*ìQyÆ»x™äÅ¶KEV~ÐÇZq-��Zv
(Spinal Å!’q-Ðƒ0*D�Ô�(,Z$!*yZzgg3zZÑìX£¦ezg

°²aZƒD�Ô��âVÆg3~ Neurons ~Ãð0*õDÙZg Cord)

0*v,ß~%ÆŠzgZy‘W�X(Ÿ-@î EGESkz~ẐfZyÃgxƒ@*ìXÅ̂
Å®ZŠZq-ÎZg[J-VYCìXZq-(,Z Neurons aZöÆœJ-Ô(Ÿ-@î EGE~

z
(Ÿ-@î EGEÆŸ]»Ãgxƒ@*ì<ÆZ’Zð0*õ¸VÆŠzgZyÔZzgSy~
ÐCÙZq-aZöÐ¬ZKHg{(6,ƒ@*ìX

Ô�!gëg~Ð
!3©gê
EE

ƒDYD�Ô (Cells) SkǢg~Ÿ̂]
vƒ**Ñzq™D�¯ä%œ/~Z¡!ÂxÆÂ]4›é G]ÃXÃÔ"—Ô

Zq-"Åg3ÆnZq-)©à&¢AƒCìXT§bÐ�Zq-3
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Ck™@*ìZq-ºm£xÃYäÅ¢zg]ÃÔtZˆkQkÆgZ3»ç™@*
ì%†yÆÔZzgIä»Z#z{ZK2wÃ(ìÔƒD�ª]Z0bCÙX

t**eƒ@*ìZq-3ÆnÔ��¯ƒ@*ìl!Zzg6,z”ÐÔ
¯g~îg6,Ã»ê™**ÔZzgZq-{mÑÆnZ(¼™**XtZq-Z�ág{ì
ZvÅÓ#Ö»��ë6,ƒCìÔZzgtZvÆDÅ"ˆ[VßV~Ð¡
Zq-ìX

ZL¶Ky)@s(Ã¥x™**ƒ@*ìÔSk Neuron tÑiòƒ@*ì�CÙ
ÃgÚzVÅ¢zg]ƒCìÔ Neurons ÆZ¡!Âx~ç™@*ìXâ&

{mŸ]ƒD� 'Guides' ZknÔCäQ7gZ3T6,Y**ƒ@*ìXt
Æ£¦ezg~Zzg(,_ƒñ

(Ÿ-@î EGE~“ƒD�CÙ3!~ Cables �é
ÆnX Organ Æ‚BgzZ:ƒ@*ìZL¶K:

Qk£xÐä3�˜V6,z{aZƒñ�ZzgSygÚzV Neurons

ƒ™vƒD�ÔZ#J-�z{7WDQk£x6,TÆnz{ AttachÐ
ÑzqG¸ZCÔ̂ZzgIYD�z;V6,XSkÆ¯g~Ô̂z{Šzu}

Æ‚Bg*‡ì™D�¯äg*!*bZq-Šzu}Æ‚BX Neurons

Support Cells ‚BƒD�71V Neuron Sk^ÆŠzgZyÔ
Yy0*D�Ô‰„z{ Neurons BD�Xpù Glial Cells Æ�

z�Š~WD�Ô�QyÃY**ƒ@*ìZ,„Zq-^6,?
Å Guides ùz{YxD��QyÃZL2ßV»Ø`äÆn
ÔNeurons ¢zg]ƒCìÔZzg¾nÆ¬zy~QyÃ'wƒ**ƒ@*ì?t

ƒD�ÔSãgLƒD��{àWçÐ (Cells) ‚>VÐ¶Ÿ]
Š3ð7ŠïXz{Âîg6,Z,Zq-!*Åg§&~ZK»V~7WMh
�ÔpŠÅZKWiZŠZ:%èÐX

%œ/Sk§i¿Ã@Ze$Š}YìÔYèg3~< — Zzg:
(Ÿ-@î EGE
»(Ÿ-@î EGEZÌJ-¯7ƒ@*ìX!*Åg§i¿ŒV6,™sîgÐ (Embryo)

Zq-!*ÅgðÆz�ŠÅ¤&™@*ìXT§bÐ�‰Ÿ]
(Ÿ-@î EGE~$+w

~ÔÌƒ@*ì7ZC¿XtŸ]
(Ÿ-@î EGE~(,}Z°ZŠ Glial Cells YD�

Æ£¨~ŠkkHic*Š{ƒCìX Neurons ~ñ�ŠƒD�ÔZzgQyÅ®ZŠ
ƒD�ÔtŸ]

(Ÿ-@î EGE Macrophages Ÿ]ÅZq-n Glial

Glial Cells Š%Š{Ÿ]Æ!*ª]ÅÌðÆnf)ŠZgƒD�X ~ñ�
ÆZ§ZsZq-l!Å6,]¯CìÔÍc*�z{ Neurons ÅZq-Šzu~)®)

ÆƒD�XZq-Zzg (Electrical Insulation) �gZq-nÆZ9pq_.
ÆAstrocytes ÅÔCÙ(0*ðYCìZzgYãYCì�g Glial Cellsn

Å™«™D�Ô»x™D Neurons Ü^ÆÔ Star YèQyÆ
ÅZq-nÆ_.[™äiZZ+Zi¢zg]iCÙY

².1¹Òø G
Sponge ƒñéZq-

ÔŠz±5é YNE Astrocytes &+Z]pŠiîg6,yZ[ƒYD�ÔÂ Neurons ÃXZ#
»x™D�‚BJœÆÔŠz‹}ƒDƒñ�#ÖZzg®ZŠ~‡ì
gppZâYÆZz‘Åð LÖÃ��Šg»gƒD�vyÅˆ°™äÆnXSy
Zë»ñV~ÐCÙZq-ÃZ�xŠc*Y@*ìSyŸ]Ð��{àWçÐŠ3ð

7Šï�XZ#�tÓx»ggzZ×Vz̧q5+k,ƒDgT�ÔŒÛd$0*õDÙZg
°²Æˆ[Ðt"Vwë{Ÿ]ÆaZƒä»ŸYg~gLìX

j&Òø EÓxÔ6,¡½ï EHîg6, Ions ÔgZÆizxÔ6,z9Zzg RNA, DNA ‚854è
EG
G‰
¶ƒñÔCÙ3~ñ�ŠƒD�XtƒÓxŸ]Ô®ZŠ~(,_YD
�Z+Zq-!ÑbÆ‚BÔY…ƒñ�¹VQyÃgxƒ@*ìÔHQy»»xƒ

ÆÔƒ@* Organ ÇÔZzgHS:]ÃQyÃǵƒ@*ì�gZbZYÆZq-Š�‰
Å! (Tissue) CÙ!*Ä (Cells) ì¹„)©àÔSkÆ´z{ÔŸ]
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ƒD��6,z9aZ™D���QyŸ]Æ{m™ŠZg»ç™D�X
�gVwÆÔ(Ÿ-@î EGEÆŸ]6,z9aZ™D��Z9$o-ö GHÅÃ

Organ ~æŠÇgƒD�XŠzuZ7ZC1ƒ@*ì�ùZq-3Y}ì�¾
»z{Zq-:æENEƒ@*ìZzg¾nÅu¤/òÃQÐZ�xŠbƒÇÔZzgt�QkÃQy
¢zgc*]Å0*OðÆn6,z9aZ™**ƒÇX@*ëÜsZ#tÓx¬]
Zq-‚BWYD�A$6,¡½ï EHÂxzZ¢š5é GGS»x™YìXSknÔSK̈ãŸ~
z;VƒD�Zq-(,~®ZŠZzg-ZÛ1VÅX»ëäŒV6,f™7HìX

W^,ßJ-ÔÓxãCŠ~ZbZYŸÆ%0*`ƒD�ÔZzg<
aZƒ@* Testosterone ~$+wY@*ìXSkñh6, Fetus Zq- (Embryo)

Æ(Gender) ìÔ‡.Þ¯Dƒñ
(Ÿ-@î EGEÆ%ÃYg~gpp<Æ74øEL

E

z, 11 _.XˆÆàV~Ô
(Ÿ-@î EGE»Z†zŠz4™zV~„ƒY@*ìX

ß~
(Ÿ-@î EGE»êz%ƒ@*ìZk§bÐ�‰�¯**ƒ@*ì¹„™s

X²A§õ XE‰ÜY(Ÿ-@î EGE~YäYD��g Cerebellum Š¶zZÑ Š3ð
²£Í/õ NGƒñ£¦ Labyrinth ÆzZ¢š5é GGS¯D�Zq-!*ëZgnï Ventricles

ñµŠï�Zq-"g8-jà (Pores) ~)â] Labyrinth ezg~XSk
Zzg
(Ÿ-@î EGEÃ‚g} (Spinal Cord) Ã̂™ä)¦/gä(ZzgŠðä»£¦ezg

²;§]~X
Zzg^ÆŸÆ Cortex z,ßJ-ÔZ¡!gº(Ÿ-@î EGEÆÛzã 20

ŠgxyQ½D�XˆÆ0*õàV~Ôgº8k5é LOGCÂxZzg
(Ÿ-@î EGEÆŠgxy

7g}ƒYD�X
—~Ôª(Ÿ-@î EGEÆqb~Ôx@{~W@*ìÔ Myelin Zq-(,ZZŸ†

ˆaZöÆZ’Zð̧V~X�V„Z¦/Z÷)ñÝc*qb™Šc*Y@*ìÔÂz{
Zzgic*Š{&¢AÆ‚BZ9p]½5Òø

YE
áY**Ñzq™D�ÔëZq-**iu

Æfg=»x™Dƒñ Neurons w•Yg~gppÆ‡.ÞƒD�Üs
‚wJ-Ô 15 Æ‚B Myelin &¢AÆ‚B(Ÿ-@î EGE~Z¦/Z÷)ñÝƒä6,

c*85Âî
G

ˆ~ÌZC»xYg~gnp�X
Gem T§bÐ�Z(Zq-ë{Z¡!ÂxZzg¾&+%œ/ÔŠzpgŠ|

ÆZ7ŠÐQ½D�Ôð»Zq-7{ƒ@*ìX Sperm Zzg EggªCells

‰„Ÿ]Q½D�Ôz{ÜsZq-ÒpÐ»x™D�ÔQy
¥â]ÅgzÝ~�Qy~!’q-aZ™D�Xt!*]gzigz×Å§b
ÈVì�ÃðÌzZu]~Ð��z̧q5+k,ƒñ¸

(Ÿ-@î EGEZzgZ¡!ÂxÅ
¯z^ÆŠzgZy7Wn¸z�Š~¡Z·tÐXZq-¶ËÌzZû~c*

Q½D�Zzg Neurons %³~‚g}ÂxÃ$ºé ELhŠîìXT§bÐ
%0*D�Zq-Yw).$zgu(¡

(Ÿ-@î EGEÆez}Æ%ÖV~ÐZq-
ÆnW0***z�Š~¡Z·t Neuron ƒ@*ìÔ@*ët**eƒ@*ì85Âî

G
Zq-zZu

ÐÔ7g}
(Ÿ-@î EGE»Zk§bÐz�Š~W**¡Zq-ZÉ:!*]ƒÏÔ6�Zg»Y
IëÐZ(¢™äÅÂµgnp�X

ÔSK̈âVÅð~Sk)©àßg]qwÃ Susan Greenfield

Òy™Cì:™sîgÐÔzZu!*gWzgZ&+{Ô!*Åg7ƒ@*ìÔZkn“Š¢š5é EGS
!*ÅgƒYì?Zq-ŠzuZìwƒYì Fetus ÅgÖ@~WY@*ì?ZzgùZq-

�^aZö6,zZª!*ÅgƒY@*ìÔSknHtaZö»ƒ**pŠQ¸g@*ìÅg
Ã?tÂŠ3ðŠêìJÜSk§iÆìÑ]Ã²

(Ÿ-@î EGEpŠ7g}îg6,aZö
Æ§i¿Ð"Ç:gLì'Zq-ÒpÐÔz;VƒD�¹„ºm

Y}ì�“QkÃQF,** Neuron ÎZÑ]XÃ�ð™**ƒ@*ìÔ‰�ùZq-
ÐÔ
(Ÿ-@î EGEÆ9z6,ÔZzgùz{T}ì Track ÆzZu Glial ƒ@*ìQkÆ

™Šƒ**ƒ@* »g Å̂~QÐ Team ÃXÆ‚B Neurons QÏ§bÆ
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ƒD���gT�7g}îg6, Puzzles ìXŠzu~§sz;VZzgÌ¬x
¾%³6,ZÐZŠe$gûì%0*Dƒñ

(Ÿ-@î EGE~?ù (Enigma)Ä
Æu„»ù·Q¸g@*ì:ÜsZq-»Š

(Ÿ-@î EGEÃÉZq-»ŠÅgÃ? Neurons

!*ÅgƒYì? Fetus ¾nZq-
QyÆÓxpZm Neurons tøgZlzùW‡ƒ@*ì�aZ™@*ì

Æ‚BÔ�ŠêìQ7ÇÇÕÿ9Ï]6,ÔZzgQ7Î@*ì»x6,˜V6,
aZ — Wc*z{Sk!*]6,@*W,»ZÖg™D�c*7 — Q7Y**ƒ@*ìXCÙZq-

ƒñ¸*gDƒñSy%ÖVÐŒVX»Ü;7HŠHì¬xZÖp
~XISkÆŸ85Âî

G
zZ4ƒZåpŠÐÔÓx¢zg~ÂéÐÔQk~�ð

ƒñ¸X
SkÆ´z{Ôz{Zq-!*‡°{ÂxÆîg6,Ãðf)ŠZg~»x™äÅ7

gnp¸Xt6,¡½ï EHWgegøg}Z�x~ƒ@*ì¡"ÑgVßV~ÐZq-
~ŒÛWy Terms ��ë6,øg}W‡Å$!**VƒC�XSK̈ãð»7{Sy

~ªCÙHŠHì:
LLZzgëäSK̈yÃ8-ö FNEƒðèÐ¯c*XQëäQkÃ$‹ªî ENEÐ¯c*�

�)Zq-æ]§J-(Zq-ôp£x)ªg3(~g;XQëäQkWÃpy
»ßÆZ¯Šc*XQëäQkpyÆßÆ}Ã)Í“Å(1K¯Šc*XQëäSk
1K)Æ‰ZbZY(Ð¯ðAc*VQ<c*SyA-V6,Í“QQV9ZHSkÃ
Zq-5rð Ng]~XÎ(,~',•ZvÅ�ƒÐ4¯äzZÑìXóó

(12-14 )Îg>Z>ëyÔ
LLHÂ”GƒŠHìQkÐTäaZH8ÃèÐQ¢{ÐQ

7gZ™Šc*8ÃZq-WŠò?Q~Â¸HƒVz„Zvì÷Zg[ÔZzg7â}ƒV
(37-38 )Îg>ZwÔ»Ô ËÃZLg[»Ñq-Xóó

/3ÆÜkã~7{
Ÿ]Æ¹„Zë&6V~ÐƒD�z{�%ÐÔp~

ÐZzg"ÛzrÐ0ƒD�Xz;V6,CÙï~GÆZ§ZsZq-Z9p
eg`ƒ@*ìÔ�3ÆZ0+gzyÐÛzyÅ§s»x™@*ìÔZzg3Å„~

¼Š%µ',¹îg6,ÃuƒD�X
"—ÔâVÆŸ~(,ðF,~ÆŠzgZyÔ�3Ÿ]ÃZ(g™**ƒ@*

ìQyÆ¬Ð³™Š{»VÃXSkJ-îÆnÔŸ]»^«ç LE2ßV
Æ@sÆnðƒD�QyÆn<~„Xz‰Ü»ÒpÇZ(„Zë
6�2BƒC�X

B¢aÆÔc*Zq-tz‰Ü~¡Zq-²Æ 1—
100 Zq-£ò{òÇ

ÃÃgxƒäß£x~X@*ëÂx Organs Î,zÆ',Z',áYMh�
6,¡½ï EHîg6,»x™@*ìÔ¾TÔZk§b�ÃðtLƒ70*CìX

<~Ÿ]Zq-M^¯D�Zq-{mgZ3Åcz~™D
ƒñXZL2́w6,î6,Ôz{T…�SÐZzg¥uYD�XŠzu}
ZÖp~ÔZg1VŸ]¬„ÐY…�QygZ2VÃ¢zg]ƒCìZ(g

™äÅîZLoiwÃÔZzgê™D�Iä»Z#z{í�»V6,
ZyÓxÝ]~ (Confusion) ˜VQyÃY**ƒ@*ìXz;VLÃðZF~

ƒä70*CX�gVwÆÔnz~Ÿ]Zzg®ÆŸ]LZq-Šzu}Ð
Z(L™D Organs Y70*DÔZzg:6,¡½ï EHîg6,»x™äzZáZ0+gzã

�XSk§bÐÔZ’Zð<WoÆ‚BZK̈ã^Z(g™@*ìX:ÂÑÏ
"F,v�c*"‡°ÏSk‚g}§i¿ÆŠzgZyQ½CìX

ŒVvƒäzZáŸ]Zzg8èELEÐz{Ãg�ƒD�QyÅ
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2w6,ŠsV~Zq-Šzu}ÃTyfe�Xt!*]x@{~Wðì�
ÃÒ™ä”�Ø`ä Neurons ‰„Z¡!Âx%0*@*ìÔZg1V

QyÆ‚¹V»ÔZq-Šzu}Æ‚BÝƒäÆnz{ZzgïYD�
Åzz Organs !*ëZq-6,¡½ï EHeiZí~úŠ¶Wy~^ÃZzg‚|#Ã

¯D�X
7[gº 120 �gVwÆÔ(Ÿ-@î EGEÆŸ]‡ì™D�ŒÛd$

ñµ"ÛZë™äQyÆŠgxy¢zg~F,c]»Xtìw™**Â7ƒ@*�³
~Zq-Âx~Z,6,6ÆH¼ Short Circuit Zq-zZuģ~tc*

…eJYìSK̈ãi0+Ï~X
t"ÅgŸ]Æn**eƒ@*ìÔøzxƒ**ÎWZzgöy™ä
~"ŠZrˆ!*]Æ‚BX

tZvìÔëƒ»xZyÔ�e@*ìŸ]ÃgZ3T6,Z7»ƒ@*
ìZzg8+MÆ‚B�CÙ3(ìZKZK2wÃXWe$7ì:D

LLc*ŠgÅ�z{ßvZLg[Ægz',zYäÅ§sÐ—~7,}
(54 )Îg>¢hÕä

E
O]Ô �Xc*ŠgÅ�z{CÙqÃZLZq©~nƒñìXóó

/øg}Z�x»Z9pÂxÔ

Zg»IÆŠúòÅÔ™@*ì
Zq-Ú‚tWäzZÑZg»YI»:©ƒ@*ì�SK̈yZzgÈg

Zq-„7åELOZdÐƒDWñ�X{CegZ"5½ø JE
Y

Zzgð{]¹EVÆÔ’k,~
Zq-9£Áõ EN (Apes) Zzg%ðz‚bÆfg=tßZ+Åj,Z‚ÛZð™D��Èg

ƒñKã7icÆ‚BD+g"îg6,¶ìÔZq-¦ñºƒñS̈KâV~X

Å¢g)4è
GL

GZgMC@*gõÆKÆŠzgZyi0+{g„ Apes bDÙZgÐiZZ+
 �XZy~ÐZq-(,~®ZŠnzxZzg¸T$ƒ̂�X°iâ:z;VÜs

ÔbDÙZgÆc*Z,nzx (Fossils) ÈgÆZlx!*¹a�X@*ëWU*g
!-A?ç
G
E{ 120

ZlxÆ¯D�Zq-fg&â~.Zg»IÆn{äð{]îs¹*VX
ZzgŠzu}A-V»Ô (Skulls) Zg»YIzVäZN[HìÅ7,-V

QyÈgzVÆZlxÆÔgLÐ(,}J-Ô�¹ic*Š{ñizVƒDQ̧y
»�PZq-nzxSK̈ãYVÆ Skulls Æ£œÆZzgA$Qy~ZŸ†H

ƒD�Ô@*�ÉeZ%SK̈ãSg»YÆð{]:©ÃÔ�Òy™@*ì�
SK̈yZzgŠzgq¢ÆÈgœ�7åELOZdgnp�XZzgt�t‘‡]D+g"îg6,

XZzgŠzuZ (Monkeys) Q½~�Ô‚B~‰aZG�)q¢ÆÈg
¤/z\ÔZ(gHì%ÅZq-Šzu~�ácÔQ¸gDƒñ)q¢ÆSK̈âVÃX

|Ô¾qwÔtì�ÓxWU*g
!-A?ç
G
E{ÅÔ=ôZÑ¡IYÅZzg§»]Ô

Æ�eD��tŠúò7g}îg6,"ãCŠƒ@*ìXz;V!** V ÆŠgc*:
— ÆŠgxy Apes îg6,Ãðk̂o]ÔËÌ{0+ZãģŠZg~»SK̈yZzg

ð{]ZYâVÔ™}ZDwÔ;BÅÌðÔZzg²,ç YNZ{Á{ÃVÐ?Ø™7
Šø7[ƒZìX

Evolution )-¥â]ÆnŠ¶Ô;gzy¼ÅÂ[Ô
(X Darwinism Reputed Zzg Deceit

ÔApes ÃËgkgee@*ì�ÑzqÐ„SK̈yÔZK̈ygLWc*ìZzg
„gì�X‰Ã]Òø�Sg»IzVÅˆlƒCìÜ™äÅ�g Apes

ƒDƒñ!SK̈yÆ7åELOZdÆ�0ƒD�Š*SK̈ãYVÐ�
¹„qDz!VJ-i0+{gìÔ̧ŠkDÙZg‚w¬UJ-Ô�gVwÆXSk
Æ´z{ÔZq-(,~®ZŠSK̈ãñ&42.ç EGHGEÅ�~i°iâ:gì�Ôgnp�z„8
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}.z{wZzgS:]6tnzxSK̈ãhgBb¶XƒÐic*Š{ZëÔz;V
ƒD�"Ñg=ôZÑ¡IYÐ0"ÛtSK̈âVZzgÈgzVÆŠgxyÔZzgt
ƒW7Mh�z�Š~Sg»YÆfg=X

/SK̈ã
(Ÿ-@î EGE»Zg»Y:Zq-Á[6,FF@*G~egZz"54è GEGEo{

‰7åELOZdÐQ½ZìÔ Ape Sg»YI|Z]»ìwì�SK̈yÃð
Zzgt�øg}ÇSk{C§i¿ÆŸÆŠzgZy%0*ñZzg(,ñ¸X
QyÆ_.Ôøg}

(Ÿ-@î EGEÅ›úZq-Zg»ð_“ÐƒCìXZzgQSkŠúò
Æ_.ÔZZ4[p´VZzgŠgCSN[Ô%ËÑc*@sÆÔ¸Sg»Y

)|(�Zg»YIzV»g�qƒ**Ô¹ "Fact" Ænf)ŠZgƒD�X
Æz{F,KM~gnp Skulls Ò]Ð@*G™**SyŠúzV»ƒ@*ìF,KM~

�ÔÓxgzÝ~pŠÆZL¬Ð‡ì™Š{ìwÆÔgLÐ(,}J-X
ZfgZùÚ…7™D�SkŠúòÆ‚BZzg{C
X¾TÔ‚gZ6,z•{(Ÿ-@î EGEÆZg»YÆmÐZgU*"$ƒ@*ìX J]ñ³,†]Ú‹

��áïƒD�)ÇSK̈ãÄo}~ÔÃð!*‡°{ Skull |~Ô
ŸÇªCÙ7™D�ÔÜs~�¼�ëÃ¢™äÃ¹Y@*ìXSk

Æ£¨~¹ZdƒC�Ô Apes Æ´z{ÔF,¹5+k,&&SK̈ã
(Ÿ-@î EGE~

ZzgQk»eiZí)©àîg6,ë{ƒ@*ìXt&&�g!’q-ÆÛR,
ZbkÐZEw~WC�‰z{6eiZbaZ™DYD�XtŠúò�
Z,Zq-	{¯z^»qï�)(Ÿ-@î EGE(%0*c*ìZzgQ½ZìZZ4[pZ]Ð
¡Zq-ZÉ:ìwìX

ƒÐ¬ÔSk!*]»™sƒ**¢zg~ƒ@*ì�z;VÃð!*Z°Z„
Ú
(Ÿ-@î EGEÅ�#ÖZzg»g™ŠÏÆŠgxy7ƒCìX

�g−!*0+Zye-e&¾æELHSkªÃÒy™@*ì:
ÎkªkÆŠgxyƒC 15 ÎZzg 14 Zq-Zz‰SK̈ã

(Ÿ-@î EGEÅ�#Ö
ìÔúÒÏ™DƒñZq-gfÆŒÛd$Zq-DÙZgÐŠzDÙZgJ-kv¢ak
J-XtzW"Ûtf;-$~¶$+7ÐÃð_“ªCÙ7™@*ìXz;VZ,
ßvgì�‚BÙVÆŠzDÙZgkª�áVÆÔéWCg™Z!ðLwÆÔZzg
z;Vßvgì�Zq-DÙZgkv¢akwÆÙVÆ‚BÔ‰W**Iw
"ÛZ÷ÆXHWCgÔW**IwÆ£¨~Šz±5é YNEf5å?Z(Zq-ìwZL~Ãð

p7g‚rìX�
(Ÿ-@î EGEÅ�#ÖÆÒpÐÁF,Åð LwÆƒD�Ôgnp�

�g�á§i!*yÆZq-¾&+ÆZzgz„nÅŠâ©&¢AÆZzgÅgZzgf;-$Æ
6�ÃðZzgZd!Ñ~&¢A»qï¿ƒ@*ìX

aèz;V6,Ãð!*Z°Z„Ú
(Ÿ-@î EGEÅ�#ÖZzgf;-$ÆŠgxy7

ƒCìÔz;V6,Sg»YÆËŠúòÃuQwZ…ŠZ]ÅãCŠ6,ZÌqÝ7
ƒ$ËìXtqªCÙ™Cì�Šúò�

(Ÿ-@î EGE�#Ö~(,kì¢zgÂVÆ
�Z[~SkÅãCŠ:ÂË‚"543¨ë JGEHEx@Z]c*ÞŠ]6,ƒCìÔÉÁ[Æ
@*G~eZgz"2.ç GEGEx6,ƒCìX

SkÆ´z{ÔSg»ð:©zVÅãCŠ(Ÿ-@î EGEÅ�#Ö6,ƒCìZzg�
Z0+gzãîg6,§ŠZ]gnp�XZq-(,Z§Š�ƒ@*ìz{t�Íc*Z’ZðSK̈yË

ÅqªÆ‚B�QyÐ Ape Man uJ-(,}Çgnp¸£¨~
™[ƒD¸X

ÆApes :©Æ_.Ô‘‡]�gTZ̧q-½ãz,§i~
~ZÁi+Zg 1869 gnpƒñ(,}ÇÔ�Zg»YÆyÅF,Šh+™@*ìX

ËÅh4øGÔZq-8@*gõ»âCÙ�ÃtŠgCm{§»SÖg™Dƒñ�¡~
)ŠgC(ZN[SK̈ã

(Ÿ-@î EGEÅF,)ã7™YåX¡~ZN[Üs«™Yƒ@*
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ÆÔqÑèz{zZª Ape 1WŠòÃZq-
(Ÿ-@î EGEÆ‚B��ËŠgZd/£Z̈q-

îg6,g‚rìZq-¹Á²&¢AÆ£¨~Zz^xîS&¢AÆMkÆ
øg~(Î‚gÆX

eZgzȳg~îg6,Yy0*@*ì�t7™@*ìZq-Š–QkÆÃtÆ
nÔYèSK̈ã

(Ÿ-@î EGE�Qkä%¿Hå�gŠúòÆƒDƒñZ’Zðå¹
„(,Z£˜QkZ’ZðWŠòÆ!*g}~pŠZLÃtÐ7ÍðÅ¶XzZÅøL

Æ�Z[~ÔeZgzyŠ–Š~¶�Ô
=Qyì�?ä7g}îg6,vg}ZLZzg÷}Ã̂7âgZì

ÿÃtZg»YÃþ —

ÃðÌÃ]ÒøŠgc*Ä7ƒñQ̧kz‰ÜJ-A$eZgÌy»egò
ŠHåXSyz�;]Å¯6,ÔZ#L7YY@*�YVZzgùZ(Zq-ë{�

�gSK̈ã
(Ÿ-@î EGEÆ%0*c*åZ’ZðSK̈y~ÔÂZg»YIÔâCÙWU*g (Organ)

!-A?ç
G
E{Ôgle^ä�Z[Šc*åÔLL~SkÆ!*g}~−‚ñƒxìwÌ

7g‚rƒVX

��#ÖÆWgeg~ (Skulls) /Å7,c*V

F,KMŠ�‰Ã̧ðÞŠ]Zg»YÅ:¯n
Å7,~Æe�eZgz$h4ø

EHÐ¯ñ‰Ô̧ZK̈ã
(Ÿ-@î EGEÆZg»YÅ

æZf™äÔzZªîg6,Ãð‚4o]7¯n¸X|~ÔÃðZg»ð
ģ‚³ÒpÐ77HŠHì�Qy~z�Šg‚rƒXtģ!**îg6,Qy

ÆŠâ¨V~z�Šg‚rå��ǵÑzqHåÃ]ÒøÃSyÎV~X
Zq-f~ZMZg,�²£Ñõ Nîg6,Sk!*]»ZÖg™@*ìÔz{ÃÅè LE0*>Í

ìÔßyÆŠgC@*gõÆñi*ÆrWU*§
!-A?ç
G
E{ÆX

z{!*g!*gSk!*]Ã™sHì�eZgz"2.ç GEGExÅ#^©1¹ÿ
E
Gz�;]ÅuJ-

@*GÅYCìXZq-SÚz-,Ô0*R,ÍHì�Ÿ��ßvZkŠgI™D
�¦k,É™äÅ‰�z{z�ŠgnpƒVÔ@*ëz{zZªîg6,ÃËgkge~}
Ì70*ñ‰�Xz{ZL!*]»ŸYg~g3åëƒñ:

Z¤/?7yƒÔöÆnHo]ì??¾ƒDÔz;V6,ÃðÌ
7ìÃ]Òø~³ZyZzgSK̈yÆX

§ŠZ])ÇÄR,~~Ô´z{ªCÙƒD�}2x~��?m,H
ŠHì!540î NEGE

(Ÿ-@î EGEÆZg»YÆÔQkÆë{‚|#ZzgZëZdwÆ‚BXZ(
%0*YìZq-Z0+ñ}2xÆfg= Organ ìw™**�SkŠgë{Zq-

Mutation Zzg Radiation 6�ZZ4[$+ÑîÆÔ"p!*]ƒCìX
)àk,Zzg$+Ñî(ÆâCÙ¾Ss™zSkßg]qwÃZk§bÒy™@*ì:

Zq-ZZ4[p~Ô
².1¹ÿ G§i;ñ¿Æ)©àåÂx~Ô�

Ç‰Zq-ZZ4[nŠ! — i0+ÏÃ‡ìg‚rìÔ»yZ[ƒ**Dƒ@*ì
Zq-ùjyÃL~Dîg6,L~]å NJg7Ñ@*ìX (Wires) gZ�V»

SK̈ã
(Ÿ-@î EGEZq-¹ic*Š{ë{eiZíg‚rì£¨~��¹„F,¹

c*C)ßY~ƒ@*ìXà{WÃtÛR,gZLZ
+C42.ç
E
EGEGiÆnIY]

Â™ZD�!*g}~
(Ÿ-@î EGE~"3‹-)é

GEE
G]ÆÔZzgQyÅj, (Seminars)

Z‚ÛZð™D�qÝ™ä
(Ÿ-@î EGEÐ!’k]QyÆ].h+eiZbÆnX

Zk§bÒy™@*ì: z ç²-)4iï GGHZzg‚bgZ>W,̂ZuS§
ZzgZq-¿~Zq-&7&+»(Ÿ-@î EGEƒ@*ì�Ô6�ëY…�Ô

»Ñ]Å¹„ë{Zzg!*‡°{îg6,!*F,KMŠgC—ƒCìX
(Ÿ-@î EGEÅð

Æ»ï%:6,̈g™D�ÂŠúòÅZÉ:â:�(Ÿ-@î EGEZ0+ñZ·‡]»»xƒ@*
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ìÔ²£ÿ N™‚tWYCìX
|~ÔÃðZg»YI77ØLLùóó?ùÃðL‡.Þg;ì

0*äZq-x�Z[ÔZzgŒVätHì�t:©)Lƒ@*ìX�g
VwÆÔ{~9ìZògyÔZq-Z%kZÎ]4jè

IGIE',ZñZezZ$g.3ï
EEHWs‚b

)ÔÃ#¥™DƒñtìÅ¢zg]ÃCkHå:
÷~™~ÔSK̈ã

(Ÿ-@î EGE¹„ª]Z0Zzg%æFNZuZg—ì‚g~
»Ñ]~X

Y~SyZÖp»ZÖgHåÔZ#ëYy0*D�¹Á 1929 Zzgz{
!*g}~

(Ÿ-@î EGEÆ£¨~�¼�ë°iâ:Y…�X
�g§»CâCÙågz6&+»Iì�Sk!*]Å6,zZ{7¾Šgz‰Ü

»Zq-îs²;Šg»gƒZåÔQÌz{0*@*ìz„¦gSK̈ã
(Ÿ-@î EGE»Q½ZåZg»Y

Æfg=T»¢™****eƒ@*ì:
7Ôê±è NEîg6,Ô~pŠÃtÎW6,gZè7™Y�tÂZg_Å

™V‡.Þg„�Ô85Âî GŠgCZN[Æ¬zyÆ‚BÔ85Âî Gz‰ÜÆ"ˆ[
ZŠzZgÆ*gäÆÃZ+}Æ‚BT~Zg»YZC»xi0+Ï6,™@*g;Ô¯ä
‚g~™*ÔQkÅZK‚!‰qZzg�á-Æ‚BÔQkÅª]Z0õÂV

'~pŠÃâb™7YÎW�WçÔ»yÔSK̈ã
(Ÿ-@î EGEZk§bÐ¯ñ‰

ÔÒy™@*ì�z{7Y} Layall Wastson �XZq-Zg»YIâCÙSK̈*]Ô
ìùZq-SK̈y‚BZq-(,}

(Ÿ-@î EGEÆQ½eƒÇ%ÖV~:
Ô�gVwÆÔ¥xƒ@*ì�Z½ZƒÇÃð**¥x£x Apes âegy

— ÐXz{:Ãðâègnp�ÔZzg:ÃËgkgeXZzg9Z’ZYâegyZK̈âVÅ
— ¦ñŠc*ÈZgZ:îg6,Ô·ŠPfÔZziZg¯äzZáÔ(,}ÙVÆZ"ÛZŠ

ƒDƒVÔZ¤/ëZLW\Æ‚BFƒD�ÔÂtZq-)z~îg6,%æFNZuZg

çnìX
tƒeñYD��Š“ðW}SK̈ãÇÆQ½}ƒVÐSg»Y

ÐZKÃð‚³ãCŠ7gnpXz{ƒD�¡{Coø�#̂©1¹ÿ
E
G¦gZ]

ÐQ½D�Xtìw™**�SK̈ã(Ÿ-@î EGEÔZq-Z,eiZíÆ‚BT»Ãð
)ßY£7̈™$ËìÔZ·tÆ³~Q½ZåÔƒ@*ìZk!*]Æ)z~
�Šúò™**�ÛR,keiZí7G‰Ô̧Z

+C42.ç
E
EGEGiÐÔÉŠJÂVZzgö_5½øH

ÆW:~"‡°{îg6,YÐz�Š~Wñ¸XZq-¹QßàÔxg‚ð
ƒÏJÜ�aèñR,kÃÑiòîg6,eiZIkǵƒ@*ìÔA$

(Ÿ-@î EGE�ÑözŠîg6,
ZdeiZíÌeiZíƒ**e’åX?ÞŠ]ŒV6,ÈVƒCì�

(Ÿ-@î EGE»eiZí
ZvÅðƒCìX

/Z·t
(Ÿ-@î EGEÅ™«»Œ7Š}Yì
aè(Ÿ-@î EGEøg}‚g}ŸÃNzw™@*ìÔ−‚vy��QkÃzZµ

ƒYìÔ**‡.Þ̂°}òaZ™YìXYèZq-B¢aÆ',Z',»vyÌ
Zq-M®ZŠÆŸ]ZzggZ�VÃvyàYìÔz;V6,JŠzg¦kZþW,Z]
%A$ƒVÐZ,ãCŠ~§i;ñ¿~‰w»]ÔjZkZzgqC~X

Z,ÂçZ]Åßg]~Ô¾qwÔ¢zg~ZôïD+ZÛZ(gG
YD�X(Ÿ-@î EGEÅ™«»»xÅ7,~ÐZ(gHY@*ì��¢zg~îg6,J
ƒCìZzg7g}îg6,

(Ÿ-@î EGEÃ=Í}gSìX
ÃSk§bÐpŠ»ZCÔZµÐD» (Organ) Ÿ~ÃðZzg�

‚ây7Šc*ŠHìX]ìSkñW,ZôïD+ZÛ»Âœâ]ÆÜsÔ
(Ÿ-@î EGE

ZLZëZdwl!Z�xŠ}Yìz;VÜsZq-zZuzŸs#ƒ$ËìSk
(Ÿ-@î EGEÅÔŸÆnÔi',Š„ZÌÐzZ4 Bone Cells §&ÆnÔ�
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ƒD�ÔZzg!*ëï™WD�ÔZLZq©~he(Ÿ-@î EGEÃ%Š!*îÆQk6,ZW,Z0+Zi
ƒäÆtƒCìf;„ðXÃðÌ¬xWŠòY}ì�Z(Zq-eiZíÔZ0+ñ
Z·‡]»»x7ƒYìX

6,Œ (Nerve Cells) øg}
(Ÿ-@î EGE»¹„**iuÂxÔZ¡!Ÿ]

ƒ@*ì�Z9p]½5Òø
YE

Æ‚B»x™D�Ô7g^Ÿ]�SyZ¡!
)py~ñ�Š Serum Ÿ]ÆZzgpyÅ**CVÆæŠÇgƒD�t**1V

ÃQk (Spaces) 0*ã(ÃpyÐZ™D,Ô½Dƒñ
(Ÿ-@î EGEÆ{à»V

~¾@*gLìXSk§b (Serum) âùÐXZq-Æó̀{ÐÔ
(Ÿ-@î EGESkâù

(Ÿ-@î EGE»ziyŒÛd$4k¤/ZéÆÁƒY@*ìÔÍc*�(Ÿ-@î EGEÔpŠÆZLziyª
zÔÁƒY@*ìXtj[+

(Ÿ-@î EGE~ÚuÃø~ƒ@*ìÔZzg 1—
30 ¤/Zx» 1500

��ñµŠêìj[+ÆŠ!*îÃNzw~g�»XÃðŠ!*î~ZŸ†»È
(Ÿ-@î EGE

6,Š!*î~Zq-ZŸ†ÔZzgtƒ@*ìÂîg6,
(Ÿ-@î EGE»vyX¾qwÔ

(Ÿ-@î EGEÔ��g‚r
Zq-¹**iu‚|#Zzg"uZëf)ŠZgc*VÔôpƒ@*ìZq- — ìŠzâV

ZfgZ$šð JVÐŸ~XZ¤/
(Ÿ-@î EGE»Skj[+Ð�áuÐD»‚ây:ƒ@*É

Oñz{g‚rƒ@*!*Z°Z„ÓkÅ7,~Æ‚BÔÂz{dŠHƒ@*pŠÆZL1ú
ÒÔŠ!*î(,kƒ@*Zq-¹„Zz‘Åð LÖJ-Zzgz{%æEN~§bÐQkÆ»g™ŠÏ
6,ZW,Z0+Ziƒ@*X|~Ôñ]zZµƒ$ËìZ#Š!*î

(Ÿ-@î EGEÆZë%Zœ/~Ð
Zq-~ÌÃgxƒ@*ìX@*ëFg~ÆZ]4k5é GIEðZW,Z]Årð Ng]~ÔëZ,Zq-

%nÅqª~Ô�gVw Hydrocephalus X»L‚o7™D�
ÆÔ(Ÿ-@î EGE~j[+ÔZq-uÃË.ç LH~{òÅzzÐÔiZZ+lZg~¦ƒ**Ñzq™@*ìÔ

Zzg³~Š!*î
(Ÿ-@î EGEÅ»g™ŠÏ%æFNZW,Z0+Ziƒ@*ìXZ#J-�tj[+ù~Æ

fg=ïÑ7Y@*ìÔ(,_ƒñŠ!*îÆ³~Šâ©Zdw~¶zZµƒC
ìÔÂ)baZƒDg*!*bÆÔZ0+ñ6ÆÔc*85Âî

G
ñ]zZµƒ$ËìX

SkÆ',ÜsÔZ#
(Ÿ-@î EGE~j[+»Š!*î°æ

YL™**gïÅð LwÐÁƒY@*ìÔtaç MÆ
”h+ŠgŠzVÅzzáCìÔZzg

(Ÿ-@î EGEQÐvy~2ƒä4ìX
Zq-Šzu~VwSkÆDÅÔƒ@*ìz{Âx�pyÆn(Ÿ-@î EGEÅ
¢zgc*]Ã7gZ™@*ìXaè(Ÿ-@î EGEŸ~‚g}§i;ñ¿ÃNzw™@*ìÔ
Zkn

(Ÿ-@î EGEÃÎ@*gpyÆ"ÛZbÅ¢zg]ÑhƒCìXSkÆnpyÆ
·îÃ‡ìǵƒ@*ìÔSk!*]ÅÃð6,zZ{7ƒC�pyÆ·îÆ¿ÃÚ
Yg~gppÆneì¼Ì7YV:ZŠZ™**7,}ZzgtZë¢zg]7g~Å
YCìZq-)©àôZãÆ‚BX

Ã{ƒYCì̀c*ypy Organs 85Âî
G

Z¤/pyÅ"ÛZbŠzu}
yZy¿~WYD (Nerves) ÅzzÐÔZZ¡[ (Hemorrhaging)

�(Ÿ-@î EGEÃpyÆv™ä~ÔZzgpyÅ**CVÆ¢ZkÅ_“~F,KM
ÅZq-®ZŠJ-YC�¬gèîg6, Organs ~WYD�XpyÅ**1V�

Å§s� (Arteries) È™Š~YCìÔZzgpy»·îñhŠc*Y@*ìQyÑc*âV
pyÃ(Ÿ-@î EGEÃáYD�X

Æn Claims Z#Sy%æFNZuZg›ë»‚o™D�ÔZg»IÔZL
�
(Ÿ-@î EGED+g"îg6,%0*c*åÔÃðëwzŸs#77™Mh�Xz{Skn

ZL6,-VÅ¹ãÆézŸ0V6,‡™Dƒñ6,z•zVÃ{mz¬x™D
gT�ÔZ�ágZ]Šïƒñ�

(Ÿ-@î EGEÃ¢zg]ƒCìôpg�ÅZzgt�Z·t
Qk¢zg]»�Z[ŠêìXt"—**eƒ@*ì"ÅgZ·‡]Æn
ç™**Z,Ãð¢zg]»ZzgaZ™**Z,Zq-)©ài�gZq-˜yÅ7,~
ÆXZg»YI�ìw™D��Å7,~Q½~¶Z·tÐ™õ£œÆ
nÔ´z{SkÆ¢zg]ƒCìzŸs#™äÅ�ùz{(Ÿ-@î EGEôpg;åZ#
J-�z(z‰ÜZ#�Å7,~z�Š~WðƒCZq-

(Ÿ-@î EGEÆntÎZwÐ?Ø™
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ƒ@*ìÔ%Å7,~Æi0+{gxc*7gZ™**pŠÆFZdwÃX
Sk!*]ÃZ(g™D��SkÆÜszZ¢š5é GGSƒ@*åzZ§:z{t�Zg»Y

Å©ÉÆ_.Ô¬D+g+Cé GESÅ7,~ÃgxƒCìA$Zq-
(Ÿ-@î EGEZ·tÐ¯å

Å7,~~X6�ëY…�ÔZg»Yìw™@*ì�CÙqðƒCì
¢zgc*]ÐÔZzgt¢zgc*]7g}ƒD�Z·tÐXt**eƒ@*ìZq-

c*ÂxÆn%ZdwÆ‚Bz�Š~W**XZ¤/Z(ƒÔZ·tÃ (Organ)�
Š9ƒÇw~Zzg7|™ãƒÏ(Ÿ-@î EGEÆ**iu¡]ÅÔZzgôpÅ7,~Ã
dqwW**ƒÇz�Š~QÏz‰ÜXZ(¼Z(g™**c*ìw™**ÃðÌx¿Æ
n**e!*]ƒCìX

SkÅÃð6,zZ{7�ù**ez{ƒYìÔZg»YIzVÆ{C
oøÆ_.Ô(Ÿ-@î EGE›ú0*@*ì%ÖV~XZknÃðÂµ™@*ì�Å7,~»
%0***ÌQy%ÖVÆ_.ƒ@*ìX@*ëÓxÃËÅ7,c*V™*~bCÙ{
™D�QyÆ¹7g}îg6,F,¹c*CÝ]»XÐ�z{%³zZg*gC
g„‰XÂÃðÌbz~îg6,µc*ZŠðg~%c*CÅ7,~5ZÇV~L70*ð
ˆìX

Zg»YIÆGz£ÆnëwKÅ{§ÔëÃìw™**ƒÇ�
Z·‡]ÎaMh�ÔZôïD+ZÛZ(g™D�ZzgWÐÅö)™Mh�Ô
Zzgt�z{¯D�Zq-ZZ̧]pŠÆZLÒpÐX!*z�ŠÆWäz�Š~Z
Z4[îg6,ÔZg»YIzVÆZ·‡]s~ÒpÐ!*Ågƒ**ƒÇÔZzgCÙqz{

™D�µ/ÈƒCìXtZ·‡]¬]Æ!*g}~ÎaMh�85Âî
G

SK̈âVÅ&6VÐWÐÔZzgŠzgZ0+.:»x™D�X´z{Zi,ÔZ·‡]
Zg»YIzVÆpZ1V~ÌÀ˜Lt7™D�X

Š*Æ¹„**ñg‚bŠZVZzg&½54jè
HEGIEßvZq-ái&6VÆ

z, 21 ‚BŠgc*Ä7™Mh}Ì(Ÿ-@î EGEÆQyÆŠ„gk~Ô85Âî
G

‚BÓx
œ~Å)ßYÆQyÆßZ$+h+6,XpZg»YIzVÆZ·‡]ÅôZã~
¯äZq-F,'.$zguZg1VŸ]ÆŠgxyt"—**eƒ@*ìzZh
™**ÃðÌZ±gÃQkŠúòÆ‚BXQÌëÃ~i¹Yg;ì{~ƒð¹*V
!*g}~Z·‡]Æ�z{»x™g;ìZq-!*Åg§&~ÔZ¤/85Âî FGÃtZg»Y

Æ**»g{6»ZÖgF!*gHY[ìXz{�"5é ENE™D�tð{]¹*VŠ3ð
Šï�7g}îg6,!|CÂî NE&Xt**eƒ@*ì

(Ÿ-@î EGEÅ-ðÆnaZƒ**
Z·tÐXtZvìÔ‚g}ZâY»{ÛÔ��ðHìSy**iuÂZi**]ÃZq-
"ÍF,KM~X

ZkqÃŒÛWyÅWc*]~ëÃc*ŠŠÑc*Y@*ì:
LLZ}WŠòËqÐ�ìÂZLg„™*6,ÔTä8Ã¯c*Q8Ã

(6-8 ÇHQ8Ã',Z',HÔTßg]~e;8Ã�hŠc*Xóó)Îg>ZÑ¹gÔ

/â°:ZvCÙqÃZLZq©~nƒñì
i}6,CÙqÅðÆúz;VZq-Ñƒ@*ìX
ZvŒÛWy~SkqÃªCÙ™@*ì:
LLÎH?ìw™Dƒ�ëä?Ã¯c*ì¡öÓ˜ÆnZzg?

(115 )Îg>Z>ëyÔ øg}0*kß™̂:WîÐXóó
LLëä7¯ñ�W�yZzgi}Zzg�QyÆÖ@~ì%ÕÆóó

(85 )Îg{vÔ
z;Vƒ@*ìZzgZq-ÑúCÙ,ÆZK̈ãð~X

j&Òø Eøg}Ÿ] Ion øg~W@Ô»yÔ**uÔÓxøg}Ÿ]Ô
~ÔgZÆøg}Z¡!.$zgu~Ô DNA ~ÔE®Ò5ëGRˆÆeøg}
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Ôl!ÝsZ§ZsZ¡[ (Spaces) Gaps ÆŠgxyzZµ Neurons

Ñg ÆÔS4,Z'.ø
J

�»ggzZÇV~ZŸ†™D�c*!~ÑD�Zzg" (Nerves)

ÓxðG‰�Zq-{mÑZ�xŠ¶ÆnX — Šzu}¬]
øgZW‡Zq©GZzg=Í}ƒñìëÃCÙ(Ô6�zZãîg6,ªCÙH

ŠHìŒÛWyÅWc*]~:
LLZzgëä¯c*ìSK̈yÃZzgëY…��!*'WCgS�SkÆ

Y~ZzgëSkÆ4,Šq-��Í°zgh+Ðic*Š{ŒÛd$Xóó
(16 )Îg{‡sÔ

LLZzgZv„»ìŠzâVætZzgf[ÎT§s?!0î NE™zz;V„ñ�Š
ìZv"—Zv"Z•„™EZÑZzgƒ¼Y+zZÑìXóó

(115 )Îg{•{Ô
¬]Zzg"Vw&]Ô�ŒYD�SkÂ[Å‚g~,

ÆŠzgZyÔ¡øg}W‡QkÅ�ÆQkÅ&]Æz�ŠÅ´áV~
ÐPƒD�XCÙÃðSkÆ´â]ÅF,)ãQkÆ;Zzgf;-$ÆÒp
Ð™YìX

ÓxSy¬]»‚o™DƒñÌÔ‰ßv**‡.ÞƒD�K
f;-$ÃZvÅð~Z¤/85Âî FGz{_·™D�Sy»ŒÛd$ÐÔï™D�
ZzgSyÆ!*g}~ÂÁ˜�XZyßÍV»jZ!Šc*Y@*ìŒÛWy~fsÆ
Z˜q]~:

LLZvÅŠg7ŒÜQkÅŠgìÔ"—ZvizgWzgì
(74 )Îg>ZÆÔ i',Š„Xóó

ŒÛWy~zÃŠZgÈzV»Và§i¿ªCÙHŠHì:
LLz{�c*Š™D�ZvÃ9}ZzgÆZzg™z^geZzg„™D�

W�yZzgi}ÅaZö6,Ôë�Z}g[øg}Âät…7aZHìÔÂ
(191 0*uìƒlVÐÎëÃXŠzicÆ±Z[ÐXóó)Îg>ZwÔ/ZyÔ

DÔ»gv~ZzgZvÅZdf;-$T»�ë‚o™D�SK̈ãŸ
XSk (Messages) ÆCÙ%,B¢a~��g‚rìZL~¹Zë\â]

¥â]ÅZÌ»Z0+Zi{ªCÙƒ@*ìSyZÖp~'
LLZzgWŠñV~ZzgQzV~a0*îV~Äg8-�ÔZÏ§bZv
ÐegDz„�SkÆÈzV~XÃ™ì?ïZvi',Š„ìÛ

'( 28 )Îg{Ã§Ô zZÑXóó
t!**îg6,"pƒ@*ìÎO�SK̈yßvZKaZö~ÃðÑ

7gnp�Z#�z;V6,ƒ@*ìZ+Zq--ZzgÑÐ½7gðøg}
Z§ZsÔøwøg}ZLZ�xÆX"—z;VƒCìZq-zzzZWßÍVÅ
z�ŠÆSk™*~XCÙ²ëò�Zzg‚÷fe�ZzgÓxt"Ñg¬]
ë6,«G‰��gZq-ZÅxÆXaèZ+pzgCZzg4,Z•z�Š~Ñð
ˆ�ÔA$øg}nQyÃǵƒÇZq-|xÔZq-ÈXt\â]…c*Š
ŠÑD�ZvÃu;ä6�ëÃecƒ@*ìÔZ**ƒ@*ìY+W‡ÃT

äëÃðHìÔŠBQkÅ$!*ã�ë6,CÙœƒCgSìÔZzg/w
QkÆÈzVÆ7gZ™äZL"ÛZøÃZŠZ™DƒñQkÆ—g~
ÃZ:]X

LLL*gZìSK̈y6,Zq-z‰Üiâä~�z{:åÃðq�c*ŠƒCÔ
ëä¯c*WŠòÃZq-Šzg�10+Ð™äQk»ZJyÔg3~QkÃÌgìQ
™Šc*ZkÃëä]4/õ NEEzZÑŠÚzZÑÔëä\A£é NEðgZ{Ôc*hâ}ìZzgc***]~™@*ìXóó

(1-3 )Îg>ZwXZK̈yÔ
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/›w:Zq-"VwB
›wÅæŠÐpyŸÆCÙZq-ÃäJ-(ìÔQkÆŠz‹}

Y+$Æ›wÆÓk‚g}ŸÃ@*i{ (Left) ì}2xÆ‚BXŠz!*N
WxÐ−}pyÃB™D�ÔZ#�¦ñY+$zZµŠzÓkzZ:

z;V{g` (Co2) ƒäzZápyÃµzVÃ¬�@*�»g0eZðW‚à
ƒnZzgWxQkÅ(py~ánX!*NY+$zZµ›wÆÓkZL
~ŠÜ!hÒøgnp�Ôaèz{Zq-Zz‘Š!*îÆ�pyÃB™D�@*�
py‚g}ŸÃV0*ñX›wÅ¹„ZëS¤%¥Æ»x™**ƒ@*ìSk

!*g°4Æˆ[ÐÔZq-ÑÄ!*gZq-Šy 70 »§&»gÔŠPÈƒñZz¹

2 ™zh!*gZq-‚w~XZq-Zz‰²;2]ÆKÆŠzgZyÔz{ 4 ~ÔZzg
Zg[ÐiZZ+!*gŠPÂìZzgSÚ»°pyB™@*ì�½Š}Zq-Zz‰wÆ
Zq-ÎÔÎ37ÅøLZzg¹„Zë!*]ƒCìt�ŠwÆWÓ!hÒøZq-Z(
Åð Lw6,Ìpy»B™Mh��«ƒ@*ƒz‰Üz‰Ü6,“qÑ]6,X’Æ

_(py°‚B™@*ìÔ² 90 {k) 340 ŠzgZyÔ›wŒÛd$ŒÛd$
Tempo z{ZL — �gVwÆÔZ#ŠzhD� — Kãw»]ÆŠzgZyÔ

_(°‚Xt 560 {k) 2, 270 ªgëgÃ(,J@*ìpyB™äÅ
ƒeƒ@*ìYèøg}!hÒøÃŠg»gƒCìic*Š{WxÅZ#tÝŠ¶

zZáw»]ÃZ�xŠêƒ@*ìXZ,qÑ]~Ô›w(,J@*ìZL»x™äÅ
!*g°4J-ÔZzgSk§bpy»Åð Lw�(ì!*:V 180Ð70 gëgÃ
J-Ô(,|Yì0*õ±5é YNEX (Tissues)

ÃðÌSK̈ã;ðVÐ»g™Š{B£7̈™YìŠwÅ&¢A
»ZÓîg6,»x™äZq-‚g}²;§]ÆnZzg!*‡°ÏÑDg�py

ÅlZg~�BƒCì_“~z»¯»$+sƒñqÑ]~Xt
)©à¡]›wÅÔZq-Zë|»ZÖg™CìZväðHì¹‚g~
"Vw‚854è

EG
GÔ‰�ŠwÔZg1VSK̈âV~XZzg6�ªCÙHŠHìŒÛWy
~ÔtƒÅð™**ZvÆnZq-W‚y!*]ƒCì:

LL?ƒÅðZzg%}ˆQÐi0+{QV**Z(„ì6�Zq-Y
(28 )Îg{Å§.è

GWEÔ »ÔGZvƒ¼]45é NEGZzgŠ8ìXóó

/
')4ø FFZzg²£Ð.5åEâVÅZq-"Vwð

Upper Zq-— ›w~
')4ø FFŠzZ

')4ø FFÆ_54øGH6,ŒƒD�
YäYD��g Uppermost

')4ø FFƒD�XgN*Zzg Lower ZzgZq-
ÆX�gVwÆÔZ# Ventricles �g Lower Ones ÆZzg(,ZÔ Atria

Upper (ìz{¬gLÔ (Left Side) ™spy›wÆ!*NY+$
ÃBƒ@*ìX(,Z Ventricle Ã½@*ìXŒVÐz{nñ�Š(,} Etrium

Ãpy&ìXZ(„§i¿`c*Y@* (Organs) ŸÆZ¡IY Ventricle

Ventricles Zzg Atria ìQy
')4ø FF~�›wÆ¦ñY+$zZµƒD�X

ÆŠgxyZq-�
²£Ð.5åEyƒD��²£Í/õ NG�ñµŠ¶pyÃ*gYä»X

²£Í/õ NG�Zzg(,Z ( V a l v e s ) ]¾æ NHD�Ôt²£Ð.5åEy A t r i a Z#gL
Zzg  AtriaValves ]¾æ NHD�Ô Ventricles ½YD�XZ# Ventricles

ÆŠgxyÈƒYD�ÔZzgpyzZ:ßUÐ¥uY@*ìQk Ventricles

‚~˜VÐz{Wc*åX
~ExitÆVertricle Ô(,} (Valves) z;V6,ZÏ§bÆ²£Ð.5åEy

iD�Ôt²£Ð.5åEyT�ZzgpyÃñµ Ventricles ƒD�XZ#(,}
MìŸ~Õ»XTœZÁn)i**(¥uY@*ìÔ¾qwÔ²£Ð.5åEyÈ
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ƒYD�Ôgz1pyÃ›wÃzZ:ƒäÐX
t}2x)©àîg6,‡.Þ½z8ƒ@*ìXSÏÒpÐÂéÔ°

ƒ@*ì� (Device) iâ:âegy
')4ø FF~ZEwƒD�XZq-BZq-á

ƒ@*ìéZq- (Valve) ÃZq-‚~X²£Ð.5åEy Gasses ejìâO]c*
Æ·î Gasses �•ìc*Èƒ@*ì@*�QyâO]c* Device ÆZq- Gate

6,Š!*DƒÔ?Íc* Water Pistol (Trigger) 6,Nzw™nXZ#?õ
]¿.ç NGHDƒ0*ãÃQk~XtZq-gL²£Ð.5åEzVÃ�Z0+gƒ@*ìÈƒ@*ìZzg
ŠzuZ�!*CÙƒ@*ì•ìÔZzg]g{Bƒ@*ìÔ0*ã{g`ƒ@*ìXZÏ§bÐÔ
²£Ð.5åEyÔŠw~Çg‹ƒD��pyBHYYìÜsZq-‚~X

…ÆÜsX ²£Ð.5åEyzgh+zV~gzÈ�Zq-ú·îÃæ
Å§s (Head) Z#?¦ñ9}ƒDƒÔvgZpyvg}aç M

!~Ð7Y@*ìÔ6�?Âµ�áZ+™DƒXŠw~ñ�Š')4ø FFZzg²£Ð.5åEy
Æfg=gz»Y@*ì!~Ð(,"ÐXëSkßg]qw»».ÞQk§&
Ð™Mh��²£Ð.5åEygzÈ�ƒZÃ$å3ÐZq-‚¡ÆN*],~ÐÔ

QkÆBGYäÆˆX
6�?ŠÙƒÔZq-{mÑÅ{§ÔŠw{mîgÐeiZíHŠH

ìXZzg˜V}ÃðeiZíƒ@*ìÔz;V6,**¦/k,îg6,Zq-!*ÅgÔf5eiZI
ƒ@*ìX85Âî

G
Z¤/ëzZªîg6,ŠN7Mh�pŠeiZIÃÔëŠNMh�ØZ@ÃÔ

QkÆz�ŠÆnÔeiZíŠN™XZÏÒpÐÔøg}Z�x~ÂéÌªCÙ
™D�oÂVÃøg}W‡Æz�ŠÆÔTä�QyÓxÃðHìX

/›w»Z9Z7-ÂxZzg¾ñ
H?Lª]iŠ{ƒñƒ�Hq‡.Þ¯Cìvg}›wÃÚ

ŠP1ÆXùz{»x™@*ìpŠlŠ[RVÔŠâVZzg85Âî
G

pV‚ßVJ-Ú?
ZÓì»ÂxZ9pÂZ**ðÆ‚B»x™@*ìÔ6�¬Sk»E+™{Wc*

(Cells) ZzgŸ] (Organs) ìX›wv™@*ìpyZzgÓxZëZâYÃZ¡IY
J-Ô]ìZ9pÂZ**ð»X¸zzì�YVeZËiZEw™D�Z9u

e¢2.ç
E
GEL&Ò2.ç GOGH)Z9u�á™(²ŠwÅw•!**îg6,¥ug„ƒCìX

ÂZ**ð�›wŠP1»ñµ"ÛZë™CìÔ!*CÙÐSkJ-7àð
YCìXOñSkÆpŠ›wZq-Z”ƒ@*ì�aZ™@*ìpŠÃZKÂZ**ð
ZEw~ÑäpŠÆìÆ§i¿ÆŠzgZyXZ9$o-ö GHÔ›wÆ!hÒø

ÆZÁn)iZî(ÐaZƒCìXñÝŸ]SyZ9p]½5Òø
YE

ÃQy!hÿ M

Ÿ]Ãv™D��pyB™äÆnf)ŠZgƒD� (Muscle)

!*g°4ÅgëgÐX 70 ½ã
›wQkz‰ÜÐ„ŠP)Ñzq™ŠêìZ#�SK̈yâVÆg3~

gÇgZ‚ŠwÐ
(Ÿ-@î EGEJ-X›wZK Nerves ZÌ<ƒ@*ìÔISkÆÃð

ÆTransplant Operations ŠPÁYg~gppÆ‡.Þƒ@*ì85Âî
G

›wÆ
Zq-Šzu}Ð‚BZµc*�h}YDgT�Zzg Nerves ŠzgZyZ#�Óx

›wïÑY@*ì%!ÆBÆ²Aªî XEÐZq-pgŠÎÆ�ÔZq-›w»385Âî
GpŠ

ÐŠP)Yg~g‚rìQkz‰ÜJ-�@*i{WxÐ−ZpyQkJ-V70*@*
ìX¸zzì�z;VZq-¾ñ›wÆŸ]~ñ�Šƒ@*ì�aZ™@*ìQyÅ

ZKÂZ**ðX
6�?ŠÙƒÔÂZ**ðÅ"ÛZb~Zq-sÅßg]~ÔZq-¾ñ

ƒ@*ì��ew©8ìZzgÂZ**ð»aZ™**Yg~g‚rì@*� Device Zq-Z(
%æFNizVÃ¥uYäc*yZ[ƒYäÐgzÂgìXŠwÔSK̈ãŸ~¹„ À

~ÐZq-ƒ@*ìÔ�«HŠHìZq-Z+„^~DÅÔ Organs Zë
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QkÃWäzZà6,.ãÐÔaèŠwÅPÁ»¥)ÜsZq-œÆn„9Ô gz1
ç**uKãvy»:L0YìÔZzg85Âî

G
$ÌU*"$ƒYìXSknÔ

Z9pÂx�›wÆ»xÃ‡ìg‚rìZzgQÐpŠÐ%æZìÆ»x™**ƒ@*ìX
‚bŠZVQkÆZ9pÂxÅî]™Dƒñ‰ª]Z0

›ëÐj,0*D�X›wÆZdwÆn]ì6,z¤/ZxZzg!*‡°{
Z9Z7-u„ÆZq-¤/z\»Ô‚BZq-(,~®ZŠÆ!*bgZ�V»Xt

ÅZq-(,~®ZŠÆ‚B Organs Z9Z7-NzwZzg»g6,ŠZiÂxÔŠzu}
¬zy¿™@*ìÔ¤/ŠzVÐ

(Ÿ-@î EGEJ-ÔÑc*âVÐ;gñ9¼zŠJ-XpÃyc*“¼
:LáCì"ÅgŸ]ÆnZ,™sîgÐ!*ÅgZdwZ�xŠ¶Æn?

Ãy¯@*ì
')4ø FFÃŠw~ÔZzgz{ÌR,Zq-!*‡°{§i~Ãy

Ð�Sy
')4ø FFÐÂW0*D�? (Veins) WgZ3™@*ìŸÃQkÆzgh+zV

ÃyŒŠêì�t
')4ø FF%¥ÆÆ»x™D�?

ÐHì�“Zzgùic*Š{pyB Ventricle Zzg Auricle ÃyCÙ
™**ƒ@*ì?

ÃZq-Z,Z0+Zi~�',ŒÛZggpppyÆ Valves ÃyaZ™@*ì
·îÅ‚?ÃyWxÐ−}pyZzgZßŠ{pyÆŠgxy×™@*ì?

Ãy›wÆŸ]Ã‡.Þ¯@*ìaZ™äQyÅZKÂZ**ð?
Ãy¬Šêì›wÃŠP1!*‡°ÏÆ‚BZzgëW°Æ‚B?
SyÓxÎZÑ]»ÜsZq-„�Z[ƒ@*ìÔ"—Ôt‡ŠgÇZv

ìÔ‚g}˜âV»â´X
We$7ì:D
LLZv„ìTäW�yZzgi}ÃZzg�¼SyÆŠgxy~ì¯c*

ìbŠy~ÔQ‡ìƒZ²l6,ÔÃð7ìvgZSkÆÎZñÃð×gZzg:

\gÙÔQH?Š·y7™DÔ�D+ZÛÐQ@*g@*ì»xW�yÐi}J-Q
mkìz{»xQkÅ§sZq-Šy~TÅlZgvg}ÑgÆZq-DÙZg',k

(4-5 )Îg{Zã{Ô Æ',Z',ƒÏXóó

/ŠwÆŸ]ZzgZ9$o-ö GHÅaZö
ŠwÆŸ]Ô�!*g!*giDgT�ZkŠgZÓîg6,ÔÃǵƒ@*

ìZq-eiZí��Ñzq™Yì»x™**QkœÐ„²QyJ-',¹¥zB
!*g° 72 ìXŸ]CÙzZuW»Ô�QyJ-V0*@*ìÔ@*,gxƒ@*ìÔZz^ûS

4Æ̂[ÐX
Z¤/?›w»ç¤Zq-pgŠÎÆ�™DƒÔ?ŠkÑÄÐic*Š{Ÿ]

»Ñg™MhƒXSy~ÐCÙZq-~)©àîg6,ë{ç
².1¹ÿ G§i;ñ

¿z̧q5+k,ƒDgT�X›wÆŸ]ÃØ¤/‚>VÐ½ZàðYCì
ZzgWx�!*Z°Z„µzVÐWCìàðYCìXCÙ3pŠÆZL

Ð:æENH}ƒD�gZƒ!*:V Neighbor
')4ø FFZzgj&Òø Egnp�ZzgpŠÆ
ÐXCÙMÔ‹3Zq-ï~Gg‚rì�3ÃÛzãâjwÐZzgg6‰6,z9
Ð�iäÆ‡.ÞƒD�Ô].ZgBbìX6,z9�¢ïÐG~3gT
�áYD�Zë]½5Òø

YE
Ãc*ZâYÃGÆZq-Y+$ÐŠzu~§sXZ9p

eg̀ÅZ̃jV~Ôt36,¦ƒD�ÔaZ™DƒñZq-zzÉ4-÷
HGE"Ût3Æ

Z0+gzyZzgÛzyÆŠgxyXt"Ût��gGÆÂZ**ð!*ÁZ>ÆB@*ìÔ‰
j&Òø EÆYäYD�Ô»x Ion 6,z9Ãï~G~‡.Þ¯@*ìÔ��g

Ô�Sy~ÐX Ions ÆXZ#z{AƒD�Ô Gates ™äé
Zzgj&Òø EÆ!*¤̂/ZW,ÆZq-³~ÔZq-›w»3 Ion Pumps

i@*ì]ìZ9pZzg
².1¹ÿ GÆ"Û̧V»�zZµƒD�‚BQkÅï~
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~�gZq-Vw Ventricle GÅîZªÆẌg™D�Zq-3ŠwÆ
ÆXZq-qªjy~ÔG»!*ÁZ>Ë3~ic*Š{F,tîg6,eĝ.ƒ@*ì
£˜SkÆÛzãâjwÆX¾TÔZ9p’q-�Vg„ƒCì7,zÏ
3Ð!~Ð$+wŠîìCÙqÃX

t"ÛtŠ¢š5é EGS(,kìÔZzgÎe*j&Òø E¢~ÐÁYD�XSk§b
!~Ð3~ŠZ4ƒD�Ô¶K:¯Dƒñ (Na+) Ions ÐÔÎe*

Å%yj&Òø EÃX
¦ƒD�y6,z9ÆZ§ZstiD (Ca+2) Ions Z#y

Ã3Å IonsÔIon Pumps �XSkñh6,ÔÎe*Zzgyj&Òø EÈƒD�Zzg
ÛzãY+$UD�Ô:L‘WƒñQkcÍpŠÃZÝqª6,XZq-Hg„
›wÆ3~ÔtÃZq-²ÐÌÁz‰Ü~zZµƒCìXzZu]�ŒVÒy
G‰�|~¡Zq-¹„¬x,Ô9ßg]qwÅƒCìX

›wÅŠPÁÔTÃFZq-ÑZ_Æï0*äÅZzg"Íîg6,!*ë»x
™äÅ¢zg]ÑhƒCìÔƒ@*ì"ÑgVßV~ÐZq-�ëÃzZ4
™ZD�øg}‡ŠgÇZvÆDÐ

Zq-ŒÛWãWe$~fs~Sk!*]»ZÖgƒ@*ì:
LL'÷}g[ÆDäƒqzV»Zq©™1ìÔSknH?

(80 )Îg{ZÅxÔ 7Î!ƒSk!*g}~Xóó

�›wÆŠPÁ Pace Maker/

Ågëg~!*‡°ÏÑ@*ìX
',tÅaZö›wÆŸ]Ð/pŠ»°7ƒCìXSyŠwŸ]Ã

¬9Ÿ~ï0***ƒ@*ìÔ@*ëQyÆn¡!*ë:æENHY**~i»°7ƒ@*
ìXZyŸ]Ã!*ëï™',taZ™**ƒ@*ìÔz{ÌZq-ºm!*‡°{@*w

z~ 0.83 ~XCÙ3Ãǵƒ@*ìz‰ÜpŠÆn»x™ä»CÙ (Rhythm)

Zq-²ÆÔ%Ë**»òÆX
´z{Zi,ÔŸ]ÃYg~ǵƒ@*ìZKu¤/ñVÃZq-‚g}²;

§]ÆnÔL‚ÆXSkÆ´z{ÔQyÃY'ƒ@*ì',¹¥zÆÅð LwÃ�zz
)¥z(»Ç Current ƒCì›wÆ»x™äÅ¨ù¦ÔZzgaZ™**Qk

:Âic*Š{Zzg:ÁX — îgÐ9Åð Lw6,
6,ÔZ›wÆŸ] Slide Z#“ƒD�Þîg6,Zq-pgŠÎ

ZgëgzV6,ŠPÈ�X@*ëZ#!*ëïYD�Ôz{¯D�Zq-zZu
!*Ä�¨Zq-zZu�ÆZq-§i¿Z(g™CìXŠwÆŸ]SK̈ã

B~ZÑjVÆ‚B7ŠPÈ�ÔZ¤/85Âî FGCÙZq-Ñzq™@*ìpŠÅ
ZKŠPÁÔ@*ëz{ÓxŠPÈ�Zq-ñizVëW°~Xvg}›w~

Zq-Z0+gzã{~g‚rì�gëg~!*‡°ÏÑCìT6,� ÔPace Maker

zZ¢š5é GGSŸ]»Zq-ù·ƒ@*ìÔ@*ëz{ Pace Maker vgZŠwŠPÂìXt
¹ic*Š{6,¡½ï EHîg6,»x™@*ì£¨~ËZzgZ9Z7-áÆX

ñ-Ã$kÃÔz{à@*ìÔ',¹¥zÃ�z{aZ™@* ZEw™Dƒñ
ìÔCÙ̀J-›wÆ!hÒø~XptZ9$o-ö GHWÐ(,fìZ1Nz®
gëgzV6,X

Z#ŠzâVªŠwÅŠPÁZzgF,'ÂxñizVîg6,»x™D�Ôz{
áÆº�Zq-!*‡°{Zzg¢oZ9$o-ö GHÅ„X

›wZq-¡~ÒR,~ZL~g‚rì�!*‡°ÏÑCìQkgëg~
�Y** (Node) Zq-Sà'g]»Z9p3»ÇÖ — T6,�›wŠPÂì
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ÆB@*ìX Sinus Æ(c* Sinoatrial node Æ) SA Node Y@*ì�g
ÆZŒz~zZµƒ@*ìXtŸ]Z9p’k]Ñzq Atrium ¦ñ

SA ™D��›wÆ!hÒøÃ!*‡°{îg6,iäÆnÃu™D�X
Z9p’k]aZ™@*ì�‚g}›w~’YD�ÔSk¢Æ node

‚B�›wÆegzVÓkÓxÆÓx]¾æ NHD�oƒZz‡]6,XtZ9p
’q-™̂CìŠwÆZq-Y+$ÐŠzu~§sSkŠg!gëg~Ð�z{
ŠîìZq-@*W,�ÓxŸ]ŠP™ìƒD�Zq-‚BXt@*wƒCì›wÅ

ÆŠgxy!*g!*g°4ƒCìXZq-Z9p 100 Zzg 60 **gïŠPÁÔ��
Æ´‘J- AV nodeÐSA node ÆnÔw•™ä Impulse ’q-c*

²Šg»gƒ@*ìÔZzgt 0.3 ÆŠgxyzZµƒ@*ìÔ Ventricles Zzg Atria ��
£xìQyŸ]» AV node BCìX Normal Sinus Rhythm ŠPÁ

�Šzu~Z9pgzaZ™D��ŠwÅŠPÁÃ7gZ™CìX
ÆZq-Z”~Ô›wÆŸ] (Spark Plug) ÇéZq-Wœy
»Zq-SàZ9pgZ3Ð Firing °4F!*gWvaZ™D�XCÙ!*g

*g**ƒ@*ìZzgz{›wÆegzVÓkÆEÅŠ-ZgzVÃZq-{mWgeg~
ÆŠzÓkÃuƒD�ÔQkÆˆz;V Atria Ãu™@*ìX¬Zz6,Æ

Ã{àƒäÆnXZ#w•™CƒðÔ',¹ Atria ƒCìZq-ÑÏ@*íŠz
(AV c*Atrioventricular node ÆŠgxã´‘Ô Ventricles Zzg Atria ¥z
1
—
14 ÆZ9pWÃ AV node ÃBìÔz{ËŠgbiï NG7,YCì: node)

²ÆZq-¾z9J-ñ}g�Ðt@*íƒ0*CìXtZq-z9z‰Ü»¹
Ãz‰ÜÔiä Atrium Å@*íŠîì AV node „Zoîg6,F,KM0*@*ìX

ÃXSk§bÐÔ V en t r i c l es ÆnŠ!*îÆ�ZzgŸ0*äpyÃ
½fe�pyÐQyÅZ•ðRöÆ‚BISkÆz{ Ventricles

ÃZK½~lZgzV Ventricles Z9p¥zÃqÝ™,Ô@*�¥zZ�ág{Š}n
]¾æ NHDƒDISkÆz{ Ventricles ÃB™ä»XHSkÏC@*í~Ô

7g}îg6,pyÐ½‰ƒDÔZzgA$»°pyŸÃvƒä70*@*X
Sk@*íÆ¯g~Ô̂Z9pWYg~g‚rìÃu™**Šzu}

zˆX(,ZzÚpÔZ[pyÅ(,~ 1—
16

ÃZq-²Æ Ventricular Cells

lZgzVÆ‚B½Y@*ìZzgTÅ!*g~Z[WYCìÔz{]¾æ NH@*ìZzgB™@*
ìpyÃŸ~XtÓx§i;ñ¿z̧q5+k,ƒD�Zq-²ÐÁÆ
z‰Ü~X

SA Wy~Ü;ÔZ9p¥z¬›wÆZz6,~z~Q½CìÔ
Ô~Ô¢Æ‚B�Z9$o-ö GH‚g}›w~„ƒCìZzgt�ŠwÆ node

ƒCì@*ëßg]qw� Move EÆŸ]]¾æ NHD�‰z{*gCìZzg
¾ñ 7WCìƒCì¹Z�¼�ÃðÂµ™@*ì**gïqª~XÂZ**ðÔ

ÃÃu™**ƒ@*ìZzg(,}zÚ$¹Òø GÃX Atria ÐaZƒCìÔ¬gL
@*ëaèZ9pñ`¹!~Ðw•™CìÔŠzâV

')4ø FFÃ]¾æ NH**
ƒ@*ì½ãZq-„z‰Ü~ÔZzg›w»»x%æEN~§bÐyZ[ƒY@*ìXQÌ
Z(¼LzZµ7ƒ@*ÔYètƒzZµƒñƒD�IZiz‰ÜXøg}
›ßV~Z9pu–»eiZíSkŠg6,¡½ï EHƒ@*ì�Z9pÂZ**ð�¬

~Zq-z‰ÜJ-ÔZzgÜs Waiting ÃÃu™CìÔg¿YCì Atria gL
A$Ãu™Cì(,}zÚ$¹Òø GÃXˆSkÆZ9pWÑzq™@*ìÔ

gzÆgnp�SkÃZq-{mñh6,Z#J-�z{7gZ™7fe�ZL Atria

ZdwÃX
@*ë›wZzgpyÅ**1VÔŸÅ¢zgÂVÆÒpÐÔpyÆuÃøÅ

gëg!F,™D�ÂLbiï NG™DgT�Xz{áYD�pyÃZ
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™@*Rush Ã�]›äZ»gzZÇVÆnXZŸ†py (Tissues) !*:V
ìn{ÃZ#�ë3D�Ôøg}µzVZzg!hÒøÃZ#ëŠzhD�Ô

Zzg
(Ÿ-@î EGEÃZ#�ëÎ!Zzg1s�X›wZzguÃ{~ÂxŸ›ëÃ5D�

ÇéZq-ÛR,ÆÔ$ÿ L0*äŸÅZ¢zgÂVÃÔZzgZk§b�Z!ZŠZx
™D�Zq-§bÐ��ÃðÛR,7™YìX

ì S8Yc*ZuZq›wÅŠPÁ»¬xîgÐaZ™@*ìB~ÚîZzg"
�Z%`»Å̂~ªCÙƒ@*ìXR¯gïSuZqc*Z8Y›wÅŠPÁÔ��›w
ÆZ9p]½5Òø

YE
~"‡°Ï»³ƒ@*ìX!c*NgëgZ%`»ÃK

ÆnÔëÃtY+Å¢zg]ƒCì�ù**gïŠPÁ<™W$ËìZzg
Adjustment 7Vîg6,»x™ä‚g}›w~Z+qpV~˜V›wZ(

Ô›wÆŠPÁÅgëgÃ**gïqª Pace Maker ™7YìÔZq-Z9Z7-
ZL (Devices) ~ÑäÆnÔZEwHY@*ìX¾qwt¡¦�

‚BZq-(,~®ZŠ{ñVÅÌÑD�XÃZoÂzÅ¢zg]ÑhƒCìX
ÐŠzgǵ Devices Qy~ïFyZâV»ŠZ¼:ƒ**ƒ@*ìÔZzgQyÃZ,

Pace ƒÇ�ïFyZ3aZ™D�X@*ëZ,Ãð)b›wÆ¡~
~ŠÚ~7WD�XùÔA$ÔZq-Ÿ]»¤/z\øg}Z�x Maker

XÅ¢zgÂVÆ!*g}~ëŠZ· — ZzgA$‚o™@*ì — ~ç™@*ì
îg6,**zZ4ƒD�?

:(AV node) Atrioventricular Node /

›w»Ãå)Ãp(¾ñ
ŠwÅŠPÁ»!*‡°{Q@*gmJîÆ‚Bƒ**Z•ðZëƒ@*ìXŸ]

~',¹¥zÆ{xVWÆÑzqƒäÆz‰ÜÃZzggëgÃ$+wŠï�XZq-
W�Hg{z‰ÜÐ¹¬Ñzqƒ@*ìÂt›wÆIZiIŠP1»:L
0Y@*ìc*´z{SkÆZq-**»°ZÁn)iZî(ÅzzÌU*"$ƒ@*ìXZÏ
§bÐÔZ9p]½5Òø

YE
��biï NGgëgc*ZŸ†gëgÆƒYD�Â³Zq-

›wÅŠPÁ~@*íƒ@*ìÔc*W~7gÄÇƒä70*CìÔ³
ZŠwÆ"‡°7VÅßg]~ªCÙƒ@*ìX

QkÃ̀ÐÔŠzâV›wÅ»g™ŠÏZzgQk»eiZí"Íƒ**¢zg~
ƒ@*ìXôpÂéŠw~ñµ"ÛZë™D�ZkZëŠwÅ@*wÃÔOÑäZL
ZdwÃ/8jè NEzp!%ËæZìÆX

‚B‚Bbiï NGƒY**Z9u¥z»Zzg!*‡°Ïƒ0***ŠwÅŠPÁ»Zzg
g‚rìZë÷»g™ŠÏ»é AV node ŸÃpyÆBƒä»ÔSke~

SA Zq-ôp¾ñÆZÝÅ(heZ¤/SkÆ‚B¼ßƒY@*ìXZ¤/
~!*‡°Ï Rhythm ÔŠwÆŠPÁÆ AV node yZ[ƒY@*ìÔÂ node

Ñä»»xemìX1tÃp¾ñQã¢o]½5Òø
YE

aZ7™YA�ZÝ
]½5Òø
YE

° 50Ð40 Ãp¾ñÅßg]~¡ — 0*zgÈÐqÝƒD�
4qÝƒD�X@*ë�]½5Òø

YE
ÃpaZ™@*ìQÌ›wÅ»g™ŠÏÃ‡ì

20 gppÆn»°ƒD�X|~ÔßvYä‰�i0+{g�Æ
ËzzÐ»x™ä~ SA node ‚wÐiZZ+²;J-Z¤/85Âî FGQyÆ›wÆ

**»xgì�X
"—ÔŸ~Z,Zq-ÂxÅñ�ŠÏCCì�tZq-{Û»»xƒ@*

ì��)©àf;-$ZzgÅgg‚rìXtÅgZzgf;-$øg}‡ŠgÇW‡Æ
ZdÌ]~Ð��‚g}˜âVZzgW�âV»{ÛìX

We$7ì:
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LL'H8Ã¥x7�ZvCÙq6,‡ŠgìÔH8Ã¥x7�Zv„
Ænì�W�yZzgi}ÅZzg:vg}zZWZvÆÎZÃð×îZzg:

(106, 107 )Îg{Zw•{Ô æŠÇgXóó

/›wÅ»g™Š7V~W±k5Ò2.ç GGH',q-Âx
6— ZÒßvY…��QyÆ›w‰qÑ]~gëgñD�

�Z#z{!~ÐZq-S̈l_�ÔŠzhD�c*�l~WYD�XŠw
Ãß¦ìX (Rhythm) ÅŠPÁ!ƒYCìÔˆ~QkÆ**gï@*w

¾TÔZÒßvtK~**»xƒD��HtzZªîg6,Zq-¹„ª]
Z0çnƒ@*ìX

›wÆŠPÁÅgëg~!*‡°ÏZq-ŠgCÛR,ÂxÐÑðYCì
��Ÿ~zZµƒ@*ìX

Z#›wÅŠOÁ~ZŸ†ƒ@*ìÔZ#�ŸÃ‡.ÞÒplZgWxÅ
"ÛZë7ƒCìÔŸ]ZCZ9pÂZiyÅŠï�Zzg!~Zzg"‡°ÏÆ
‚BŠP)Ñzq™Šï�XSkzzÐÔt¹„ZÌÅqï!*]ƒCì
�›wÃxîg6,Zq-!*‡°{§ŠîÆ‚BŠP)ecƒ@*ìXéZq-ñR,
Æ��Šzhg„ƒCìZq-§gëgÆ‚BÔŠwÅgëgÃÌ¢zg]ƒCìÔ

��Á™@*ì›w "Brake Pedal" ƒägëg~ZŸ†c*¶‰qÑ]~XÔ
�gëgÃ(,J@*ìƒ@*ì Throtlle ÔZzg Vagus Nerves Æ§ŠîÃz{ƒ@*ì

B@*ì� Acetylcholine ÔZq-\xg‚y‚?� Sympathetic Nerves

»ñµ"ÛZë™@*ìX Braking Action

!*gŠPÂìXZ,qÑ]~� 72 ›w**gïqª~Zq-4~
›w6,Š!*îc*ÚîÅªaZ™D�Ôc*Z#Zq-¿Š!*î~ƒ@*ìc*gg~

gëg~(,|Y@*ìaè!*:VÃ¢zg]ƒCìŠwÃ SA node 2ƒ@*ìÔ
ŠwÅ**CVÃ Sympathetic Nerves ic*Š{pyB™äÅXZk§bÐÔ

ß™ÆpyÆŠ!*îÃ(,JD�Ô
Zzg A d r e n a l i n e ¼zŠ¤/ŠzVÆÔ;gñ÷ A d r e n a l i n e Zzg

Z"ÛZi™D�Ô�ŠwÅŠPÁÅgëg~ZŸ†™D�X Nordrenalin

¼zŠÐZ"ÛZiƒ@*ìÔ›wÆ»ñV6,ZW,Z0+Ziƒ@* Thyroid�Thyroxin ;gñy
~XŠwÅŠPÁ (Metabolism) ìÑDƒñ!~y~zCR»ggzZÇV

ÃQkÆjãÅð Lw»0*õ±5é YNE(,J@*ìX
›wÆŠPÁÅgëg(,JD�é Sympathetic Neves

Å Parasympathetic System ÆZq-WIñ!*b~XZ#L Throttle

!*g°4J-Ô 40 ¢zg]ƒCìÔz{ŠwÆŠPÁÅgëgÃbiï NG™Yì
$zg™ÆQķ]ÃTÐ�›wÆ!hÒøiD�XZ#z{Ù|#™fe

Parasympathetic Nerves ��py»Š!*î(,|ŠHìÔWgR,m,~g&4n.ç GFHkÔ
².1¹ÿ GÃŠw~py Acetylcholine ÅæŠÐ(Ÿ-@î EGEÃÃu™D�Z"ÛZi™ä

Å**1VÄ�ÔZzgSk§bŠ!*î~¶zZµƒCìXZ¤/pyÅ**1V��
™spyáYC�ÔZ¤/»°ah~7ƒCÂz{O$Ë�XÅ7,~A$py
Ð½$Ëì6�Zq-',+S7zu~ƒ@*ìÔZzg"ÛŠ(Ÿ-@î EGEÃpyÆ:îÐ
D`ƒY@*ìXpùŸ]Æt¤/z:Yy0*D�“ŠP)ìZzgH
!?Ãyì!*‡°{™äQyÅgëgÃÔZzgùz{qÝ™D�ÅgÔTÅæŠ
ÐZ�xŠï�Z(Zq-Zë÷?ùZzg¾ÐêÔZŸ†™äc*¶™ä»Ô
1Y@*ì?SK̈ãŸ~Ôz;Vƒ@*ìZ(6,¡½ï EH!*‡°Ï»ÂxZzgZ(Zq-Zñg

¥)ÆnŠ!»Zq-.$Xzgu�Ãð¡¦§i¿».$zguÑzq7ƒY
SkÆ£¨~XtÂxvg}DÆ%»x™@*ìÔ85Âî

G
¯g~SÏœ6,Ôe@*ì

117118 SK̈ãŸ~',t»7{SK̈ãŸ~',t»7{



�tƒCìaZzZgZq-Zdf;-$ZzgDÅXt!ƒD�øg}6,zgŠÇg
ÅÔ�¼z{eLìð™äÆ‡.Þƒ@*ìX

Z#L?¼™**eTƒÂQkÆnÃÒ™ãƒCìÔ!hÒøÔ
ÆZ§ZsÔpyÆ·î~!~ÑD��µzVÃßÒìXSk» Veins

~cìSkœ6,Ô!hÒø]¾æ NHD Atrium È�ic*Š{py¦ñŠw~
Ã��ÃgxƒD��g Nerve Signals �X%œ/~Z¡!Âxv™@*ì

Sy Medulla ~ƒ@*ìX Medulla Oblongata Zq-³ÆSkÚîÆ�
Å=ô™@*ìZzḡg~îg6,›wÃZq-¬&ìÔT»� (Data) Qñg¥)

W±k5Ò2.ç GGHu¤/xƒY@*ìZzgQk»§Šî!gëgƒY@*ìXic*Š{™sWxÐ
!hÒøJ-(ìX y −Zp
!*igpp›wÃŠP1ÐSkŠg!ÔZ(�pŠÃvyàáÔZq-

(Left) �›wÆ!*N Aortic Veins {m}2xÅ¢zg]ÑhƒCìX
Y+$ÐZ½C�gnp�g$k2.ç GFHk�pyÆŠ!*îÅeö™D�X‰„

ÆÜspy»Š!*î(,kìXZ#t Aorlic Walls ŠwÅŠPÁgëgñCìÔ
Š!*îZq-{mÅð LwÐ(,|Y@*ìÔg$k2.ç GFHk(,_ƒñŠ!*îÐzZ4ƒYD

Ã¬�Ô�QÐßg]qw»Y,̂{ (Bulb) �Zzg\â]£¦ezgÆ�†
©8ìZzgZq-*¬ŠwÃ&ìXSkñµ6,ÔŠw»§Šîbiï NGƒY@*ìÔZzgpy
»Š!*îÌ$zg7,Y@*ìX

t!**îg6,Zg»YIÅQyyÆ‚B„ŠƒY@*ì�ìw™**�
"ÅgŸ]Y…��Zq-¢zg]ÐiZZ+!ŠPÁŸÃvyàCìZzg

c*�tŸ]z�Š~Wñ¸Z·t — fe�ZôïD+ZÛZkÃgz1Æn
ÐXª:

Aortic g$k2.ç GFHkiZZ+Zi¢zg]pyÆŠ!*îÅeö™D�Zzg�

~Ç9(~ƒD�X Wall

Zq-F,'âg$k2.ç GFHkZzg£¦ezg�†ÆŠgxyñ�Šƒ@*ìX
Medulla g$k2.ç GFHkpyÆŠ!*î~ZŸ†ÃÙ|#™D�ZzgSkÅg7ĝ

Ã¬�X Oblongata

£¦�†c*¢Qñg¥)»‹t™@*ì�QkJ-(ìZzgßg]
qwÅZÌÃ&ìX

Æ‰Ÿ]ŠwÆŠPÁÅ!*‡°ÏÅf)ŠZg~fe�X Medulla

tŸ]ŠwÃZq-\x−»êfe�X
z{ZL\xÃZq-ZÐ§iÐ¬��EÆŸ]SÐ™

0*D�X
tZzgŠzu}ZdwÃf;-$ZzgÅgÅ¢zg]gnpƒñùeƒY

ì�tZdw³ƒMh�Z·t»Zzg"Åg�ZCÙÆŠgxy¬zy¿»Xt
Íîg6,»g™ŠÏ»ÂxðƒZåøg}‡ŠgÇÔZvÆDZzg»gv~Æ "
‚BÔ�Zq©™@*ìZzg=Í}gLìÓxZâYZzg»VÃX

/uòqÑ]~W
SK̈ãŸÃ‰Zz‡]ic*Š{¤!gƒäÅÔic*Š{'×ZØƒäÅZzg

Zq-Zd»g™ŠÏ»bCÙ{™äÅ¢zg]ÑhƒCìX�gVwÆÔZ#Zq-
¿ÃÔZLW\ÅæZf™**ƒ@*ìc*$Â_ƒ@*ìÔÂ›wÃ!ŠP)7,@*ìZzg

ic*Š{pyB™**ƒ@*ìX
éSyqÑ]~Ô¢zg~D+ZÛZ(gGYD�ÔZzgŠzuZZq-Âx

SK̈yŸ~‡ìHY@*ìX
Adrenaline ¼zŠÔ Adrenal ËÌ)©àßg]qw~Ô
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;gñy»Z"ÛZi™D�XQkÅ�ä».ÞÆÒpÐÔt;gñã‚?ŠwJ-
g‚ðÆnZq-¹„îs^ð™@*ìXz;Vî6,t;gñy›wÆ

Ÿ]Ãic*Š{!~Ð]¾æ NHä»¬™Šg™@*ìXSeg³Ÿ]Ô��t;gñyaZ
™D�ÔY…��›wÆz{Ÿ]ÃyÏi!*yB�XQkz‰ÜÔz{
zZ4ƒD��ŸÃic*Š{EZgƒ**ƒ@*ìZzgSknÔŠwÃ!gëg~Ð
ŠP1Å¢zg]ƒCìX›wÆŸ]Sk¬Åz™D�Zzg!ŠP)
Ñzq™D�ÔZzgSk§bÐÔŸÃWxÅiZZ+lZg"ÛZëƒCì²
uòqÑ]~SkÅ¢zg]ƒCìX

Gerald L. Schroeder �gZuZ¢…3š5é EGCâCÙZzg‚ÓC§»CâCÙÔ
Sk{mÂx»jZ!Šêì:

EŸ]Zzg{mîg6,›wÆEŸ]eiZðg$k2.ç GFHkÅ(,~®ZŠ
»Z"ÛZi™D�Ô�Zq-øu;gñyƒ@*ìXç} Adrenaline gnp��

ÆZˆk6,)ZˆkH~ä¹?~ª]iŠ{ƒVÇÃy‚»g0�CÙSk
_.!*CŠ!*îÃCk™0*g;ì?(øgZe]iZ:�Z!ZŠZx£¨»�Ãu™@*ì

Å(,~lZgzVÃgh@*ìXZEw~ÑDƒñ›w Adrenaline py~
Æ!hÒøÐÔŠPÁ~egZâðîg6,ZŸ†ƒ@*ìÔWxÐ−ZpyÔ!*izZzg

~Á¤!g!hÒøÃÔBƒ**Ñzqƒ@*ìXgKWÕVÐ0Ÿ] Legs

¶ƒD�_.[™ä‰ÃiÔZâÅZekZzg5KZekỐc*C6,Ze„Zzg
áYäSy6,Ze„Ã́pã·î~Ô˜VÐz{áYñYD�Ÿ]
Æ9£Ò3ð EGVJ-X

6�?äŠ¬ìÔtª]Å!*]ì�ùŸ]�"Åg�ZCÙ
Ð¶ƒD�¯g~îg6,Skç}»Ø`D�ÔuòqÑ]»Z´y
™D�ÔZzǵZôïD+ZÛZ(g™D�X

zZu]ÆSkeÃÅgŠg»gƒ@*ìZzgÔ"—ÔtZ·t»»x7
ƒYìXøg}‡ŠgÇW‡äSyÓxŸ]ÃaZHìZzgSy~zŠç

!’q-Æ‚BÔDÆ�H™**ƒ@*ìÔZzg“™**ƒ@*ìX

/ÓxZzZ%)5Ëk(Ã̄g~îg6,ñ�Šgxƒ@*ì
vg}›wÆnS¾wÆ‚B»x™äÆnÔZ9p]½5Òø

YE
Å

¢zg]ÑhƒCìXQy]½5Òø
YE

ÃaZƒäÆnÔÎe*Ô7N*ôÔZzgy
Ãpy~ºmÅð LÖ6,ñ�Šƒ**¢zg~ƒ@*ìXSk!*]ÃŠâr~gnp Ions

‰¤/ŠzVÐÔWÕVÐÔn{ÐZzgµzVÐ Organs ƒñ�tÅð LÖÔ
F,KMŠ�YD�ÔtZq-85Âî

G
¹„?ÞŠ]ì�Z(Zq-6,¡½ï EHÂxZq-

)Ç}2x‰�Sg»Y»³7ƒYìXƒÐ¬Ôz;V›w~¹
„Zd)ßYƒCìTÅ',Z',~SK̈ã;ðVÐµÃð)ßY7™$Ë
ìX@*ëSyƒÐ¹ic*Š{ZëÔt�›w»pŠÐZ·tÆfg=z�Š~W**

ZLW\~ÃðÑ7g‚rƒ@*X‚B~›wÆÔz;V6,DÙZg;ú¢akÆ
ù¦îg6,DpyÅ**CV»ƒ**ƒ@*ìÔ‚B‚Bâùpy»½}gxQy

»Š¶WxpyÃZzg_.[ƒ** Lungs **CV~Ô¤/ŠzV»pyÅZ~Ô
»g0eZðW‚à»Zzg{g`ƒ**Sk»wÆŠzgZy!*CÙƒZ~ÔZq-NÂx»
ƒ**½™**´c*]»ZŸ]Ã&+g=pyÔZq-®»ƒ**Sýc*]Æ™s
™ä~ÔZq-Z¡!Âx»›wÅ»g™ŠÏ~!*‡°ÏÑä~Ô

(Ÿ-@î EGE»ƒ**
Èzn™äŸ»¨ù¦ÔZq-eJç»ÂxgppŸÆÂZiyÃ',ŒÛZgÔZzg

Syƒ»Zq-„z‰Ü6,ñ�Šƒ** — Zq-;gñyÂx»æŠ™**ŠwÆ»gz!*g~
i0+ÏÅ',ŒÛZg~Æn¢zg~ƒ@*ìXT§&Ð�tÓxZzgDÙZg;Šzu}
ÁÜWD�!*ëï™¹„ëW°Æ‚BÂîg6,ƒ@*ìFZq-oÂV~
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ÐZq-"ÍðX

/†°Âx�',¹ÂZ**ð6,»g™Šƒ@*ì
?SyTgÆ7,"~ÔSkÂ[Æ,]Í~Zzg85Âî

G
¡vg~

™Ï~WgZxÐÆg�~ÔÂZ**ðÃZEw™DƒXvg}eJçÆ
!hÒøSk¤‰ÜÃ"ÛZë™D�ZzgSk»ZEw}¢zg]ƒCìÔ™D
�XZ!hÒøvg}Ÿ~CÙÃäJ-“ƒD�Zzgt!hÒøSK̈ãŸ

úÒÏ™D�X 45% ÆziyÅÃð
ÅZq-(,~®ZŠ6,Œƒ@*ìÔŠgxy (Fibers) CÙEÔg3V
B¢a(¢~XEÅ!*ÄÅ¹„Zë 0.1 ªîw~Zzg) 14 Zzg 0.5

{¤QkÅ]¾æ NHäÅ&¢AƒCìÔZzgQkÅ»x™äÅ&¢A
!*Z°Z„îg6,iäÅ&¢AÅ_“~(,fìX]ìSk&¢A»Ô

!*]™äÆÔvg~W\VÃÓäÆZzgvg}aç MÃ ?0*ãÅWÆÔ½Æ
ƒäÆ‡.ÞƒD�X

SK̈ãŸ~!hÒøŠz¤/z:~„GYD�Ô�!*ÅgNzwÆ
BD�Zzg� (Voluntary Muscles) �ƒD�gŸ»gZ:!hÒø

BD (Involuntary Muscles) **ŠZ$k5Àö
EGY~»xZ�xŠï�Ô**ŠZ·!hÒø
�XgŸ»gZ:!hÒøÃu¤/x™äÆnÔËÃÌÎWZzgêheÅ¢zg]
ƒCìXZ#?É̈V6,m−eTƒÔ�gVwÆÔvg}!hÒø

(Ÿ-@î EGEÐ
ÃQVä»»xZ�x0*@*ìX',Üs Legs ÇÆ¬6,]¾æ NHD�Zzgvg}

SkÆÔ**ŠZ·!hÒø»»x¿Å%èc*SgZŠ{6,«7ƒ@*ìXaèSy**ŠZ$k5Àö
EGY

!hÒøÆZdw)©àîg6,ZëƒD�ÔQy»iZîZzg;îNzw~gL
ìÔZvÅ$!*ãÐÔð0*@*ì**x.ŠpŠZgZ¡!ÂxÐXSknÔvgZ

ŠwÔn{ZzgWPZ�xŠï�ZL"ÛZøsÃvg~%èÆXtZq-¹
ZëZôo»»xƒ@*ìÔYèZ¤/Zdw‰›wÅŠPÁZzg;LÎ|‰ƒD
Åg~Nzw~Ôt"—**eƒ@*SK̈âVÆn7gZ™**SyZdw»
ÚX��SK̈ãi0+ÏÆ{ØÅ̂~³ªCÙƒ@*X

¡!hÒø�**ŠZ$k5Àö
EGYÆ»x™D�Ôw•5+k,ƒD�W×W×Ô

pQyÆiZîŠk,0*ƒD�Xz{L7ö4ÔZzgZk§bz{(,~ZÌÆ
qïÂéÃŸ~z‰ÜÆîsZŠzZgÆn‡ìgÄMh�XpyÅ**1VÔ

N«ZzgZyZY**CVÅŠ-Zg,Ô�gVwÆÔÓxSknÆ!hÒøÆ‚B
WgZ3ƒD�Xaèt¡!hÒøÔeJçÆ!hÒøÐ?Ø™»x™D�Ôz{

Æw»]Ænf)ŠZgƒD�Xìw™z� (Organs) ÜsZ0+gzãZ¡IY
**ŠZ$k5Àö
EGYÆ»xÆ!hÒø¬gèîg6,vg}ik,NzwgÇ‰¸X?Ãvg}
n{ÅŠ-ZgzVÃ]¿.ç NGHäÅ¢zg]ƒCì@*�;L»¿ð0*nÔZzgvg}
ŠwÃ]¿.ç NGHäÅ@*�pyBƒnX85Âî

G
Z¤/?Q4Šz»ñV6,„Š·ygnpƒÔ?

QÌÂîg6,QyÅŠNgN7™Mh�XSkn�t!hÒøYg~gnp�
»x™**vg~§sÐZ#?ÎñƒñƒDƒÔZzgZ�xŠï�ZL
ZdwÃZq-7g~i0+ÏÆ²;J-Ô%L‚ÆXZ¤/!*ÅgÔSknÔ†°
iZî»ƒY@*ìZ#?Î**eTƒc*WgZx™DƒÔZzgz{vg~i0+ÏÆ{Ø
»³ƒ@*ìX6�ëäŠ¬ìÔøg}›wÅŠPÁ~"ÍWgeg»°
ƒ@*ì…Cä$!*ãÃ�ZväëÃÁe$ÅìX

/»x�',¹¥zÐz̧q5+k,ƒD�
Z#?Zq-ZiÃw•ŠbeTƒÔ"ÑgŸ]vg}

(Ÿ-@î EGE~
(Ÿ-õ
EE

',¹]½5Òø
YE

Zq-Šzu}Ã'Ñzq™D�t',¹¥zˆ~(Ÿ-@î EGEÐ!*izÃv
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Æfg=Z¡!ÂxÅ  Spinal Cord Zzg Medulla Oblongata ƒD�Ô
¹‚g~�ápV~ÐZq-ÆÂ‰ÐXZ#t

(Ÿ-ö
EE

',¹¥z(Ÿ-@î EGEÐò™7
!*izÃBìÔz;VÔtEŸ]Æ]¾æ NHä»:Lk�ìÔ�$+á~Zq-

Ãmì�vg~ZiÆw•™ä»:LáCìX Tendon

iîg6,Zq-„z‰Ü6,zZµƒD�X (Phenomena) tÓxbCÙ
z;VZq-Qñg¥)»Zq-·îvg~W\VZzgZiÔŠzâVÔÐ

(Ÿ-@î EGEÅ§sW@*
ìÔ]ìTÃ(Ÿ-@î EGEnà™@*ìWc*tw•æQkÆ¬Æ_.Zq-¦|~
ƒCìc*7X

Z¤/ZiZq-¥»z^»‚o™CìZzg�¼�QkÐÂµƒCìz{
™äÆ‡.Þ7ƒCìÔÂ(Ÿ-@î EGEßg]qwÆÒpÐp~ÑYì6

Z©â]ÅS̀Zð™ÆX
Ô!hÒøZzg

(Ÿ-@î EGEÆŠgxy˜ãÅZq-Vw Gerald L. Schroeder

»jZ!Šêì:E»»xøg}Z�x~f;-$Ð½Zƒ@*ìXǵvg}
;B»Šg}Qz6,Zzgn™**vg~ZèV»Xëx@{™D��!hÒø�?Ãñµ
"ÛZë™D�\àÃñ}g�»n™DƒñZèVÃnÅ§sÔÍ�
vg~ZèV~Sy»»Ø7¸XZq-

!-ö
NH

È™zZzgZ0+gzyîg6,SÐ
Ck™zÔÇvg~ÃãÆnvg}7!*izÆûZgRÃŠdX?Ck™z

Æfg= Tendons Ð�z{!hÒøÚî~�Xt!hÒøvg}ZèVÐ
:æENH}gT�Zzg²Cé LFz^aZ™D���vg~̄Ã̂ŠêìXgppÐ
!hÒøvg}!*iz6,OñSkÆvg}ZèV6,ƒäÆXZÄ_VSã

c*Stick **iuƒD��ÜsZiZzg»̄xZ�xŠ}Mh�‰�ñ**Zq-
Zq-™»N*U$™**ƒ@*ìXpZ#?qƒvg~ZèVÃnÅY+$z;V

»xÅ¦|~Ô¯ðXYVz{7sYCì‚BZèV Joint Z ƒ@*ìŠzu

Æ?Z[Ck™D�ÛzãY+$Ôøg}!*izÆ!*ßVÅY+$ÇÃãÆ
nXz;V6,Šzu}!hÒøÃÚî~Ck™DƒXz{¬qÝ™D�Z:t
™äÇ9¸]»‡ìgpp¯ðÃ!h4›å NG²vgZ(Ÿ-@î EGE¬ŠêìÜsZèVÃn

\xƒ@* Cranial ƒäÆnÔZzgz{ñµ"ÛZë™D�¯ðÃ9£¼/õ ENE»Z#Æ
ì:¯ð!*¿ƒCìX@*ëëSkÆ!*g}~L7ìw™DYèz{
7g}îg6,Nzw~ƒCìz,Šg}ÁÅg~Åð Lw6,X]ìg_2.çFHkÆÚî
»��!hÒø6,7,@*ìÔ‰Æ»~éŠzhäÆÔ½ÆÔZq-ŠgzZi{Å%
Æc*§Sm"Æ`ñYMh�Zq-ûZgZzg%1o§i¿ÐXt

(Feed g$k2.ç GFHkZ¡!ÂxÃxîg6,!*ģnp�ÔŠïƒñ
(Ÿ-@î EGEÃ!*igÏ

Ô!hÒøÔZzg,ZzggëgÐQyÆZÁnÅñ�Š{qªÆ!*g} Back)

~XŒÛRç¤Zzg†°»ggzZÇVÆZgnoÅŒÆ‚BÔZzgZq-³ÆÔ?
^Mhƒ‚B%Ë¥»z^ÆÔm_ƒZzgQF,DƒÉ̈VÐ%¤/ä
ÆÔZzgQVäÆ>vg}ìJ-%vg};B~1&?ØÆXtÓx

ƒYD�ZvÅ%èÐÔ]ì"È[Wgeg»��»x™@*ì w»]e
øg}Ÿ~X

We$7ì:D
LLZÝaZ™äzZÑìW�yZzgi}»ÔZzgZ#z{7Àê N™@*ìË»xÃÂ

(117 )Îg{•{Ô   "̧Ûâ@*ìQkÃƒY:z{ƒY@*ìXóó

/ù!hÒø]¾æ NHD)ZÁn™D(�?
CÙSÁnÆÑzqƒäÆnEÃ$kÃÃuƒ**ƒ@*ìX

}oÂZ**ð��]¾æ NHZîÆ³~Q½CìÔEÆ
².1¹ÿ GÂZ**ðÆfgZ$šð JV

Ð"ÛZëƒCìXSknÔ»xÃ�EÃ™**ƒ@*ìQyÆ
².1¹ÿ GÂZ**ð6,«ƒ@*
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ì��}oÂZ**ð~vƒYCìX
!hÒø§»C!k54ø IGEÅ§bƒD���².1¹ÿ GÂZ**ðÃ}oÂZ**ð

Šzu}ZÖp~Ôøg} — ~$+wŠï�X¾qwÔSy0VÅ»g™ŠÏ
ÂZ**ð ÂZ**ðÅ¢zg]ƒCìX‰Ãipy~¢zg] — w•™äÅ&¢AÃ

�Zq-Z”Ã»x™äÆÑë¯@*ìX (Fuel) ½™@*ìÔÇ‰�Zgï
ŸSkÂZ**ðÃÔ�Šg»gƒCìEw•ÆnÔ½ZÐqÝ™@*

ì��ë3D�XÇ”{»g1ŠgÔl!Zzg6,z9®ÆgZ3Ð
Å%#Ö~ (Tissues)

!hÒøÃí�X6,z9��',ðF,~~Zzg!*:V
ÆÅð LwJ-•YD�Ô²»g1ŠgZzg Amino Acids »xWD�Ô

l!Šg»gÂZ**ð"ÛZë™D�².1¹ÿ Gîg6,¹Æ§i¿~XÂZ**ð�Sk
§i¿ÆŠzgZy{g`ƒCìÔ!hÒøÆ6,z9ÐZEw~WCì@*�
ZÁnÆÑ7gZƒnX

Sy
².1¹ÿ G$™)Õä

G
]ÃZq-Zz‘Åð LwÅWxÅ¢zg]ƒCìÔT»

qÝ™**ÔW‚y7ƒ@*ìXSk!hÏî6,‡10*äÆn!hÒø%WxÅ
ñ�ŠÏÆZK&¢AÃ‰ÃiÃÑ<Ze~$+%~ZEw™D�ÔZzg
Šg»gÂZ**ðSk§i¿ÆŠzgZyaZƒCìÜsözŠlZg,‰ÃiZzgWx

Å��ZÁnÆnÑiòƒC�Ôñ�ŠƒD�pŠ!hÒø~XSkzzÐÔ
Æfg=†°ÂxÃáYðYC Blood Stream YÅÔ â ZŸ†lZg,ŠzâVZ

�XpyÅlZg»»g™ŠEJ-)SknZëƒ@*ìXpyÅlZgZq-E
kH(,|YC 20@*10 ÃXQkÆ»x™äÆŠzgZyŠg»gƒCìz{©wÐ

ìtZŸ†”{¢zg]ŠwÅŠPÁÃ(,JCìZzgpyÅ**CV~zÝ»
:LÌƒCì��›wJ-B�X

EÆŸ]»eiZí¹„{mƒ@*ìXSyŸ]Å‚|#Ô

Ø¤/‚?~ÂZ**ð»ZyZ`™$ËìZzgQSk»ZEwZÁnÆŠzgZy™C
ìXŠzâV§bÐÂZ**ð»ZyZ`Ø¤/‚?ÐZzgQkÂZ**ðÅÃ8¤‰Ü
~Ô`ñYD�E3~XÂZ**ð�EÆ3~aZƒCìZW,Z0+Zi
ƒCì6,z96,�EÃ¯CìSkÆ³~Ô6,z9Zq-Šzu}Ãq�

XZ#DÙZg;Ÿ]Zq-‚BgLƒYD c Zzg3]¾æ NH@*ìgLƒä
Æfg=A-VÐÃ Tendons �ÔÂ‚g~E!*Ä]¾æ NHCìX!hÒø�

ƒD�ÔSkZÁnc*iZîÆfg=A-V~w•ÑD�X
ÓxeJçÆ!hÒøÅ»g™ŠÏÃëZEw™D�@*�w•™**zZµ

ƒnÔz,„Sk}2xÐXZ#;**ƒ@*ìÔ?n™Dƒvg}Ãã
Ã£/iZzt6,ÔZ#3**ƒ@*ì?zz‘WƒZL„}ÅA~Æn (Elbow)

Æ!hÒøw•Æn Leg çä½Z�?!->î EX~feƒÔZzgZ#?ZL
™DƒŠzhäÆnÔSyw»]ÆúgSìZ9pu¤/òpgŠ| Set

Ÿ]ÅX
Zq-EÆ]¾æ NHäÆnÔZ9pWÃñN*gEgZ÷Ð*g**ƒ@*

ÆŠgxyX
².1¹ÿ G

$™)ÿ
G

ÆZq-³~ Nerve Cell ìEŸ]Æ9£Ò3ð EGVZzg
EMyosin Zzg Actin ��SkZ9p’q-Æ‚BzZµƒ@*ìÔ6,z9

Ã$~ÔZq-Šzu}6,Ðó�ÔSk§bQkÃ$Æîw~¶zZµƒC
ìXSk$™)ÿ

G
ÆŠzgZyÔwZg]ÅZq-lZg{g`ƒCìÔZzg]wZg]�Óx

!hÒøÐ{g`ƒCìøg}**gïŸÅŠ»ç™CìXSkzzÐÔ
!hÒø�¹„uŠâjßV~°iDZzg»]W�ÔÃÒ™gìƒD�gpp

w•ÐX Involuntary ŸÅŠÃ‡ìaZ™DƒñZŸ†wZg]Ô
SÁŸ]��`ñYD�Zq-EÃ$Ð³~Z9p

ÐÔí�QkJ-Zq-ÆˆZq-zZªîg6, Nerve Fiber ’k]Æ
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ÝDƒñSkEÃ$ÃXQkÃWgZxÅ¢zg]ƒCìXŠzu}Ã$k��
¬UZÁn7GƒñƒD�A$¿cZƒD�ZzgZÁçVÃYg~

ÐYg~gT Nerve g�ÅZYi]Šï�X¾qwÔZ¤/Z9p’k]
�¹„Úz²VÆ‚BÔ7ŠïƒDEÃ$kÃÃðñµWgZx»Ô
A$Zq-qªSÁnÅ‡ìƒCì�'×h+w»]ÃgŠ™CìX

Z#?Zq-ŠgzZi{ÃÅÜeTƒÔZq-Z9pWvg}
(Ÿ-@î EGEÐÀ_

ÐƒDƒñÔ(,kì!*Z°Z„vg} (Spinal Cord) ìZzg£¦ezg
ZèVÅY+$X',¹¥zER6,Ð*gCìZzgÃu™Cì�3E

Tricepc*Bicep Ã$kÃ�Ô’q-qÝƒä6,Ô̄g~îg6,]¾æ NHD�XWylÔ
E�gZq-Z»ðÆZÁnª]¾æ NHD�ÔZzgvgZ!*izÃã6,nƒ@*ìX

tÓx§i;ñ¿Zq-WçÆ=£Æ¾z‰Ü~„z̧q
Ð*g™WÐ(,fìZq-$Ðö L Nerves ƒD�XSk§bÔZ9p¥z 5+k,

²~Ôc*Zq-²ÆDÙZgz,z~ÔZzg‡ìgBbìEÃ$kÃ
w•~X

Z©â]�!hÒøÃí�XŠzâVaZƒD�ŒV9ZzgáYD
�Z¡!ÂxÐXSk§bÐÔ†°ÂxÔZ¡!ÂxÆZ©xÆ�»x
™@*ìÔZzg!hÒøëW°Æ‚B»x™D�Ô]ìSkg*!*b»SK̈ã
Ÿ~X

EÆŸ]ÆtWiZŠZ:ZdwZq-²ÆDÙZgz,z~Z�x
0*D�Ô%vg~ËÎaÆZyÆ!*g}~Xaèz{ƒ"ÛâÎŠZg~pŠ

Ÿ]Å!7ƒ$ËìÔA$ÃyHìQyÐ�HaZ™**ìÔZzg“?¾
Åf;-$ZzgÅggÚ~™D�;gñ÷Zzg‚>VÅ9£x6,?ÃyHì
Q7�z{ƒD�9(6,Z#z{í�ÔZzgÃySyÓxZdwÅ@Ze$Šê

ì?Zdf;-$»bCÙ{ƒ@*ì!hÒøÆw»]~��ZvÅ!ƒD�Ô
�{Ûì3Zzg‚>V»Ô�!’q-zŠ$š3ï GGG™@*ìQyÆ|uRu~X

**ò%nÆZW,Z] ALS /
%nQyZ%Zn~ (Amyotrophic Lateral Sclerosis) ALS

ÐZq-ì��gšÆ!hÒø6,Z¡!ÂxÆZW,Z]ªCÙ™D�X
ÔTÆz�;]**¥x�Ôƒ@*ìZq-%n��$43ðEIg',ß ALS

‚bŠZVZ]43©è
HGEE;åÃD`HìXñN*gEZ÷Ð™̂Dƒñ

(Ÿ-@î EGEÐ
£¦ezgJ-Zzgz;VÐ!hÒøJ-Sk%nÐ**»g{ƒYD�XZ#Z¡[

�
!hÒøÃu¤/x™D�yZ[ƒYD�Ô!hÒø’k]J%Æ (Nerves)

‡.Þ7ƒD�X³~%!ßv!~ÐZKw•™äÅ&¢AÅ
Šï�ÔA$!*]™äÐøzxƒYD�XtFg~!*izZzg0*îVÆ!hÒø
~$zg~ÆZq-ZˆkÆ‚BÑzqƒCìÔZzg(,"Æ‚BÍc*ðÔ
çäÅ&¢AZzg‚÷Å&¢AOW,ƒC�ÔZzgzZªîg6,$U*"$ƒC
ìÔQkÆBÆ!hÒø6,ZW,Z]ÅzzÐ�wÐ0ƒD�z�;]

Fg~Æ~i**¥x�XZL_·Y]~‚bŠZVäx@{Hì ALS

ÆY** Glutamate »��g Neurotransmitter Zq-uÐiZZ+Åð LwZq-
Æg¤V~0*c*Y@*ì�’k]Å**gïÃÃgzÂìX Nerve Y@*ìÔt

Z]43©è
HGEE;å°Zß‰ÜZq-Z9uzdo»ZEw™@*ìw•™ä

ÆnZzgZq-Íc*ðÅá�QkÆ„}Æ!hÒøÆ@*,ƒCìÔg*aZ
™äËÐX!*z�Š�ÅŠ¶Æ‚gZNzwZL!hÒø6,ÔQy~ÐÃð
ŠzuZ�Sk%n~2ƒ@*å‡ìHåg*ŠzuzVÆ‚BZq-wzs{Æ
fg=S�ágZ]ŠêåZKWçÅw»]ÐX
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%n&+Z]pŠªCÙ™@*ìÔøg}ñN*gZ¡!ÂxÅ ALS "—
T»ëLZÖg7™DZ#J-�ëSknÆZq-%n» — uZÌÃ "

‚o7™DX**gïîg6,»x™Dƒñ7g}îg6,%øg}85Âî
G

ÎWÆ
SkÆ!*g}~ÔZ¡!ÂxZvÆë6,g3Æ"ÑgVßV~ÐZq-ìX
øgZ"Ûnƒ@*ìu;**QkÆpçVÃZzg]ZŠZ™**QkÆZÅâ]6,�Qkä
ðHìXWe$7ì:D

LL¾Zg[ÂßÍV6,ZCag‚rì6,Qy~Ð¹ßv]ZŠZ7
(73 )Îg{Z›Ô    ™Dóó

/EŸ]~Z9pWgeg
EŸ]~',¹¥zÅÃZq-zzÉ4-÷

HGE~p~ÑCìXtp~c*
Ions 6,ZW,Z0+ZiƒCì�̂kyj&Òø E~ƒD�ÔZzgy Sacs $+Ñî

Æw• TropomyosinsÐSacs 3~¦ƒYD�Xy»ZyZ`
Æ‚B$™)ÿ

G
™@*ì• Myosin, Actin ™ä»:LáCìZzg´‘˜V6,

ìXSk¹„Zë§i¿Æfg=ÔZÁnEŸ]~zZµƒYì�g
Actin 6,z9ÆZq-Šzu}6,ÐôÆXQyÅ**gïqª~Ô¾TÔ

ÆBD Tropomyosins ÆÃ$k6,z9ÐeQYD���g
»ZyZ`ÔZ9p$™)ÿ

G
Æfg=�EŸ]~ƒ@* Ions �XSknÔy

ìÔøg~w•™äÅ&¢AÃ½™@*ìX
Z#Zq-Z¡!’q-EÃ$k6,BìÔA$ë{§»CbCÙ

Æ$™)Õä
G

]»Zq-Ÿ3~Ñzqƒ@*ìÔ{g`™Dƒñz{ÂZ**ð��E
Ã$kÃ]¾æ NHäÆnŠg»gƒCìXZ#',¹¥zZq-E3J-BìZzg

Æ´ DNA ÃvƒCìX DNA y�ZCÙWiZŠGYD�ÔÂtq

Ã»g Enzymes F,Iz̧q5+k,ƒCì˜V6,Šg»g RNA~Ô Sections

ƒ**ƒ@*ìX
DNA ZkÆz̧q5+k,ƒäÆnÔZ4,ZìÅF,IÆÓx%ZiÔ

Æ!*CÙÃ (Nucleus) { ÆaZzZgÅZ’ZZzgQkÅ%œ/ RNA Åu¤/òÔ
Ô¡Z4,Z

'.ø
J

~ÐZq-ƒ@*ì ATpaz Z4,Z
'.ø
J

ÐNzwƒ**ƒ@*ìXWyl
ÆZEwÃÔZzgZq-ŠzuZZ4,ZìŒŠêì ATPs �aZƒD�ÔáY@*ì

ZL9£xJ-Y@*ìXSkÆÔ̂�3ÂZ**ðÆ\„� ATPaz�
BD��36,z9Æ‚BïYD�ÔZzgZÁnaZƒ@*ì‰ ATP

Šz!*g{yaƒ@*ìXy ATP ZEwƒ@*ìXZÁnÆˆ~Ô ATP„
 ÃX Sacs 3~„ƒD�ZzgŠz!*g{zZ:ÑñYD�½ä Ions

ÃQŠz!*g{eQfe�ÔZk§b�3E Actins, Tropomyosins

Ã$kŠzu}ZÁnÆn»gƒD�X
~$+wYCìghDƒñÃ`gkZzg ADP—ATP 3~

{g`™DƒñZq-‡.ÞÒplZgÂZ**ðÅX¾TÔaètÂZ**ð»È!~
~ßUÅ¢zg]ÑhƒC ATP ��áCìÃ ADP ÐZEwƒY@*ìÔ

ÃgxƒY@*ìÔz;VZq-q¢!*lZyZ`ÂZ**ð»ƒ@*ìZ# ATP ìXZ#
»g1Šgf$Zzgl!Å‰¿~WCìZzgz{I^YD�XZ+ßg]~
z;V**»°WxƒCìÔA$Ñ<ZeÃgxƒ@*ìÔ‰Æ:6,Ze–Æ
îg6,g{YD�X

�g"ZâYÆjZ!~WD��E ADP ¦”{Ñ<ZeZzg
3ÆZÁè&¢AÃvyàD�X!ZzgÚ»ñVÅZ�xŠ„»
ƒDgxSkn:LáCìZâYÆ~~ZŸ†»EÅ!*:V~ÔT»
Z®gG‰»xÅu]6,ƒ@*ìX
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6ð$™)Õä
G

]X»¿îg6,ŒV{�7HŠHìzZªîg6,¹
‚g}ë{§i;ñ¿6,Œƒ@*ì��nƒD,]Z¤/ÒyG
YD,~XtÓx§i;ñ¿ÔTÅzŸs#ÆnÜs¿(z4
ÅY$ËìŒV6,Ôz̧q5+k,ƒD�øg}Z�x~Zq-Šzu}~
æZìG%Ô—gëg6,%ËæZìÆX

�3Ÿ]Zq-™ŠZgZŠZ™D�Ô¾&+ÅÃg/~��vg}
(Ÿ-@î EGEÐvg~ZiÆEJ-™̂@*ìÔQkZiÃZÁn™äÆnXSk
!*]ÃŠâr~gnpƒñ�CÙ3~DÙZg;$™)Õä

G
]z̧q5+k,ƒD�Ô?4

îg6,™Mhƒ�ùZq-ë{ÔzW-‚iz‚âyÅ¢zg]ƒCìZq-
ÇîgÐZ’Zð»x‰Zq-ZiÃw•Š¶ÆnXZzgSk¿ÆŠzgZyÔ
Šzu~»ggzZ×VŸ~%æZìÆYg~gT�:Šw»ŠP)Ô6pyÆ

Ÿ]aZƒD�ÔW@vg}âjwÆìÑ]Ã(Ÿ-@î EGEÃv™D�Ô
¤/Š}vg}pyÃZ™D�Ôµ}»g0eZðW‚àÐ−~ƒZ»

~Ôv™D Blood Stream @*i{ƒZÐnŠ!™D�ÔNÂx́c*]Ã
���ÂZ**ð"ÛZë™D�ÔZzg"ÑgZzgZëZdw»Z�x0***Yg~gLìX

Üsqw„~teƒZì7g}îg6,Yy0***6,¡½ï EHeiZí��‡ì
HŠHìZvÐøg}Z�x~XSkÆ´z{Ô‚bŠZV5Šgc*©¯**
Yg~gÇ�!*g}~ŸÆ�á0+ZgWgegÆX

We$7ì:D
LLZvÆÎZÃðqŠ7Ôi0+{ìƒ»åtzZÑX7ñ$ËSkÃ

ZzóZzg:’ÔQÏ»ì�¼W�âVZzgi}~ìÔZzgZ(Ãyì�\gl
™}QkÆ0*k1ZkÅZYi]ÐÔY}ì�¼ËÆgz',zìZzg�
¼QyÆúìÔZzgz{ƒZq©7™MhËq»SkÅ¥â]~Ð1

A�z„eìÔRöìQkÅ™Ï~ÓxW�âVZzgi}ÃZzg¤/ZV7SkÃ
(255 )Îg{•{Ô åoSy»Zzgz„ìƒÐ',F,ÑzZÑX

Parkinson /‚ãXÅZÌ%n

Æ‚BQ½Cì
Æz96, Synapse u]Zzgz‰ÜÅîZªÆ

².1¹ÿ G\ÞgLì
!*Z°Z„îg6,ŠzEgZ÷ÆŠgxyF,c]6,ZW,Z]gh@*ìXCÙ².1¹ÿ G\Þ

Ænz;V6,Zq-Z}2xƒ@*ìX‰\ÞkÔ\x�z{gnp�´
»V6,Š¶ÆẐLâjßV~)YD�XŠzu}{mZ4,Z'.ø

J
ÐÂh

Š�YD�X�gVwÆÔZq-{mZ4,Zì$+wŠêì\Þ‚?
~Xz;VZq-ZzgŠzuZ�á0+Zg Acetate Zzg Choline Ã Acetycholine

}2xZ¡!Ÿ]~ƒ@*ìX‰\Þk�\xÃg&4n.ç GFHŸ]J-v
™D�X¦GYD�Šz!*g{"ÛZb3ÐZzgfí{GYD�

6,ZEwÆnẐfZVƒäzZáF,c]~Xt§i¿{m Synapse

Zzg D o p a m i n e ‚>VÅZq-®ZŠÐZ�x0*@*ìX�gVwÆÔ
™D ‚>VÅ»ggzZ×VSk§bÐ!*‡°{ƒD�XZ¤/ëìw Serotonin

™äÆn Re-cycle ��(,~»z$h4è GIG°iâ:ÅYg~�**»g{6,Ze„Ã
}2x&¢AÌ4îg6,ªY$ËìX Re-Cycling ÔÂZ¡!Ÿ]Å

CÙ%³Sk
².1¹ÿ GF,−»¹„**iuÂZi**]6,«ƒ@*ìX\Þ

‚ã�CÙF,−ÆnHgƒD�ÔZzg6,z9ZzgZ4,Z'.ø
J

�F,−ÆZ
ZDw~»x™D�ÔÓxÆÓxSàîg6,!3›4è NGGEƒD�X¾qwÔSy
F,c]Æ¹Ô‚g~¬]~i**¥x�X
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Ô!hÒøÆŠgxy¬zy¿Ãvyà@*ìÔ Porkinson %̧
w»]ÃÂ¯@*ìZzgZ¡IY~1&?ØaZ™@*ìX

ÆAcetytcholine Zzg Dopamine Sk%nÅzz\Þ‚ã
ŠgxyZq-°xÂZiyƒ@*ìX

(Ÿ-@î EGE~‰Z¡!Ÿ]Šg»glZgÐÁlZg
ÅaZ™D�ÔTÆ³~ENzw»vyzZµƒ@*ìX Dopamine

tZq-™sîgÐ5Šgc*ÄìÔZzgZÅxc*C6,zWWgÌe»g±hé OySke~
ï~Ñ�X

Sk%n»Zq-§i',¹]½5Òø
YE

Ã(Ÿ-@î EGE~v™**ƒ@*ìX
Ô%!Æ!*:V~ÎñYD�Ãu™ä B a t t e r i e s

Ã(,JDƒñˆ8LÃÔÍc*�Á™DƒñSyŸ]Å"-ÃX Nerves

ÆÔ� (Deep Brain Stimulation) DBS Sk§i~Ô�Y**Y@*ì�g
�yáƒCìÔ3ì',¹]½5Òø

YE
Zq-ÎRg[~ÐZq- Battery Zq-

c*Serotonin ~
(Ÿ-@î EGE~Zzg¶K:ÎCì{g`™ä

².1¹Òø G‰ NeuronÆ
ÆXt¿7,zÏŸ]Åj,Z‚ÛZð™@*ìÔ−6Z9p Dopamine

ÃX Neurons ’k]Šzu}
áDBS 1eZËkÃƒ**ƒ@*ìZ]ðîg6,ZoZ#z{%!~

¡PB¢a»„9Z}òÅßg]~ªCÙ Implant ÎD�XZq-ß
z){XpÔ½ãÓx¡qZ"ÛZŠ~ÔtÂx6,6 Depression ƒ@*ì‰

ƒ**ƒ@* Release J-»x™@*ì%gppÆÃðæZìÆ‰Ãµ‚>VÃ
ìÔ“ZzgXlZgzV~X

Z¡!Ÿ]»F,'ÂxZq-ŠiZzg¤&™@*ìZq-?CðÅXt
**iuÂZi**]Zzgë{}2é�ik,cƒD�W7Mhz�Š~Ú
Z·tzZu]Æ³~XtZvìÔ‡ŠgÇZzglzùÔ�

+CÒþ
GE

™@*ìQyÃÔg‚r

ìQ7øg~}.#Ö~Zzg©8ìQ7zZ:Z#z{Z(eLìX

SŠgZÅ.$zgu —(Data) /ŸÆQñg¥)
EÃñizVîg6,»x ÔData-Perception Network Zq-�á0+Zg

™äÅZYi]ŠêìXËÌg*!*bÆ»xÃZ�xŠ¶ÆnÔƒÐ
ÆZgno!*bZzg7ic»Y'Ñiòƒ@*ìXt¥â] Organs ¬Óx́

Ð!hÒø~Ô�hzV Perceptions WC�W\VÐÔZ0+gzã»yÐÔZzg
Zzg¢~X¥â]ÅZg1VZ»×VaZƒC�Zzg=ô0*C�CÙ²ÔZzg6

ŸSyÆ_.nYD�X!hÒø~ÔXÆ\â]%œ/~Z¡!ÂxÃ
í�ZzgZyÆ=%]ÅgzÝ~Ô��áYñYD�Z¡!Âx~Ô
6Z©â]!hÒøÃŠ�YD�X85Âî GZ#?Zq-Šz„Ã;Bh™í!*ŠI
eTƒÂM®ZŠ~ˆ!*]Ô»š]Zzg)©àF,c]Óx¼»Š4vg}

Tricep ê~�áïƒ@*ìÔ;BÆQVä~XŸzZgZÁŸ]Zzgvg}
Ã� (Elbow)

!hÒø»;îÔz{ƒ!hÒø(,JD�vg}Ãã Bicep Zzg
$+ÑîÑD�vg~¯ð~ÔZzgQy!hÒø~�vg};BZzgZèVÃNzw

tƒÑiòƒD�XSkw•ÆCÙ%³6,ÔSy!hÒø~ — ™D�
ñ�ŠÈ3g$k2.ç GFHkZK7icÆ!*g}~

(Ÿ-@î EGEÃZ:qŠï�XˆÆœ~Ô
(Ÿ-@î EGE@Ze$Šêìvg}!hÒøÃ�SkÆÇ̂ÐH™**ƒ@*ìX

Ôu"5Ðê GEOÆ‚B!*ëï™»x™DƒñÔøg}Z�x Stem
(Ÿ-@î EGE»
~Zë7g^Âé"ÛZë™@*ìZzg‚B~‰ûZg!hÒøÆZÁn~

»ÔëNzw™Mh�øg}!hÒø6, Organs !*‡°ÏÑ@*ìX]ìSyŠz
²~i7g}îg6,Z(™äÆ§i¿Ð**zZ4gT�XëŠ!*î~!*
‡°ÏÑD�TÆ‚BëZLZL„zVÃ¢ïÆ‚B)ñgnp
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�Ôùë¤‰ÜÆ‚BŠx(,JD�Z#�ëºƒD�Ôc*gëgÐ
W‚ãÐZzg"Í!*b¬zy — T6,�ëa^àD�Zq-Z&+}Ã

Ðtƒ¼ƒ0*@*ìXZ¤/?ìw™DƒÔ"Ñgw»]ëCÙŠyZ�xŠï�
%LQy»ˆ[ÎäÆÔ?4îg6,ŠgŠZã™Mhƒ{mÂxÅTÐ�
ë"ÛZëGYD�X]',¹eiZí»��øg}Ÿ~ƒ@*ìÔ?Z�xŠï

‚g}Šy~Ô‰�Q3Zzg!->î EX;BŠð**ð~Ô — ƒÓxÑ®ZŠ~w»]
»<Ô3µÆŠzgZye¸ZzgÃgu» Slippers vg}!*ßV~É™**Ô

ZEw™**Ô̧~J»ƒ**Z#?»xÆngÁƒDƒÔZq-6»ñ**Ô
Z#¯y6,!*]™**ƒ@*Ô85Âî

G
—Z**Zzgvg~W\V»È™**ISkÆ’~

YDƒñX
Zq->vg}ìJ-QVäÆnÔ?Ãvg}!*izÃvg}ìÅ
‚~n™äÅ¢zg]ƒCìX

(Ÿ-@î EGEÆtêheÆÔ̂z{&ìZq-
W!hÒøÃZÁn™ä@*�z{!*izÃn™nXpIZkÆ�Wvg}!*iz
J-(ìÔz{Z¡!Ÿ]Ãvƒ@*ì�£¦ezg~ƒD�Ô˜V

Z9pu„Zq-®ZŠ~»xZ�xŠï�X
¬Ôz{Zq-W!*izÆ!hÒøÃ¬�XSkñ§6,Ô¾qwÔ

ƒ**Relax ~ÃÌ Back
!hÒø!*izÆ  Triceps ÆnƒäÆn Biceps

ÆnZÁn™änƒ@*ìÔ Biceps ƒ@*ìXSk§b²'Zq-\x
u„£¦ezg~Ì¬�Zq-\xQy!hÒøÃ�vgZ!*izÅs�XSk
nÔvgZ!*izìÆŒÛd$(ìXtÂéÔX6,ëÃðNzw7gnp�Ô
�¼�z{™D�ÔƒCìZq-c*ŠŠ;ã�øg}W‡ÅÚ¢zg]~ë
ic*Š{gT�XWe$7ì:D

(12 LL'Zv"*iìpçVzZÑìXóó)Îg{Å§.è
GWEÔ

(20 )Îg{•{Ô Zzgz{�LL'"—ZvCÙq6,‡ŠgìXóó
6�øg}W‡ÐªCÙHŠHìSkWe$~:D

LLZ[ëŠîNÐZyÃZK¶K*V™*~WÃt~ZzgpŠQyÅYâV
~ŒVJ-�ÁYñQy6,�tÇìXHW\Æg[Å!*]|Å

(53 )Îg{¢hÕä
E
LO]Ô ÞŠ]Æn»°7�z{CÙq»�á@ìXóó

|IZ"ÛZŠZvÅ¤‰ÜZzgDŠÙ�CÙ,~z{ŠÙ�X
LLvgZqŠÂz„ZvìTÆÎZËÅÈÏ7Ôƒq,�ˆ

(98 )Îg{†î EWÔ �QkÆD~Xóó

/øg}Z�x~!*bZgnoðÅZq-Vwì
(Ÿ-@î EGEÓxŸ~0*ñYäzZág$k2.ç GFHkÐ\â]zßw™@*ìÔ�

(Ÿ-@î EGEÃZ:qŠï�!*g}~7icÆ!*izîVÆÔ0*îVÆZzgŠzu}ƒ
c*Qñg¥)Å@*�w»]~ Data ŸÆ”VÆX(Ÿ-@î EGE=ô™@*ìSk

!*‡°ÏÑnX
™äÆ% Brush ³~Ô?‡.ÞƒDƒ9£¼/õ ENEZzgvg}!*ßVÃ

ÅäÆÂZiyÆZzg¤/äÆX
~ÌÔ¬ƒñ Tendons z;VƒD�Zzgg$k2.ç GFHk!hÒøZzg
~ÚîÆX(Ÿ-@î EGE Tendons \â]

(Ÿ-@î EGEÃÔ!*g}~!hÒøÆÂ]4›é G]ÆZzg
Sk¥â]»ZEw™@*ììWc*Zq-!*izc*N*8-p{ìc*¦JX‰Zz‡]
(Ÿ-@î EGEŸÆ7ic»ç™@*ìÔ!hÒøÃÇ‰Z©â]Å=ô™ÆXt
â�8-Âxwg]Æ§i¿ÆŠzgZyÌZEw~W@*ìÔ�gVwÆX

6,“WzZáìÑ]Î@*g Retinas aèWçÆ!hÒøÚw•~ƒD�Ô
îg6,($+sgT�X@*ëz}QkìwÆ‚Btª7ƒCìTÃ
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6,“WzZáìwÅ=ô™@*ìÔ Retina �ëzZ¢š5é GGSŠÙ�ÔYè‰„
(Ÿ-@î EGE

ÃYg~Hƒ@*ìXtÂxì z{{§~Ñ@*ìQy@Zc*]ÃÌ�z{WçÆ!hÒø
¡QyVßV~ÐZq-ì�eiZíÆ6,6ÃªCÙ™D���ðG
‰�øg}Z�x~‡ŠgÇÔZvÐX

j&Òø E~ Acetylcholine /EÅw•ZzgWgeg
’q- (Nerve) Zq-EZÁn™Cì²SkJ-îzZà„

Æ‚Bzzk�ì\Þ‚? Nerve 0*CìZ(™äÅX’q-�̂™Cì
ZzgEŸ] Nerve ÆZ"ÛZi»Ô�Óf™@*ìQk´‘~� Acetylcholine

g$k2.ç GFHkÐiY@*ìŸ]ÅG Actylcholine ÆŠgxyƒ@*ìZzg
j&Òø EÆU»ÔñµŠï',¹¥zÃ Ion ~Xtq:Lk�ìÓxg$k2.ç GFHk~

Yg~g�‚BE3ÅGÆÔ³~EZÁnzZµƒ@*ìXSyzZu]Ã
Acetylcholine gz1»zZu§iƒ@*ìZEw™**Zq-—»�gzÂƒ

g$k2.ç GFHkÃÔZq-§i�ZEwƒ@*ì‰iCÙY³ZâVÐÃÒaZ™ä
ÆnX

/y:çŠâV~ÐZq-ì�Ÿ

ÆZ9pÂxÆn¢zg~ƒCì
yZq-¹‚g}ZëZdwZ�xŠîìX�gVwÆÔvg}

ZzgEŸ]Ô Nerve Ÿ~CÙ3Ô{mîgÐz{Ÿ]�›w~ƒD�Ô
Ã¢zg]ƒCìyÅ@*�**gïîg6,»x™ÃXyÅñ�ŠÏÔZ¡!
F,c]Zzg›wÆŠPÁ~!*‡°ÏÆnÔÑiòƒCìXypyÅ¯ã

~ZzgûZg!hÒøÆZÁn~ÌZq-™ŠZgZŠZ™CìXyÅ)ñ�ŠÏ~Ô
J-Nerves J-î70*D�XaèÃðÌÛzã’q- Nerves \â]

î70*CìÔÂ(Ÿ-@î EGESÐ™7YìÔZzg³~Zˆk»ƒY@*ìX
tqZq-¿~7g}îg6,DYÑCìc*Z0+gzãZ¡IY»x™**È

™Šï�Ô�$+!~ñ]Å̂~ªCÙƒ@*ìX
ƒä70*@* Clot Z¤/yÆnñ�Šƒ**7ƒ0*@*ìÔA$py

ìÔ[ZdwÔç**u†°ZÁŸ]ÅzzÐ¥uYD�ÔZzgŠwÅŠPÁ
Ægh+î)@*w(~"ÛtWY@*ìXÀ˜Ôë¹Á̈g™0*D��Wc*ŸÃZ,

Zq-nyÅJ¢zg]ƒCìX|~Ô?ZKgzi%{Åi0+Ï~Ÿ~
yÆÅð LwÆ!*g}~Ôvg}f‚~Ãðìw7gnp�ÔZzgvg}

ZKyÅ¢zgÂV»?Z0+Zi{7gÄMhX¸zzì�øg}Ÿ]aZG‰
�Sk&¢AÆ‚BZ�xŠ¶të{ŠN¸wÆ§i;ñ¿pŠlŠ

7&+(yÅlZgSK̈ã 4.41 îg6,ÔOñëÃ™**ƒ@*z{ƒz;VÃðŠz³¤/Zx)
Sk»ZEwƒ@*ìÑiò§i;ñ¿ 1% Ÿ~ñ�ŠƒCìXQÌÜs

~Ôâ!*¹fí{Hƒ@*ìøg}A-V~Xtfí{™Š{ÂxÔ��øg~
¢zgÂVÃ7gZ™@*ìÔ

+B©Šö
GEE

ZŠZâ]ZŸ†ZEwÆn˜V}¢zg]ƒC
ìøg}D~Wñ%ÔpŠlŠƒ0*D�Ô¡Ôøg}6,zgŠÇgÅ$!*ãÆ
¶KEV~ÐZq-ƒCìÔTäðHìZK̈ãŸÃ¹„{meiZb
Æ‚BÔ¦ñ¹„!*gq-¬]ÆX

/NÂxÆ!hÒø~Z9pWgeg
ZK̈ãŸ~CÙ,ÔZq-zZu3Ð;gñ÷J-��Z"ÛZiƒD
�ÔZvÅ�á0+ZgðÆoÂVÃªCÙ™CìXNÂxÆS:]»ç¤
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™äÐÔ�gVwÆÔëŠÙ��ZbZY�½ZÆ;LÆn¢zg~
ƒD�ÓxZL~¹„ë{‚854è

EG
Ggnp�XZzgtÓxZbZYÚZq-

Šzu}Æ‚BF,c]~ƒD�ÔZzgY…�“QyÃ¢zg]ƒCì
¿cZƒäÅÔZzgÓx§i;ñ¿¢zg~Z�xŠ}Mh�¯ä´c*]Ã
»gWæŸÆnZzgvyg‚ãZâYÃŠzg™äÆnŸÐX

Z}2éñµ"ÛZë™D�½ZîVÃ*gä‚B½ZðN
gZ5ÐXûZg!hÒøWÕV~]¾æ NHD�ÑÅg~îg6,ÔZzg]ìSy!hÒø

Ægh+~ZÁn»Ốc*]å(,_�Zq-zZu‚~XZq-šäÔeZË
Zq-óâCÙÔ-Eg;sZ~ÔÅu™ŠÏ~QyŸ]» Jain D. Huizinga

_·Hå�SkzZu‚~w•ÅZYi]Šï�XQyÅï~z{Ø
`ñ¸

(Ÿ-õ
EE

Z9zek»Ô‚B~;t+ö
E

**àÆXt
(Ÿ-õ
EE

Z9zekç™D�
ÆF,KMŠï�Zq-xZzg!*‡°{',¹gz»Ô� ÔCajal ÆŸ]Ô Ions�

�ñµŠîìWÕVÅŠ-Zg~zZµ!hÒøÃg�éZq-iî~š/-VÆÔ
ZÁn™äÆPˆŠv}X

pŠÆZLîg6,Ô¾qwÔ"Í¯z^Zq-',¹¥zÅ»°7ƒC
ìSk}2xÆn»x™äÅXQÏz‰ÜÔ',¹¥zÃ¢zg]ìgpp

ÆŸ]F,KMŠï�Zq- Cajal Zq-"Ígh+îXSkzzÆnÔ Zq-
.$zguWÕV~Xt.$zgu„Q7ZYi]ŠêìeCg`™ä',tgzÃ

QÏgh+îÆ‚BX]ìSk"ÍÂx»Ô½Z?3Dƒ*gCìZq-„
‚~‚B~N**àÆÔ$+áYäZq-Ãgx~��ŸÆn»gWæƒ@*

ÆŸ]ÐÔÂ Cajal ìXZ¤/gh+~',¹gzÆnZ(7ƒCF,KM
WÕVÆ!hÒøÔZ,Zq-ëW°Æ§&Ð]¾æ NH7Mh¸Xz{ƒYå
(,J@*å3ðƒð½ZÃ*gDƒñzZ:n{~Oñ(,"ÆZq-zZu

Ð?Ø™ÔZ+Zq-1ÅªL Cases ‚~X@*ëç**uFg~Æ
aZ:ƒCX6�SkVw~Š¬YYìXÂxZK̈ãŸ~��ðHŠH
ìZvÐÔƒ@*ì"ÍCÙUÐX

/
(Ÿ-@î EGE:øgZ"VwÛR,�',¹]½5Òø

YE
ÅF,)ã™@*ì

?ŠÙƒCÙqÃ��vg}Z§Zsƒg„ƒCìÔZq-Šzu}Ð
WzZizVÃ×™MhƒÔZzgTyMhƒQyYßVÃ�?ä¬ÎŠåLZL
Z’Zð‚~X?¯g~îg6,ŠgŠCk™DƒZ#?ÁfeƒZKZiÃZq-
ÎðÐÔÁ&4ið GFIV~uŠ~Ck™DƒÔZzgÄCk™DƒZ#¤/òÐ

Å¤/ÄÐZq-cÆfg=Z#� Pedal *gDƒX?-ÈƒDƒ
Zq-;BÐ Steering Wheel Qkz‰Ü`gìƒDƒÇh~Ô²)é

Y
NDƒñ

6,ƒ@*ìX6 Passenger Seat ²!*]™gìƒD�Qk¿Ð��
�?!*]™DƒÔ?]4/õ NEGÌƒŠzu}¿ÃZzgÃÒ™Dƒ¯Dƒñx
�Z!*]XSkñµ6,ÔFZq-¬]âèÆŠZ4ƒD�vg}Šâr~ÔZzg
c*ŠWäzZáìÑ]Z‰ƒYD�vg}‚tXSyÓxÆŠzgZyÔ?~i
™sîgÐŠÙƒFâj1C¬]Z§Zsvg}X|~Ô85Âî

G
²?

Z�xŠ}gìƒÓxt»xÔZ¤/Šzu~Çh~Š¢š5é EGSvg}Çh~Æ‚tWYC
Steering ²:ÅDƒñNzw Brakes ìÔ?¯g~îg6,âgDƒ

6,X Wheel

§i;ñ¿Ô�Šg»gƒD�tÓxz̧q5+k,ƒäÆnƒD
�vg}

(Ÿ-@î EGEÆNzw~Ô��ZëZOò%œ/ƒ@*ìXøg}œaZö
ÐÔz{Ù|#™@*ìÓx¼��ëÃi0+{g�ÆnŠg»gƒD�Xz{öy
™@*ìÔWgkH,̂™@*ìZzg¢zg~õD™@*ì@*�t£œ7g}ƒÃÔA$
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Z©â]Yg~™@*ìZ77gZ™äÆnÔ%ËÌÑÏtÆÓxSy
ZdwÆZ�xŠ¶ÆŠzgZyÔ

(Ÿ-@î EGE»x™@*ì�gŸÆNzwçÆŠzÅð LÖ
6,ÔQk~ªŠ8ìQy»ggzZÇVÃ�ëÅg~îg6,Z�xŠï�Ô‰»Ô
7,−ZzgŠ9c*Š™ÆXŠzu}�áï™D�)Åg~»ggzZÇVÃX6,øgZ
ÃðNzw7ƒ@*Ô6�›wÅŠPÁÔwÔZzgN¿X

(Ÿ-@î EGEpŠlŠ@Zc*]
ŠêìÓxSyˆÅ»ggzZÇVÃCÙœÔÇéZq-pŠ»gƒZ!*iÆX´z{Zi,Ô
zZu]�øg}Z�x~Úz̧q5+k,ƒD�QyÐë‰Zz‡]zZ4

ÐWD�CÙ̀6,Ÿ~¯g~ Nerves 7ƒDX]ìSy]½5Òø
YE

»�
îg6,Ô?ŠÙƒ™ÏÅ̂ÃT6,?ä̂ƒvg}Z§Zs0*ðYäzZàƒZÅ
Š~ZzgŠÙƒZzgF,)ã™Dƒ%zVŠzu~ZÐ¬]ÅX85Âî

G
Zq-

ÑÏƒZ�äg~¤/ŠyÆÔzÃé™CìQk»éƒ**vƒ@*ì
(Ÿ-@î EGEÃ

�gZq-ZˆkÆQÏ"wZzgz‰ÜÆ‚BẌg™z
(Ÿ-@î EGEÆ»ñV6,ìw

™Dƒñ��3ßv?Ã¥â]Š*eT�Zzg7ÞeT�?Ð
ÎZÑ]ÔƒÆƒZq-„z‰Ü~XSyÎZßV~ÐCÙZq-g‚rì'g]
»ZµyZyÔZzgß�Z!*]aZ™Mh�ç**uFg~c*85Âî

G
ñ]´z{SkÆÔ

?Ã�Z[Šbƒ@*ìZq-²ÐÌÁz‰Ü~XSkÆ´z{�Ãð™g;ƒ@*ì
»Zq-•Z��Œƒ@*ì"Åg (Tissue) �Z[Š„»»xƒ@*ìZq-!*Ä

lçVZzg6,z96,XSknÔtI»°7ƒ@*ì�vgZ
(Ÿ-@î EGECÙq™@*ìÔSk

Å6,zZ{7�¾Šg6,¡½ï EHZq-‚|#z{g‚rìXZq-{ÛÔgnpƒñZd
f;-$ZzgDÆÔ!’q-Ðt"ÛZøøg}

(Ÿ-@î EGE~Q¸g@*ìZzgð™@*ì
QkÅ‚BS:]Æ�¢zg~ƒD�`ñYäQyÃplZ|!ÐX
z{{Û‡ŠgÇZvìÔëƒ»â´X

(Ÿ-@î EGEÆŸ]Qy»ñVÅf)ŠZg~
ZLufe�XÃÅgZzgf;-$Šg»gƒCìZvÅ!’q-Æfg=ZzgZ�x

Šï�Q7ws/ws%ËÌtÆXZvÅ�QkÆ‘‡]6,ªCÙ
Å̂ìSysV~Zq-We$~:D

LLD+ÛÐQ@*g@*ì»xW�yÐi}J-Qz{mkìz{»xQkÅ
§sZq-Šy~T»e:DÙZg',k»ìvg~2Ì~Xóó

(5 )Îg{>{Ô

/øg}ÙV~™*»¹„ë{.$zguƒ@*ì
z,œ~Æ�gF,cC7{ÆìwHY@*ì 20 SÚ.$Ô��

ÑgZEw™äzZßVÃZYi]Šêìg*gppZq-Šzu}Æ‚BÛR,k "
ÐZzgF,c]Ð¯g~îg6,Xvg}ÛR,Ðvg}\x−ÆÔ̂\x

Zq-Šzu~i!*y~ÃeHY@*ìÔA$z{vƒ@*ì',¹îg6,vÆ‚B
zßwà{ÆÛR,J-X?Y,̂{feƒ¥â]»�?J-‚g~™*ÐB�
%ghäÆ™ÏÃÔZzgWÐ(,JMhƒCÙzZu!*]QkÅX

vgZ(Ÿ-@î EGEZEw™@*ìvg}ŸÆZq-ÎZg[ÐiZZ+Z¡!
Ÿ]ÃÔ�=ÍD�ŠzÑÄ4kDÙZg%,B¢ak»gKÔÇéÛR,kÆ

'The SÚ,M6,Úg*~g�ÆX¾TÔ6�Äy;gÇyZKÂ[Ô
~Òy™@*ìÔó85Âî GZq-ÂxéZq-ZÚ.$Æƒ@*ì End of Sience'

!**îg6,©àƒäÆZ#ëSk»Zq-
(Ÿ-@î EGEÐ».Þ™D�Xóó¸zzì

Zg[ÐiZZ+Z¡!Ÿ]~ÐCÙZq-g‚rìŒÛd$Zq- 100 �CÙZq-Zy
ÆŠgxy Neurons XCÙ²Ô71V',¹]½5Òø

YE
Ô (Connections) ÑÄgº
é°‚(Æ‚BÔ̂ 248 vƒD�Zq-gëgegÎ³¢ak°‚)
Åc*ŠŠÑDƒñX )ë7V( Labyrinth ™D�gZ2VÐZq-
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/"ÍF,c]Ôøg}ÙVÆãCŠ~"Û*zgu
Zq-ÎZg[Ÿ]

(Ÿ-@î EGE~ZzgQyÆÂ]4›é G]»£.ÞZq-.$zguÐ
HYYì�;ƒ@*ìZK̈ãŸÆÃäÃäJ-X

t.$zgu‚g}ŸÐWäzZá\â]Ã¦™@*ìZzgáY@*ì
Q7(Ÿ-@î EGEJ-Ô‡ì™Dƒñ"ÍF,c]ŸZzg

(Ÿ-@î EGEÆŠgxySkZîu
Æ]*Zg�Ôz;VLÃðÌæZìZ¡!Âx~ƒä70*CXZzgQ]
ìSk"Í‚|#»Ô?W‚ãÆ‚BÇh~Ægi+-ÆeZbÅŠN¸w™

S tee r i ng feƒZ#�Çh~`DƒÔ‚B‚B‡ìgnpƒNzw
6,X?¢[7ÎDƒWäzZàËÇh-V6,Ô!*z�ŠZ�xŠïƒñ Wheel

¼Š»~/Zq-z‰Ü?Zzg™MhƒCÙÂÃ�1ÑYg;ƒ@*ìñR,gi+-ÐÔZzg
Yg~gLìW»Ÿ˜VÐ�?†¸X¾n�Ô]ì

(Ÿ-@î EGEÅ)©à
&¢A»Ôßv‡.ÞƒD�Z�xŠ¶¼Š»xz„œ6,X

Nerve ÔZq-!*ÚÆ(Ÿ-@î EGE~Ôg*g‚rìŒÛd$Zq-ÑÄ NeuronCÙ
Â]4›é G]ÐXz;VSyÆÃðZq-Î7[Z,ƒD�Ô�ZYi]Šï�
(,~ëW°»(Ÿ-@î EGEÅ»g™ŠÏ~X

~iSk!*]ÃÂ0*D�ˆl™äZq-i City Planners²
ÆŠgxy Neurons R,Z’Åƒ¸h»Ôz;VLÃðZF~F,c]~ÎZg[

ƒä70*CìX
ç².n.çH~Æ6,zWâ$¹ÿ Je&4è

EHEÒy™@*ìÔ
(Ÿ-@î EGEÆF,c]Æ.$

zguÅlZgÃSkx¹Æ‚B:
ÆWgeg~ƒD�"—7g}îg6,™Ð!*ÑF,X 1015 Z°ZŠ

Å�#ÖÆWŠñÆ)ŠkÑÄ%,é USA ìw™D�Zq-gK»ŒÛd$

Æ(e.ƒ@*ìZq-k~Šg½VÆgnpƒñŠkDÙZgZ¼g°%,é
Ôt 1015 ÆXZ¤/CÙŠg|#g‚rƒZq-ÑÄÃWÔÂ]êVÅ®ZŠk~ƒÏ

Å®ZŠÆSK̈ã(Ÿ-@î EGE~! Connections ~ƒCì z ®ZŠ)
Susan Green Field Ô~ The Human Brain ZKÂ[Ô

6,zWÃgâ»ßYZxge-Eg;ÔZq-âCÙEgz².n.çH~ì~ÔgCì
Å®ZŠÃ: Neural Connections

Ã(Ÿ-@î EGEÆTÅ�#ÖZq-Šc*sðÅ Piece Z¤/ëfe�Zq-
»h~ÆÜsaç L}Æ',Z',ƒCìÔz;VƒMh�Zq-Zg[

6,XZ¤/?Ñg Cortex QkÅR6,Ẍg™z¡
(Ÿ-@î EGEÅÛzã6,]6,Ô Connection

ÆSkÛzã6,]~Zq-Ñb Neurons »Šgxy Connections ™Dƒ
ÑÄ‚w»²;X 20 ™zh 3 Zq-²~Ôz{©8ƒ@* Connection ÐZq-

Combinations ÆZ Connections~Cortex 6�Üs
Å®ZŠÆnÔ�̂zi™YCìµîg6,eĝ.fgZ]Å®ZŠÐ‚g~
»Ñ]~X

SyÆ®ZŠÅlZgÃKÆnÔ��“ƒD�øg}{]
— ÆuÈ-VÐÌ¹WÐÔëƒ]ÐPZq-VBÒy™D�

ƒD�ÔZzg Stars Zg[ 100~(Galaxy) **òKV Milkyway z;V
Å®ZŠ»Ñ]ÆQkz~T»ëx@{™Mh (Galaxies) KîV

Zg[XQÌt®ZŠ**»xì)z~ƒä~ 100 �XƒCìŒÛd$Zq-
Å®ZŠÆÔŸ]ÆŠgxy(Ÿ-@î EGE~X Connections

Ôç1Zzg'ÔÒy™@*ìùz;V7ƒ$Ë Isaac Asimov

ìÃðZg»ðzŸs#Sk‚|#Æn:'WŠò~Zq-&7&+ÿZq-³¤/Zx
ÐËŠgic*Š{þ(Ÿ-@î EGEƒ@*ì�Ô˜VJ-ëY…�Ôƒ@*ì¹„ë{Zzg
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!*‡°{îg6,F,KM”{âŠ{»Ñ]~XùSK̈ã(Ÿ-@î EGE(,|YìŠ*AWßŠ
—Ð?

Å®ZŠÅlZgÃ Connections Æ!*b Nerve Cells
(Ÿ-@î EGE~

KÆnÔWöZyÆ!*glÆk"ÛZë™Mh�Zq-ñizVx¹X
ÑÄ%,é(ÆZq-gK6,“ƒñ�Zzg 30 ÑÄ%,³¢ak) 78kt

=ÍD�Zq- Neurons ZL~gnp�ÃðZq-ÎRg[Šg|#X
(Ÿ-@î EGE~

Å7,~~:
LL@*ëZÐZŠ~îg6,EgZyZq-¹ic*Š{‚Š{ZzgŠgC

ÆXOñ& Transister Z»ðƒ@*ì£¨~ Data-Processing

ÆŠzu}ZbZYÆ‚BÔZq-zZuEgZygÄYìDÙZg;' Connections

™MhƒÜsPZq-Î Pack Zg[EgZ÷ƒD�:? 100 z;V
(Ÿ-@î EGE~Ãð

Zq-Å7,~~Xóó Transisters

CÙ(Ÿ-@î EGEÆ3~Ôz;Vƒ@*ìZq-Âx�¯ƒ@*ì
(Ÿ-õ
EE

g¤VÐZq-
Å(  328 ¢ak) 100 gLÐRÆgK~�v™Yì%zV\â]

°²ÅZq-gëg6,ZzgL7Ès:gppZF~c*@*íZL»x~XSkÆ
´z{\â]Æv™äÆ‡.ÞƒäÆnÔtZ¡!Ÿ]

(Ÿ-@î EGE~gnp
ÆÔ� Dendrites Zzg Axons �(,~®ZŠÂ]4›é G]Å�YäYD��g

vAxon f)ŠZg-VÃZLîZªÆÒpÐfe�X�gVwÆÔ²Zq-
Å(îw 3.2 ™@*ìZq-\xÃ£¦ezgÐcÆZùÃ̀z{ƒ@*ìZq-¢a)

ª)ŒÛd$ŠzSõ( 5 �WçÐ(,kì
(Ÿ-@î EGEJ-Ôƒ@*ìÜs Axon ~ÔZq-

ÆzÝgnp�MðÅ�  Dendrites Zzg Axons îw~XCÙZq-ÔZg1V
�Šg»gƒCìîQk´‘Ã˜VZq-\xÃ)ƒ@*ìÔZzgA$z{¥uYD
�Z#z{í�oƒîw6,XZ¤/tÂ]4›é G]ƒDZ̧Z4[Zzg

‡°{îg6,OñNz®Zzg!*ƒ̧äÆÔA$?L7™MhZ̧Lâjw "
Ãc*QyÆÒpÐoƒîg6,@*W,»SÖg™7Mh¸X

ÂWÔTÃvg}ZiÆaç L}ÃY**ƒ@* Neural �gVwÆÔZ¤/
ìz{ƒCìŠg}gKÔA$?7gnpƒDÃð8ø LQkZiÆaç L}

Ðz‰Ü6,gz1Zq- Stove ~ÔZzg?U7Mhv̧g~ZiÃZq-¤/x
ç**uîg6,WÐX

)g¤V(~ÐCÙZq- Connections 7[ 100 SkÆ´z{Sy
ƒ@*ìÇÐ9£x6,XZ¤/ÃðZq-ƒ@*åß(~Ô}ò|~¹
ç**uƒMh¸ÔZzgZëZdw»Yg~gxe7ƒYåX@*ëZ(¼zZ¢š5é GGS
7ƒ@*ìXÎZñ‰Fg-VÅßg]~Ô71V7ZC§i;ñ¿

Natural z̧q5+k,ƒD�vg}Ÿ~ÔZq-ÆˆŠzuZÔZzg?Ãåîg6,
¥xƒ@*ìX

eZgz$h4ø
EH

ÔSkÆ',ÜsÔ',ŒÛZggnp�z„ìw�Z¡!Ÿ]Zzg
QyÆŠgxyz�Š~Wñ�Z·tÐXQyÆ (Connections) gº

Zg[Ÿ]Ë§bÐZ(g 100 7[Ÿ]~Ð 100 Šú}Æ_.Ô
7[gº 100 ™D�̂ZzgpZmZ¡!Ÿ]ÅÔZzgZEw™D�

!*0+|gppZLW\ÃZq-Šzu}ÐZq-"Í§&~X (Connections)

~ÐZq-Ìß‚~WÐ  Connections 7[ 100 SkÆ´z{ÔSy
7(,kìXteZgz$h4ø

EHÆŠú}ZzgÌic*Š{)xƒYD�£¨~
ìw™Dƒñ�Z9$o-ö GH»YwZq-(,}à»éEc*guÆz�Š~WY@*

Æ³~Ô‚BCÙzZu Thunder Storm ìZq-gZ]~Zq-¤!g
ÐZîuÆXZd¤‰Ü»z�Š�¯@*ìZzgNzw™@*ìSk Apartment

ÂxÃÔpŠZDgìXz{Zd¤‰ÜZvìÔëƒ»{ÛX
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!*ëïYD�@*�Z�xŠ¶DÙZg; Nerve Cells Rg[ 100ù
ÂZzgZë§i;ñ¿?ùQyÆÂ]4›é G]ÃgxƒD�ÔZzgùz{Ÿ

7[ 100 ÆZ8{ð OVÐg7gFzßw™äÆ‡.ÞƒYD�?ù
»Zq-i',Š„YwZ,Zq-6,¡½ï EHZzg"Í§&~‡ì Connections

ƒYì?ZzgùŸ]Z,"VwZW,5+k,~°²ÆSk"ÛnÃ7gZ
�? ™Mh
tÎZÑ]eZgz$h4ø

EHÆn¹ic*Š{ZëÍLÅÝ]ªCÙ™D�Ô
�~iðÅ|Ãt™äÐZïg™D�X

Ã Connections øg}n*Zgä¡qi0+ŠHVÔSy"Ñg
(Ÿ-@î EGE~‡ìƒ**„ƒÇ%ËÑÏÌtÆXÁÐÁyZ!c*{òQy~aZ

ÆnÔ�%0*@*ìZq- (Embryo) ™$Ëì"ÑgFgc*VXZq-ZK̈ã<
zZu3Å„ÐÔ¿~ÑäZ(Zq-ë{eiZíÔCÙ3Ã¢zg]ƒCì

SyŸ]ÆŠgxy¯**ƒ@*ìÔ (Connections) g�9£x~X9gº
ZzgQyÓxÃgxƒ@*ìZq-‚|#~�QyÅ™«™@*ƒXSyÓxÑZ_Å

ŠÔ!*¸@Zc*]Zzgö)Å)q¢~~7ƒ$ËXz{öyƒ@*ì"Í
öyøg}‡ŠgÇW‡»XZq-We$~øg}â´ÅZdð»ZÖgƒ@*ì:

LLZvz{ìTÅì�W�âVZzgi}~Zzgz{7g‚rìZq-
gCZzg7ÃðÔQk»‚ÓQkÅ�~Xz{aZHìCÙqQÇHì

(2 )Îg{ZÁ‡yÔ ZkÃâ\™Xóó

/øg}Z�xÆF,'.$zguÅÑiò¡]
�á0+ZgF,c]ÅzzÐ�`ñYD�(Ÿ-@î EGEÐZzgZ¡!Âx

ÐÔvg~ZÄ_VCk™Mh�™Ã�?ñ}ƒDƒX?ŠÙƒCÙq�

vg}Z§ZsƒC�ÔÖZgZzg"Í&S…Š~ìÑ]ÆÃgx~ÔZzg
]4/õ NEGƒ85Âî

G
WzZi,�Wg„ƒC�Zq-Ã,ÐX}2xÔ�WÆZˆkÃaZ

~Connections ™@*ìZ#�?ZL;BÃ9£Òhé ENfeƒÔƒ@*ì¡71V
ÐZq-»�vg};BÐ´´‘ÃÔ(Ÿ-@î EGE~ÔáY@*ìXZ¤/?Qk1Ã
7Ck™DƒDÔ"—vgZ;Bg‚rƒ@*ç**uyZ!Xt

vg}Z¡!Ÿ]Æ$+wŠï�85Âî
G!øM)Ók(ƒ** Connections

»Zq-',¹W~Zzgv™**ìSkWÃ(Ÿ-@î EGE~X¸zz (Feather) Zq-%æFM
ì�?‡.ÞƒDƒŠÚCÙ,Z§Zsvg}ÔCk™DƒCÙqÃTÐ
?Ók~WDƒÔZzgYV?Ck™DƒÈuÔ\kZzgŠgŠÃXt!**îg6,
**eƒ@*ìZq-¿Æn¯**Z(Zq-Zq-{òÐWiZŠ!F,}2x¡¦
îg6,X@*ëZ¡!ÂxZLÓxZdwZg1VSK̈âV~z„6,¡½ï EH§&ÐCÙ
Zq-~Z�xŠêìX

— ÂWZ¡!3Å��ik,cWð¶¬Æ!*[~ — Axon

T»».ÞZq-E"Ð™Mh��Zq-GÐeqgSìXCÙq��™**
ÆG~Ô�¡Zq-B¢aÆ Axon ƒ@*ì\xÅÃ~ÔzZµƒ@*ìSk

ÆG~âù Axon ÑÅ,zÆ',Z',Š!*i]gBbìXz;V¹Z‚ã
Ãv™@*ì (Data) ~Zzg!*CÙâù~ƒD�Xt(Ÿ- î

EEÂW�Qñg¥)
ƒCìZq-"�½~ƒCìâù6,z”Zzg7N*ôÐXùt

².1¹ÿ G—zßw
Ã!*CÙÐÔZq-"Í6,¡½ï EH§&~ÔÇ Data ™CìZzgv™Cì

Ð9´‘~Ô9z‰Ü6,?"—tÂxìZq-Z�ág{ð»XSk6ðâù
~CÙ,áYðYCì�?ÃZYi]Šîìç™ä�',s»Zq-(,Z„Z

6�Qk»uŠ6Ô&ÔèÅª — ?äñg3ìzZµ~ƒ@*ì',s
Ck™@*ìt Neural Connection ZzgT§b�z{àìXZq-zZu
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¥â]Zzgv™@*ìSk¥â]ÃSk
².1¹ÿ GWö{~XpùtâùY}ì

�QkÃ¢zg]ìv™äSkZñg¥)Ã(Ÿ-@î EGEJ-?Z¤/z;VÃð!*¸Nzw
6,¡½ï EHîg6,ÇÐ7(,|Yå(Ÿ-@î EGEÆnÔ1 Data Âx7ƒ@*ŒVÔA$
�(,fìWçÃƒ$ËŠg}gKc*Šg}îsÔÂ Dendrite Y@*®c*n{ÃX

.$zg¾Zq-Šzu}Æ‚BïYMh¸Ôc*\â]XÃ!3¨ÿ EGƒ**ƒ@* Neural

ìßgZ{Z(g™Mh¸X@*ëÎZñFg~ÅßgÂV~ÔSyyZçV~Ð
�ZÌJ-7g} — ÃðÌLaZ7ƒD�X]ìZkë{}2x»

¥â]vƒD�Ô — îg6,Œ7ŠHì85Âî
G

W`Å)ßYÌ‡Üì
é(°‚ÅZq-gëg 236 ³¢ak) 380 7g}îg6,ZzgÇÐ9z‰Ü6,

ÐX

/
(Ÿ-@î EGE:œg£x��Z9$o-ö GH6,»x™@*ìX

Qñg¥)mÐ — ZkÅ6,zZ{7�¾̂~¥â]ƒD�
v™äSÐÔŸå — fZBÆÔÓkÆÔ$ðENÆÔWzZiÆc*wg]Æ

™Æ�gZ9p]½5Òø
YE

Æg‚rìXZ#t]½5Òø
YE

QyÅ2w Encode S7
c*EÃ$Ôz{Zq-

².1¹ÿ G$+ÑîaZ™D�Ô�$+á Nerve J-í�ÔÃð
~Zq-ZˆkÅ¯z^»:LáCìÔc*Zq-w•c*n{»ZÖgEÆZÁn
ÐaZƒ@*ìXT§b�Z(Zq-ÂxZ+Zq-fg&~Æ‡ìƒ@*ìÔzW
yZyÆF,c]ÆªCÙ™@*ìS¾wøg}Z¡!Âx~X

(Ÿ-@î EGE!*‡°ÏÑ@*ìZzg̃ã™@*ìŸÅZEw™DƒñZ9p
ÂZ**ðX|~ÔCÙq�?ŠÙƒÔCk™DƒÔìw™Dƒc*c*Š™Dƒ
¯DÔƒZq-™*�Z9p]½5Òø

YE
ÐµƒCìX

(Ÿ-@î EGEƒ@*ì˜VCÙq�?
Y…ƒ!*g}~vg}pŠÆZzgvg}âjßVÆz�Š~WCìX‚g~

»Ñ]ZzgQk~ÅCÙqÔCÙZq-Ã?Y…ƒZzgCÙ,QyÆ!*g}~Óx
³ƒD�vg}

(Ÿ-@î EGE~X
(Ÿ-@î EGEÑözŠîg6,Yc*ƒZìCÙªCÙ~,6,Zzg

vg}Ÿ~0*ñYäzZáCÙ̀6,Ô]ìZkÆeiZí»��ðHŠH
ì‡ŠgÇZvÐX

6�(Ÿ-@î EGEtÓxZdw7gZ™@*ìÔãCŠ~za�z{ZEw™@*ìƒC
ìZ9$o-ö GHÔT»]ìÔZñg¥)ZzgZ©â]ÃŠ7,D�(Ÿ-@î EGEÆ3Ð

zZ^ 20@*15 Šzu}J-Xvg}
(Ÿ-@î EGE~Ôz;V»°',tƒCì¤‰ÜŠ¶

Æ¢ÃXQkÂZ**ð»]ìÔ
(Ÿ-@î EGEg*‡ì™YìŸÆÓxŠzu}8{ð OVÆ

‚BÔZ©â]ŸYìQ7ZzgŸÆZ8{ð OVÐWäzZáZ9p
\â]ÅF,)ã™YìX:ÜsŸ]

(Ÿ-@î EGE~ÔÉ‚g}Ÿ]Ÿ~aZ
™D�Z9$o-ö GHÔZzgZdwÅZ�xŠ„ƒCìZ9$o-ö GH6,XŠyÅgzÝ�B

6,ÔñuT»bCÙ{gi+-6,ƒ@*ìÔT§b TV ìvg~W\VJ-ÔìÑ]
™DƒZq-gh+î»vg}ZèVÐZzgZÖgZ]�ªCÙƒD� Tap Ð?

»w•~X l ÓxF,KMŠï�Zq-ŸZ9pZg¬ — vg}n{6,
Sk§bùSkZ9$o-ö GH»aZƒ**zZµƒ@*ì?

ÐŠzu}ÃÀ˜ƒ@*ì¹ Neuron zzÉ
4-
÷
HGE�áY@*ì]½5Òø

YE
ÃZq-

¢ak°²ÅZq-gëg6,™̂D� 100 „)BzzuÆŠì(ÔZzgt]½5Òø
YE

u¤/xƒMh�aZ™äZq-WCÙ0*õ Neurons c*ŠzÎé°‚Ågëg6,X
ªNerve Cells B²~Zq-!*gX

(Ÿ-@î EGEZ�xŠêìZLÓxZdwÃ
»ZEw™ÆÔ6�¬„ÒyHY[ìX

(Ÿ-@î EGEÆŸ]ÔZ Neurons

7ƒD�QyÆ
².1¹ÿ GÑiòZbZYÆsV~QyŸ]Ð�;BÔcc*

~ƒD�ÔnŠ!™DƒñQñg¥)»‚g}ŸÆZEw™D Skin

ƒñ',¹ÂZ**ð»�gZq-zZôÆpŠ~v™ä¢zg~\â]Zzg¥â]Ã
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�ŸÐ0ƒD�X
øg}‚g~‚³F,ª]Æ!*z�ŠÔt{meiZí

(Ÿ-@î EGE~~iic*Š{F,
gLìZq-gZiXZg»IÔ‚bŠZVâ-kƒYD�Z#z{SK̈ãŠâr»‚o

''Signs of ™D�Zzg(Ÿ-@î EGEÅ»g™ŠÏ6,̈g™D�XŠzZg»YIZKÂ[
~
(Ÿ-@î EGEÐ0ZLìÑ]»ZÖg™D�:ZK̈ã(Ÿ-@î EGEÓxYäTä Life''

ë{ÂñV~Ô¹„ic*Š{ª]Z0Zzg%æFNZuZgÂxìXSkZg1V
~Ô¥â]Ô�Z,gZƒV~XÆ!*g}~ë MassÆNeurons

ÜsÑzqG�'Ô¹¼'!*¹ìXc*Š,¤/âÆŠâVÅ‚i6,Z#
�ëaÔ̧{]Ôøg}pZ[**eŠ*îVÅXÅgÅXøg~ª]iŠ{
ƒäÅ&¢A',Zñgc*èÆçÅYïg~~ZzgK(ZðÆ‚BÔ‰
Zz‡]�Z!z].ZãÔ»Ñ]Æ!*g}~ÎZÑCÅ`ÆXøg}Ç‡.Þ
ƒD�ZkÆZzg¹¼ZzgÆnXù?ë7Y…�:Šârƒ@*ì
Zq-j,Œ!hÏîøg~‚bÆnX@*ëQÌ'

Z¡!Ÿ]¹‚g}z„pZmgnp�‰ÆŠzu}Ÿ]
¯ä» Data gnp�Ô1Zq-)©àîg6,Zë"Ût»ÌZÖg™D�:z{

Zq-§iF,KMŠï�XQyÅ&¢A¥â]F,KMŠ¶Å«ƒCì
GÆÒpÐúc*VƒC�Ô�Nzw™C�Qy Nerve Cell S:]6,�

(�nYäƒD�3~Xaè Ions ZâY6,)Îe*ÔyÔ7N*ô
ZÅ¹Ô.çH$¹Ðö Geĝ.ƒD�ÔSyfgZ]Åw•Z0+gc*!*CÙ3ÅGÐÔaZ Ions

™CìZq-Z9pp´V3~XZq-Z¡!Wƒ@*ìZq-v™**Sk
',¹p~»�aZƒ@*ì‚B~EgZyGÐX

ÅZzgZ~Ôu÷ÅZ�xŠ„Z9$o-ö GHÆ Data "—t�',¹Ã
fg=ƒC�´‘Zq-ZdDÅXŸ~"Vw)ßYbCÙ{™CìZq-

o]»�Zq-zZu{Û»z�Šƒ@*ì�gppzZÑìQk‚g}D»XøgZ}.Zñ
lzùƒ@*ìz{TÅ¤‰ÜÓx£œÆnñsƒCìÔ6�Sk
!*]»ZÖgŒÛWy~ƒ@*ì:D

LLHTä¯ñ�W�yZzgi}7¯YSy‰Zzg?YV7Ô
Zzgz„ìZÝ¯äzZÑƒ¼Y+zZÑÔSk»¬¸ì�Z#™**eìË
qÃÂ¾QkÃƒYÂz{QÏz‰ÜƒYñÔÎ0*uìz{fZ]TÆ;Bì

(81-83 )Îg{[Ô           Ó#ÖCÙqÅZzgQÏÅ§sß^ÆY**ìXóó

/Zq-¯äÅ&¢Aic*Š{F,¹c*CƒCì

£¨~¹„ZdF,¹c*C)ßYÆ
¯äÅ&¢Aøg}ÙV~ªCÙ™CìZq-ZdF,−ÃT»

ÃðÌÛR,£7̈™YìXZK̈ã
(Ÿ-@î EGEÅ¯äÅ&¢A»Z0+Zi{Îc*ŠH

ì�ƒDƒñ)z~Zq-DÙZg¹„F,¹c*CÛR,kÅù¦&¢AÆX
¥â]Æg‚rìX (Binary Digits) Bits 1014

(Ÿ-@î EGEÁÐÁ
ÌeD�Šgxã Neurons |~Ôtƒ@*ìZq-¹(,Z°ŠÔaè

ÆÔ¼Z(‰Zq-gzÝæî™äzZá†ÆX³~Ô
(Ÿ-@î EGE Firing States
(Ÿ-@î EGE 10% e@*ìŠzâVyÏZzgxËS:]ÆXËŠñƒñœ6,Ô�áZ+

°²Æ Cycles ÆŸ]Ã],8-™gì�Ô°U*6®ZŠ6,ŒÛd$Zq-Î
]½5Òø
YE

Æc*ÑgÆCÙ²~X 1015 ˆ[ÐSk»ÈZq-Ñb
Ñg~Zq-²ÆÔ‚BZq-fí{ 109 ZdÛR,Ågëg Cray-2

ÆXSk§bÔfí{&¢ASkZdÛR,ÅDÙZg±5é YNEÁƒCì Bits 10 &¢ALL
£¨~SK̈ã

(Ÿ-@î EGEÆX
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t».Þ™sîgÐe@*ì¾Šgic*Š{SK̈ã(Ÿ-@î EGEF,¹c*Cƒ@*ì
qwÅ)ßYÆ£¨~XZq-Zë

(Ÿ-@î EGEÆZdeiZí»bCÙ{ƒ@*ìZq-
"Ûx)ßYeZ],ËÐXZq-ZÚz- IBM 6,Z7½ïEHÐ�1ŠHåeZË±lç LLO~%æELQÔ

"Brain Teachers Computers" ~�Zq-z[‚V$6,1ŠHåZzgÄZy
g‚råÔ',QÒy™@*ìù‚Ñ:»Ð÷�ZSG‰¸EgzÑ=Ð�

ŠÃZgR,k6,Ôz;VQyÆZbkŠï�Ü;eiZí6, IBM Âƒñ¸
(Ÿ-@î EGE~X',

$k54è
EHGEÌÒy™@*ì�t**eƒ@*ìÜ™**(Ÿ-@î EGEÅ»g™ŠÏÃ
Ð:D Çîg
Yè(Ÿ-@î EGEg‚rìZq-Ú)©àîg6,!~Æ‚B(,JDYä

»g™ŠÏÆÑgc*]Ã°²ÆÒpÐic*Š{4îg6,£¨~ƒÐ!ÛR,
ÆXSkÆúzz¼Z+!*]�TÃëZ9Zã~Ì7™Mh�Xz{ƒ@*

»Zq- Data ìtZq-Ãt¹(,}x˜»x»!*g!*gZ¬Š{»CÙÎXÈ
J-B²k~XZCÔ',$k54è

EHGEHìÔ Neurons ’YìŠvZq-ÑÄ Bit

Z9$¹Ðö G
(Ÿ-@î EGEÅÜ™****eƒ@*ìXâ¡Š&4è

EHEÔ‚ÓC§»CâCÙ��ZL
»ñVÆn�gg;ìbCÙ{™DƒñÃtSg»YÆ**»g{6»ÔHì�
85Âî
G

¹„ë{)ßYZEw™DƒñÔfeƒñ4+Z
+C42.ç
E
EGEGkeiZí

ÒãÔ S ™äZq-—Å85Âî
G

î̄g6,x¹gÄ™YìÔz{Ô
(Ÿ-@î EGEÅXâg#èHLE

»)y~yZçVÅeöZzg‚CßY»ÔOg6 Optometry Zq-6,zW
)',µ(-Eg;~ÔHìfs~

(Ÿ-@î EGEÅ4+»g™ŠÏÆ!*g}~:
(Ÿ-@î EGE

!*&¢Aƒ**ìSk§bÐ�z{ÂZ**ðÃŸùYä7Šêì‡ìgnpƒñ
¥â]Ã�z{¢Æ‚B¢zg]7g‚rìÇi0+Ï~ZLX

Zq-ÛR,ÆZ9Z7-ZbZYF,KMŠ�YD�{mZdwÅZ�x
Š„Å{§X85Âî

G
Z¤/ëx@{7™D�Qy»¯ñYDƒñÔz{QÌ

™sƒ@*ì�ÛR,eiZíHŠHåZq-ZbÐQkÆZdwÃŠ·y~gnp
ƒñXÃðÌŠúò7™Yì�SkÆZbZY!*ë5ñ‰�"‡°{
îg6,Ô@*ë

(Ÿ-@î EGEZq-�á0+ZgeiZí»ƒ@*ìÔ‚BZq-¯äÅ&¢AÆ��
¹ic*Š{ƒCì£¨~Zq-ÛR,ÆXSknÔSkeiZí6,̈g™DƒñÔ
ëYyMh��(Ÿ-@î EGEg‚rìZq-eiZI¹„zWDÆ‚BXSK̈yÅð
~CÙ%³ƒCìZq-Vwøg}W‡ÆÑözŠDÅÔZq-ZÖg{ÛÆZÖp»
ŒÛWy~Ô'ë¯D�ZâYÃ™svg}n'SkqÃ'×h+SyWc*]

(5 )Îg>ZweÔ    ~ªCÙHŠHìX
LLZ}ßÍVZ¤/?Ã—ìYQà~ÔÂëä¯c*ì?ÃèÐÔQ

¢{ÐQ3ƒñpyÐQÍ“Å$ðENKÐuµƒðÐZzg$+zyu
µƒðÐZkzZW�?ÃÅw™‹Š,ÔZzgIZgnp�ëù~�¼e�
Zq-z‰Ü¥J-Q?Ãïs��g^ÆÔQZ#J-�ZL�ZãÆizgÃ

áZzgÃð?~Ð%Y@*ìZzgÃð?~ÐQ`c*Y@*ì&
À+ö
E

/J-@*�K
Æú¼:KÑZzgÂŠ8ìi}yZ[7,~ƒðÔQ˜VëäQ@*gZÔQk
6,0*ãÔ@*i~ƒ̂ZzgQ½~ZzgQÇNCÙnnÅgzÞÅq,Xtƒ¼Sk

 zZW�Zvz„ì[Zzgz{°@*ì%ŠzVÃÔZzgz{CÙq™YìXóó
(5, 6 )Îg>ZweÔ

/
(Ÿ-@î EGEÅxî̃g6,Zñg¥)Ã¯ñgppÅ&¢A

(Ÿ-@î EGEÅ»ggzZ×VZ9pg™iZzg
².1¹Òø GÐNzwÅYC�XSk

Âx~Ô�3§i;ñ¿»g™ŠƒD�)zc*:îg6,Zq-Šzu}~X?
ÃZq-„z‰ÜWÐúw•ŠïƒÔ;DƒñÔ Toes ZKZèVZzg

vg}ŠzâV!*izVÃZzg²)é
Y
NDƒñQyÃZ4V~ÔZzghDƒñ
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¬¦ñY+$ZzgA$!*N§sÔ²;&DƒñZq-™ï Head vg}
ÃQÏz‰ÜÔ85Âî GZ#�?',ŒÛZggnpƒtƒW‚ãÐÔ§i;ñ¿ÅëÏ

ÅX ��̀ñYgìƒD�vg}CÙ!hÒø~,½Šï�¹¢zV
�gVwÆÔT§&Ð�?Sk™6,ñ�ŠZÖpÃ7,|MhƒÔeƒ0*@*ì

Æ»gƒgìƒD�Zq-‚BZ¡!Âx~X Optic Nerve
]½5Òø
YE

Ð
Nerve Axons CÙ¿ZzgìwÆnÔ]½5Òø

YE
™̂D�‚B~
9£Ò3ð EGV~Îe*j&Òø ETZzgÈ Axon Æ(,_ƒñ

(Ÿ-@î EGEÐ
!hÒøÃX

ƒD�ÔÎe*Zzg7N*ô')4ø FF!*‡°ÏÑD�',¹ÂZ**ðÆÂZiy~ÔCÙ
6,¦ƒYD�ÔZzg Synapses ÆuzVÆ Axons ï~G~X]½5Òø

YE
Ô

ÆŠgxyF,−ÅZYi]Šï�XEÃ$kÔ Axons Z¡!và}Ô
ÃZ�xŠï Joint ActionÆConnections ',ÜsSkÆÔZq-ŠkÑÄÔ

�¯Dƒñ0*õu„Zq-²Æˆ[ÐXSk§bÐ¢zg~¤‰Ü
aZƒCìvg}nvg}!*izÃÚî~ÑäÔw•Š¶vg}uÃ
¦ñÐ!*NY+$Ô;&DƒñZq-ŠïÃZzgWÐúw•Šïƒñ

ÃX́!hÒøñµ0*D�]¾æ NHä»Ô1:Âu Toes vg}ZèVZzgcÆ
Ðic*Š{Zzg:uÐÁXT§&Ð�tÓx`ñYMh�(,~ëW°Æ

Zq-‚BÔƒ@*ì¹„ZÌ»qïÔ85Âî
G

Z¤/ZÒƒD�"̧QkÆX
R,Z’»ìw (Head) ‹0*g™äÆ!*g}~Ô?ñhDƒZCu

™äÔŠx(,JD�‚Bvg}0*îVÆ!hÒøÆÔZzgZ0+Zi{™Dƒñ
z‰Ü»��Šg»gƒ@*ìWäzZà»gzVÆnî?J-X?A$ñhDƒ
vg}aç MÃnà™äR,Z’Ã�Wg„ƒCìŠzu~‚ÐX

ZzgSkñµ6,Ô?]4/õ NEEZq-TãWzZiÃÔZq-WzZi?T…ƒÔQk0*g‹
ÐX?».Þ™DƒQkWzZi»gkgekÆ‚B�vg}

(Ÿ-@î EGEÆŠzu}

Y]~ƒD�Xn{ÔÙ|#Zzg**xWzZiaZ™äzZáÅÓxWD� ´‘
(Vocal vg}Šâr~ï™XRe¡™DƒñÚîÃvg}ßCZz@*g

~vg}ƒŠVÅ̂~Ô?ågQ0ƒQk¿Ã**xÐX?hDƒ Cords)

Zq-�l»ZÖgvg};BÐÔ²0*g™Dƒñ‹Ã™«Æ‚BXZzgA$
rg™DƒQk¿Æ‚BX

]ìvg}
(Ÿ-@î EGEÅ&¢A»aZ™äz̃Zñg¥)Ô?SyÓx

ZdwÃZ�xŠ}Mhƒ̄g~îg6,X
(Ÿ-@î EGESkÃZq-Šy~�3!*g™@*ì²?

YMgTƒÔ%vg}Š¶Ô%vg}Š¶Ãð{mÂzÆÔùtƒ
ƒg;ƒ@*ìX

Z#?uŠ~ÐOW,ƒD�ZzgCk™Dƒ�ƒZuŠƒ_ìÔ
OW,ƒD�Skp~ÐX»ggzZÇV» (Organs) ¹‚g}vg}Z¡IY

Zq-ŸŠ¢š5é EGS¿cZƒ@*ìX
(Ÿ-õ
EE

)â]vg}¢~ZzgÛzãîg6,zZµ
pyÅ**1VZÁn)iZî(™D�X!hÒø»]W�ÔæŠÇgƒDƒñ
‡ìgpp**gïKãŠÃ(,JDƒñwZg]ÅaZzZgÃXSyÓxZZdw

Ænï0***ëW°~Zq-œ�ÑÆnÔZq-Z©ò%œ/ÃÔS7Ñzq
™äÅ¢zg]ƒCìXz{%œ/øgZ(Ÿ-@î EGEƒ@*ìX¾qwÔ6�ëäizgŠc*
ìåÔt)©à&¢AÔ!*ÄÆZq-•}»»x7ƒYìXtZvÅ
ðÆfg=�(Ÿ-@î EGEZL�3ZdwZq-„z‰Ü~Z�xŠ}YìÔZq-
Í¬zy¿ÐXøg}W‡Å¤‰ÜÓx£œÆn»°ƒCìÔ6 "
�ŒÛWy~Zk!*]»ZÖgƒ@*ì:

LL�¼W�âVZzgi}~ìZvÅ0*ÀÏÒy™@*ìZzgz„ì
i',Š„£VzZÑÔSÏÆnìÓ#ÖW�âVZzgi}ÅÔ°@*ìZzgâg@*ì
Zzgz{ƒ¼™YìÔz„ìƒÐªZzgƒÐWyZzg!*CÙZzgZ0+gZzgz{
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ƒ¼Y}ìXz„ìTä¯ñW�yZzgi}bŠy~ÔQ‡ìƒZª
6,ÔY}ì�Z0+gY@*ìi}~Zzg�ZkÐÀ_ìZzg�¼ZF,@*ìW�yÐ
Zzg�¼Zk~mkìÔQÏÆnÓ#ÖìW�âVÅZzgi}ÅÔZzgZv„

 J-íìƒ»xXóó
(1-5 )Îg>Z<h+Ô

/´‘Y]�¯D�(Ÿ-@î EGEÃÔ
7ÑñYMh�Z·tÐ
(Ÿ-@î EGEÐ0¬]»Aic*Š{ëY,̂{fe�ÔQÚ„ic*Š{Sg»YÆ

ÓxŠú})xƒYD�X(Ÿ-@î EGEg‚rìZq-zW®ZŠZbZYÅÔÓx6,¡½ï EH
¬zy¿~!*ëï™»x™D�XCÙqTÆ‚BZq-¿0ƒ@*ìv
ƒCìZdë{‚ÛpZzg².1¹ÿ G§i;ñ¿ÆZq-eÐ=ôƒä

(Ÿ-@î EGE
¢8ƒÇXSy§i Reaction Æ´8{ð OV~XZzgA$ê1Y@*ì�H

VÆÔ1ë Ö ;ñ¿Ã¢zg]ƒCìZq-Ÿ~)©àë{Zzg-%
Sy~ÐËÃÌCk7™0*DX

ëBall ë‡ìgnp�øg}!*izVÃWÐZ#Ãð¥ƒ@*ìZq-
ÆiZzt»²z{ŒÛd$Wg;ƒ@* Ball ÃÔ‚B~ZôoÆ‚BY,̂{feƒñ

ìX@*ëQkz‰ÜÔZ9pWøg~W\VJ-íƒñáYc*Yg;ƒ@*ì
ÃÔZzgQz;VÐvƒ@*ì

(Ÿ-@î EGEÃ=ôÆnXSk Nerve CellÐAxons

§bÐÔëTy0*D�CÙqÃ�ëŠÙ�ÔWc*z{ç**uƒCìÔZzg¾
nÆgŠ¿ÅëÃheÅ¢zg]ƒCìXQQÏF,'ÂxÐÔ(Ÿ-@î EGEZ©â]
™Šg™@*ì!*izîVÃñä!*wÃX‚ÛpZzg².1¹ÿ G§i;ñ¿Æ¬]Sk
Šgë{ƒD��Z¤/z{™~WNÂF,]½YNÐX

�Zdw~ëW°Ñ@*ì  (Cerebellum) /u"5Ðê GEL
u"5Ðê GELO(Ÿ-@î EGE»z{:æENEƒ@*ì�ÂZiyZzgw•Ænf)ŠZgƒ@*ìÔ�3

EgZ÷6,Œƒ@*ìÔ!*z�Š
(Ÿ-@î EGEÆwÅÜsŠÎ,zÅúÒÏ™äÆX

t!*Ä»(Ÿ- î
EE‚•Zxîg6,ŸÆ7icZzgw»]ÆmÐ¥â]¦

™@*ìÔQkÆÓxw»]ÆÅ`Ã‡ìg‚rìXt‡.Þ¯@*ìZq-¿Ã
gŠ¿»SÖg™ä%ÎWÆZzgŸ~Óx!hÒøÃ@Ze$Šêìz{Zq-

~!*‡°ÏÑ@*ì¬ƒñZ©â]Óx!hÒøÃŸ~ÔZzg Posture áZiy
7Vw»]Å8+MÅà@*ìX]ì¬zy¿»�u"5Ðê GELOÐ"ÛZëƒ@*ìÔ
?Z,w»]‰»ZzgŠzh**Zq-"Íîg6,Z�xŠ}Mh�X�gVw

™gìƒDƒÔ?Wc* Jogging ÆÔZ¤/?Zq-ß»‚o™DƒZ#�?!*CÙ
Qk6,ÐÃŠYDƒc*QkÆZ§Zs6ÎfeƒXT…ƒñßÃç™D
ƒñ�z{¾Šg(,ZìÔö)Æ:¤/äQk6,ÔZzgê™DƒñÃyÐ

Óx¼ — vg}0*îVÃZV**ì¬Zzg̈ù¦z‰Ü»ìw™Dƒñ
)©àîg6,-%ÖV6,ŒƒD�X@*ëz;Vvg}nÃð¢zg]
7ƒCŸù™äÃðz‰ÜÃSyÆ!*g}~Î!ƒñXu"5Ðê GELO¯g~îg6,
&ìZq-¬Z!hÒøÃëƒñQ7ßÃÃZ0+Zi™äÅ¢zg]ìÔ

Zzg§i¿Sk§bYg~gLìZq-"Í§&~X
ÃzZ4ƒäZK7icÐ Organ ZCÔu"5Ðê GELOñµŠêìCÙ

ÆZ#Ÿw•~ƒ@*ìXt¿ÔŒVÜ;H Organs _“~Šzu}
Y@*ì¡PZq-Tg~ÔzZªîg6,¹„(,~ZÌ»qïƒ@*ìXvg~
&¢Avg}cÆ7icÐzZ4g�»ßZ0+Zi{7ƒ**e’XZ¤/vgZ
(Ÿ-@î EGEZ(Nzw¿~7Ñ@*ìÔA$?CÙŠx6,¤/7,DƒXtÓxÂéÔ¿cZ
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ƒD�ZkŠg"Íîg6,ÔðÆo]ƒD�Xt**eƒ@*ì85Âî
G

Sy
ÂñVÐZq-ÆnÌW**z�Š~Z·tÐX

Ÿ»pŠ»gƒZ!*i :Brain Stem /
ª8@*7 ƒ@*ìÔ�ŒÛd$ Brain Stem %œ/~Z¡!Âx»ŠzuZ8~î O

Sõ(Ñmƒ@*ìZzg‡ì™@*ìZq-gZ‚Šgxy
(Ÿ-@î EGEZzg£¦ezg 2.7—3.15)
£¨~£¦ezgÆÔ Connections ÆXt‚|#gBbìic*Š{ë{ŸC

ZzgÑiòîg6,�hCì
(Ÿ-@î EGEÃ£¦ezgÐXt́‘ZëZdwÅ™ŠÏ~***k,ƒ@*

ìXwÔpyÆ·îÔ¤6,bÔŠwgh+îÔÎäc*Y¤/C~ÔÂz~ZzgZq-
(,~¹Šzu~Zë»ggzZ×VÓxNzw~gT�Sk´‘ÐXtvg}
n!**îg6,**eƒ@*ì¯**Zq-!*ÅgÃÒvg}›wÅŠPÁÆgh+îÃ
!*‡°{™äÔZ¤/?Ã7gZ™**ƒ@*Qkf)ŠZg~Ã%’ÆZzg%@Ze$Š�Æ
vg~ÂzÃ%Ãi™äËZzgq6,Xz{Zq-ŠiZzg…c*ŠŠÑCì¾Šgµ
¢zg]ìZkÂxÃøg}Z�x~‡ìgppÅZvÐX|~ÔCÙ÷
aç L"5Ðê GELO»ƒ@*ì(,~ZÌ»qïX

ZzgŠzu}
(Ÿ-@î EGEÆ Hypothalamus /

(Regions) ´‘Y]
ÆŠZ:Ð(,Z7ƒ@*ìÔZ+  (Pea) ÔZq-æ Hypothalamus

Ô ZâY‰l!Ô»g1Šgf$ÔS!*9xÔZˆ‚]‰\kÆÔ’ÆÔÈuÆ
%ÆÔKãŠÆÔpyÅ**CVÅ�#ÖÆÔNZ"ÛZiZ]ÆÔZzg|u
†uÅŠNgN™@*ìXZzgz{ôZã™@*ì½ãÓx¼zŠzVÆ»xÅÔŸ~Ô

=��Z"ÛZiƒD�X@*ë²áÆºƒñSy"ÛZø fg Z;gñ÷Æ
¤/Zx°7&+ÆX 4.5 ÅÔZzgziy¡ 3% ÃÔtúÒÏ™@*ì

(Ÿ-@î EGEÆÀwÆ
YD�é².1¹ÿ G\ÞkÆƒD gh} ÐHypothalamus ;gñ÷�

��ŸÆCÙzÃí�ÔáYDƒñZ@Zc*]ZL‚BX´z{
Ãw•~Zzg7g}îg6,ZK Regions \â]áYäÆÔ;gñ÷ÌZ

f)ŠZg-VÃZ�xŠï�X�gVwÆÔZ¤/%Æ;gñyÃZ"ÛZiƒ**ƒ@*ìÔz{
Hypothalamus ¿~Ñ@*ìÓxÂéÃ�%Ð0ƒD�Xt�

xîg6,Z,S"ÛZiZ]aZ™@*ìÔ�Ëƒñ‚g}Ÿ~CÙ̂ð NZzgÇ
ÐQkÆÂZiyÃ‡ìgnpƒñÔƒ@*ì)©àZÌ»qïX¾TÔ

Z¤/85Âî FG%Æ;gñ÷‚g}Ÿ~™̂D�Ô1z{ÜsŸǼ£â]
6,„ZW,Z0+ZiƒD�Xt¡Z"ÛZiZ]ÔÈt�;gñ÷Y…��ŸÆ
ÃyÐ”V6,QyÃ¿™äÅ¢zg]ƒCZzgOW,™**ƒ@*ìÜsSyÃÔ
!*z�Š�̂™äÆ7g}‚g}Ÿ~X@*ëSyÓxZdwÃÅgZzgf;-$
Šg»gƒD�XT§&Ð�Z"ÛZi�0*@*ìZCgZ3ZzgT}ìŸ~CÙ
8~î OÃÔ(ìQkÅ2w6,N*3~%ËtÆÔÑzq™@*ìŠg»g

:L‘Wƒñ!*wÆ(,"~Ô�gVwÆ — p´VZzgÇŠg»gÅð Lw6,
ÓxƒD�bCÙ�Âîg6,7ƒMh�³Z·t»XZzg)©àîg6, —

Zëƒ@*ì§&��tZ"ÛZiY}ìÔWc*ŸZq-%Š»ìc*Zq-úg]»ìZzg‡ì
g‚rìZq-"ÛtÂZiy~SkÆ_.X%ŠzV~;gñ÷:L‘W�ŠZhS

Æ%ƒä~ZzgWzZiÆ(Zƒä~Ô˜VJ-úgÂV~z{gzÈ�Sy
p=VÃXT§&ÐZq-"Ågj[+%Ë&¢AÆ×™äÆÔ¿cZ
ƒYìZ,Zq-µ/ÆÔ9Zzg!*ÅgÂxÆ‚BÔ¬îg6,ìw7HYY
ì�ƒZƒÇZ·tÐXtÂxZvÅZq-ðìÔÑözŠf;-$ZzgD»â´ìX
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(Ÿ-@î EGE~
]½5Òø
YE

ÅF,)ãZ,Zq-§&Ð Thalamus SkÆ´z{
!*‡°ÏÑnZ,ZëZdw Brain Stem ™@*ì�

(Ÿ-@î EGEQ7™YìÔ@*�
~‰w~ÔpyÆ·î~zgh+zV~ÔŠwÅŠPÁ~ÔÎäZzgY¤/C

™**85Âî
G

w~ (Maintain) ~XtZq-SK̈yÆn**eƒ@*ìŠNgN
!*ÅgNzwÐÌXZ¤/z{Nzwvg}jZáHY@*ÔA$ÓxZk**]~?
%‰ƒDQÏœZ#Æ?Î‰ƒDX@*ëZ¤/85Âî FG‚÷»¢8vg~ãCŠ~
Zë¢zgÂV~ÐZq-ƒ@*ìÔ?ÃÃðÅg~ÂzSk6,%Ãi™äÅÇ
¢zg]7ƒCìX%vg}SkÐzZ4ƒäÆÔZq-}2xvg}
Ÿ~Zq-!*‡°{Zzg%æZìÆ§&~»x™@*ìX

Âx
(Ÿ-@î EGE~  Modular /

SK̈ã
(Ÿ-@î EGE»CÙzpŠ»ZC{m»xg‚rìXZq-WzZizVÃ†~$+m

ìÔZq-5@*ìgùVÃZq-ìwÅ̂~ÔZq-$ðENÃCk™Z@*ìÔZzg@*ëc*ŠŠÑ@*
ìZq-Tãßg]Åc*×™Z@*ìTÃVÐX@*ëSyZbZYÆZdw¡½hå EH
7ƒD�ÔZzgÓxZdwZq-Šzu}6,«ƒD�X

«ïÔ(Ÿ-@î EGEÆ„ƒä~ŠzZµ4™zV~Ô�Z�xŠ~¶̂
‚Cß¡gZ̀S4~ÐÔ�ŠÑc*åQkÃâ.ÞZÅxXS4~e@*ì�

(Ÿ-@î EGEå
Zq-âez°ÂxÔ:�LLZq-!-Cé NGE÷šu!*¾Ôâez°ÂxÅZÌSk|Ð
‚tWCì�z{ŠƒYìZzgÂhZÌYYìÔ¢zg]ÆÒpÐZkÆ
÷Ã$+ÑYYìÔZEw™äzZáÆpZéÆ_.SkÃ̂Š~Y$Ë
ìXSkÆ´z{ÔZâY�Zq-âez°ÂxÆneiZðGYD�)©à
îg6,EŠZgƒD�Z:t~Zzg¯z^~X

(Ÿ-@î EGEZq-¡½hå EH‚|#7g‚rìÔ
Zq-{¤~�‚b — É$+mìqÑ]ÆÒpÐZzg²£Õä Nƒ@*ì%0*ä

ŠZâVÃª]~eZmƒX

/ÛR,k�
(Ÿ-@î EGEÅÜ™äÅÃÒ™D�

ÛR,kZdw»Zq-zWyZyZ�xŠï��øg~i0+7VÃW‚y
F,¯@*ìXøg}ÇÔ�øg}ÓxñVÅ»ggzZÇVÃ@Zc*]Šï�Ô
gnp�Zq-Âx¹„ZdËÛR,Æ£¨~ƒ@*ìÔZzgZq-Z,Zd

S:]Ìgnp���Ü7GYMh�X
)Zñg Bits 1014 Skë{eiZí»]tÔ(Ÿ-@î EGEfí{™g‚rìÁÐÁ

]½5Òø
YE

Ã°²Æˆ[ÐX 1015 (Zzg(,J@*ìc* V ¥)ÆF,'Z»×
fí}ÅRö».ÞÅY$ËìXZq-Ñ$k,~ (Data)

(Ÿ-@î EGEÆQñg¥â]
Ð�gBbƒŠz™zh4kÑÄ¢,Ô�=ÍCƒZq-WJÎ³¢a)0*õÎé(
îsÂ1VÅZÓg~X

ÛR,Z
+B542.ç
E
EGEGJkÃÒ™D�Ò™äSk)©à‚|#Å(Ÿ-@î EGE~

¯DZ¡!.$zg¾ÔpzZªîg6,í~SkZ!x6,�Zq-¹‚g}
UîVÆÒpÐ(Ÿ-@î EGELÌÜ7HYYì0VÐX(Ÿ-@î EGE»eiZíÔZÒ
6,¡½ï EHÂñV~ÐZq-ì�øg}ñV~ðG‰�Ô¡Zq-
Vwìøg}W‡Å!»gv~ÅZzgQkÆDÅZdoÅX

~ZZzg¥)Æfí{ÂéÔZ°ZŠÅ ( T a b l e ) !*Ñ].zw
Z˜jV~».ÞG‰�X6�Š¬YYìÔ

(Ÿ-@î EGEŠzu}ÓxÆ
£«~ƒÐ(,|™fí{ÅRög‚rìX

/£¦»Ý�uòqÑ]~NzwZ(g™Cì
£¦»ÝÔŸÆF,'.$zgu»ZëgZ3Ôv™CìQñg¥)
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(Ÿ-@î EGEÃZzg&ìZ©â]ŸÆŠzu}8{ð OVÃXé',¹´45Òø GEÆZq- (Data)

6,ÆZ©â]Ã™̂äW‚ãÐ Nerves 7g}³wÆÔz{‡.Þ¯@*ì
Šgxã

(Ÿ-@î EGEZzgŸÆŠzu}8{ð OVÆXT§bÐ‰�
(Ÿ-@î EGE»Dƒ@*ì

¯D�X Backbone Å7,~ÐÔ£¦»Ý»Dƒ@*ìLzVÐ��
(Ÿ-@î EGEÐŸÃWäzZá]½5Òø

YE
Å=ô (Nerve Cells) ŒVÔZ¡!Ÿ]

™D�ÔZzgë{',¹u„¯D��ç™D��¹VZzgùQ7
vƒ**ƒ@*ìX‰Zz‡]£¦»ÝZ�xŠ}YìZL"ÛZøZq-:æENEz~

¿Òy (Relax) îg6,WiZŠZ:§&~Ô%(Ÿ-@î EGEÐNzwÆXZq-)Åg~
ÆÔHg{gŠ¿ÆZq-ºmø� (Automatic) HYYì�gZq-pŠ»g

ëÃñµŠï�gŠ¿»ZÖg™ä!~ÐÜs~çZ] Reflexes ÆX
ZzgŠ̃VÆX(Ÿ-@î EGE**gïîg6,úÒÏ™@*ìŸÆ¾&+çÆX@*ëuò
qÑ]~ÔZq-!gëgÂx¯c*ŠHìZ¡!Âx~XF)Åg~w»]

ÆZq-¤/z\Ð�£¦ezg~ƒD�X Nerve Cells @Zc*]0*D�
ÆÔzZµƒD Reflexes Š¢š5é EGSw»]X»�ëjZ!Šï��g

�)©àîgÐ!~Ð£¦ezg~u„Æfg=X¹!Ÿ�n
YD�Ze7-w•™äÆX(Ÿ-@î EGEÐ7WD�ÔÉ£¦»ÝÐWD
�XZ¤/t}2x(Ÿ-@î EGEÐ@Ze$0*ñƒDÔÉ£¦»ÝÐWD�XZ¤/t

(Ovan) }2x(Ÿ-@î EGEÐ@Ze$0*ñƒDÔA$Z#?é™DƒZq-¤/x"3ðGENg
ÃtÐÔz;VƒCZq-z‰Ü~@*íŠgxyvg}wZg]ÆCk™äZzg
vg};BÆéhe~@*ë?¯g~îg6,Ufeƒvg};BÃÔôp™fe
ƒvg~ZèVÃWÐXSk§bZë£¦ezgZq-¹„ôp§&~ôp

Ð™Mh Cables ƒ**ƒÇXë£¦ezg»».ÞZq-ÛR,~0*ñYäzZá
ÛR, �XZ¤/?Ún™DZzgñhDƒQyÃÔz{zZªîg6,I^YD�ZzgvgZ

Ãv™CìÔZzg Data Çîg6,»x7™@*ìXSÏ§bÐÔ£¦ezgZë
Ô£¦ezg Backbone CÙZôoQkÆDÆn1Y@*ìXZq-qÆnÔ
~“sgìX Bone Æ£¨~ic*Š{Ñmƒ@*ìÔ@*�ñyf™7g}îg6,
7g}îg6,(,"~ (Vertebrae) Z¤/ËzzÐÔZq-c*ic*Š{L}

Ãgxƒg;ƒ@*ìÔ³~�g Backbone » Fetus ƒYD�² x **»
ÔLzVÆŠgxy Gaps ÅZq-qªaZƒCìÔT~Zë Spina bifida

g{YD�ÔZzg£¦ezgZzgZ¡!Âx~yZ!WYCìXZë\â]ZKZK
Å(Ÿ-@î EGEJ-î~**»òÃÒÅ̂~ªCÙ Nerves 2ßVÃV7Mh�X

Zq-w•™ä~**ZqZzgZˆk»vyƒ@*ìX — ƒCì
6�ëäCc*ìÔøg}Z�xÆn7g}îg6,»g™ŠƒäÆ

nÔCÙ:æENEÃ7g}îg6,"5é EEOƒÇ!ZzgǵƒÇZq-"ÍeiZíXŒV−‚Ì
$+Ñîç**u}òaZ™YìXSK̈yÅð~**\Âw»jZ!SysV~
ŒÛWy~Šc*Y@*ì:

LL¾qÐ¯c*QkÃÔZq-10+Ð¯c*ZkÃÔQÚƒ6,g3QkÃXóó
(18-19 )Îg{‘4øEÔ

/øg}W‡Å(Ÿ-@î EGE~ðÅÜÐ

ÛR,)ßY"Ûzr0*Cì
‚bŠZV¢™D��(Ÿ-@î EGEéZq-ÛR,ÅZq-nÆ»x™@*ìÔ

Z¤/85Âî FG¹„F,¹c*CÛR,k~i¹„Z’Zð2w~ƒD�Z#Qy»
£¨SK̈ã

(Ÿ-@î EGEÆZ9z
².1¹ÿ GëÏÐHY@*ìX|~Ô

(Ÿ-@î EGEÐ0
¥â]Ô‚bŠZâVÐgÇYD���ÛR,kZXŠ™D�Ô¹„
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 F,¹c*C)ßYÅVBƒC�ÔQÌZiuözŠƒCìX6�Zq-*y
x¦/+~7™@*ìSkìwÃÔLLz;Vƒ@*ì¹ The Boston Globe

ic*Š{TÃë7Y…�(Ÿ-@î EGEÆ!*g}~£¨~�¼�ë°ZÒw
�Xóó Y…
Zq-ÛR,Zzg

(Ÿ-@î EGEŠzâVqC~ZâYÃgkge™Mh�XÛR,kfí{
6,Ô²

(Ÿ-@î EGEZEw™@*ì CD-ROMS ‰6,Ôe]½ø6,Zzg Data ™D�
Egz9u„ÃXÛR,kßeGYMh�66,z¤/ZéÐZzgS:góSð
ÐÔSk§b;D�ZLq‰VÃX(Ÿ-@î EGExîg6,$+wg;ƒ@*ìZzgF
ì5q,X‰Zz‡]ÔZ#¢zg]ƒCìÔ

(Ÿ-@î EGEpŠÆZLZ9pÂxÃ
Šz!*g{¯YìX�gVwÆÔ(Ÿ-@î EGEÆyZ!Æ¼zZu]ÆÔ̂%ËyZ!

Æ(Ÿ-@î EGEÅ!*ÄQyZdwÃÌZLf)gì�¬yZ[”{8~î OÐZ�xŠ�
YD¸XÛR,kZ+Zq-{¤ÐøzxƒD�Ô¾qwÔ!*z�ŠÓxF,ª]

Æ)ßY~X
(Ÿ-@î EGEg‚rìZq-Âx�)©àîg6,Zdƒ@*ìËÛR,Æ£¨~

øg}Z�xÔ¹„åîg6,ð™Š{ÂñV~ÐZq-ƒD�ÔT»
¾wQkÅ¬]~7æ{ƒ@*ìX

(Ÿ-@î EGEÅ‚|#Zzg(ZðªCÙ™D�
¬]�øg~¦gZC&6V~ZŸ†™D�XCÙ]½è ILEÔCÙ@̀Zzgñh
øg}ÙV~ÔZq-ÑÆnÔðHŠHìX

/',¹¥zÐZë¥â]áYñYD�
CÙq�ëY…�™*Æ!*g}~øg}jZkÆfg=ëJ-B

ìÔXÆ%ëøg}Z§Zs0*ðYäzZàCÙqÐ{ƒYD�X
vg}jZk?ÃñµŠï�qÝ™ä‡.Þû¥â]!*g}~�¼�

ƒg;ƒ@*ìvg}Ÿ~Ô‚B‚BÛzã™*~X?Zq-Šz„ÃT…ƒ
85Âî
G?7ŠÙƒQk»7gZn{c*Z¤/?ŠN0*DƒQkÃúÐX?×™nƒ

ÃX?¯g~îg6,Ck™DƒZq-6, Shades Ãg8-Æ Smells DÙZg;Z
Ævg}¢ÐÓk~WäÃÔc*Zq-ØÆ¤/äÅWzZiÃFg (Feather)

ƒÔZzg?ÃZ(¼™äÆnÃðÃÒ™äÅ¢zg]7ƒCìX
8gö LZ¡IYÆz{8zõ O�Ûzã™*Æ!*g}~¥â]¦™D�Ô

ÃZ9p¥z~$+s Data BD�XtQyJ-îzZá Receptors

Æfg=X(Ÿ-@î EGESy (Nerve Cells) ��F,−ƒD�(Ÿ-@î EGEÃZ¡!Ÿ]
',¹¥zÅF,)ã™@*ìÔZk§b?ÃñµqÝƒ@*ìç™ä»´—

ÆpZm»XA$z{&ìZ©â]vg}ŸÆŠzu}8{ð OVÃÔ¿™äQy
¥â]ÅgzÝ~X

‰g$k2.ç GFHk»y~WäzZàWzZi6,gŠ¿»ZÖg™D�XŠzu}
XÐ Æw»] (Head)u gŠ¿Ð ÂZiy»ŒqÝ™D�

gzÝZzgg8-6,gŠ¿»ZÖg™D�Ô² Receptors WçÆ
~i Saliva g$k2.ç GFHk**u~gŠ¿»ZÖg™D�âO]6,c*½ZîV6,�

ƒD�Xg$k2.ç GFHkøg~7Óå EL6,ƒD�Š!*î6,ÔwZg]6,ZzgŠgŠ6,gŠ¿»ZÖg
~gŠ¿»ZÖg™D� Joints ™D�Xg$h42.ç GGFHkøg}!hÒø~Zzg

Z#ëw•™D�Zzg¥â]"ÛZë™D�ŸÆ7icÆ!*g}~X
øg}Z�xeiZíÆZq-ZÛ"ƒD�Ô@*ëQyÅÛzã™*Æ
mÐˆ8LZzg&¢AOW,ƒä�¼�ƒg;ƒ@*ì¡ƒ@*ì�g
)©àªÆX:Â85Âî

G
¹„F,¹c*C)ßŠ�gÄMh�¢zg~

¬zy¿ë{$™)Õä
G

]Æn��(Ÿ-@î EGEZzgŸÆŠgxyƒD�X
Æ}2xgnp�Oñ Code �gVwÆÔÛR,kZq-‚B
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ÆXt}2x$+mìZñg¥)ÃZq-Z9p]½5Òø
YE

(Organs) 8k5é LOGOCZ¡IY
~Ô��=ô0*CìÛR,Æ6,ẑÐÔ� Binary Code ÆZq-Ÿ~Ô

ÛR,Æ(Ÿ-@î EGEÆîg6,»x™@*ìXZq-ŠðZVÅTy™äzZÑÔe"5¾æ GHHÔ�gVw
ÆÔZ,Zq-§&ÐeiZíHY@*ì�gŠ¿»ZÖg™n(,fƒñwZg]

~Ô� Binary Codes ZzgŠðyÆfgZ]ÆÒpÐXe"5¾æ GHSyQñg¥)Ã
A$ÛR,6,ẑÆfg==ôGYD�ÔZzgZ©â]S̀ZYƒD�0*ãÆ
r1zZáÂxÃÑzq™äÆnZL»xÃXZ¤/p�øg}8k5é OGOCSŠgZÅ
ÂéSkÆxËƒD�Ôz{gnp�&¢A¹WÐ¡=ô™ä
zZápŠ»gZ©â]ÆX�gVwÆÔZ#(Ÿ-@î EGE&ìŠðZVÃÔìw™D

ÆÅð LwZzgQkÆÈÆÔz{Q‚@*ì?ÃÅ%9ÅÃÔZEw Smoke ƒñ
™äZq-Wv+A£é ENEäzZáW!ÃÔ{à™äCÙËÃÔc*¯y™äWvÆYÃX
tZÖg™@*ì�SK̈yÅðËÌ&»41¹ÿ

HEGáÐ¹WÐƒCìX

/ùZ9p]½5Òø
YE

ÔÍÆZˆ‚]

~$+áYD�
éŠzu}ÓxZˆ‚]ÆÔÍÆZˆ‚]ÃgxƒD�Z#

(Ÿ-@î EGE=ô™@*ìZ9p]½5Òø
YE

ÅÔ��7Óå ELÆŸ]Ð
(Ÿ-@î EGEÃvƒD�X

Z#?À}ÆZq-•}ÃgDƒÔvgZ(Ÿ-@î EGE&ìWc*z{²¡ç NŠgZìc*5ìÔ
ŠÜìc*!*gq-Xg$k2.ç GFHŸ]vg}QèVÆaç LzV~ÔZ9p]½5Òø

YE
Å

^~¥â]¬�ÔXÃ(Ÿ-@î EGE&ì�gÍÆZˆ‚]ÆX�gVw
ÆÔZ#?Zq-²¡ç NŠg~RÃgDƒÔ?L7YyMh�Wc*z{Çîg6,²¡ç NŠg~
ìÔYè?L!*Z°Z„Ók7¯MhƒZq-7Šg~RÆ‚BXÓx�¼�?

Y…ƒ!*g}~QkÅRÆ¯ƒ@*ìvg}
(Ÿ-@î EGEÆ=mSà’k]6,X

�3g$k2.ç GFHkZ8hé LO]43ðGGyÆ7Óå EL~gŠ¿ªCÙ™D�wZg]
6,ÔuŠ~6,ÔÍ6,ÔŠgŠ6,ÔŠ!*î6,Zzgw»]6,Xtg$k2.ç GFHk

(Ÿ-@î EGEÃZ9p]½5Òø
YE

¬
�ZzgSy]½5Òø

YE
Æfg=ÔëÃ—Æ!*g}~TÃ�ëgD�Ô¥â]

qÝ™D�X
tÂ[TÃ�?ñ}ƒñƒÔQkÅ‚g~¬]Æ‚Bï™Ô

Šz!*g{ð0*Cìvg}
(Ÿ-@î EGE~Xz;VZq-8ÒpÐÂ[Ûzã™*~ƒC

ìÔ1Zq-TÐ�?g*‚gnpƒµƒCìZÝÅZq-ÜÆvg}
(Ÿ-@î EGE

~XÂ[ÆgäÆZˆ‚]7g}îg6,Z9p]½5Òø
YE

ÅZq-=ôƒC
ìXSknÔ?zZªîg6,Ìƒ,]ÃZzgCk™DƒÂ[Å¯z^Ã
vg}

(Ÿ-@î EGE~X?LÌZÝÂ[Ã9ð FN7MhX

f;-$ /ZW,5+k,~Åð LÖÆú7æ{

Ÿ~CÙ(7V7ƒCì
Æ�wzs{ZLZèV (Braille) Z0+ñßvZ0+ðVÆgÌZ�

Æaç LzVÆ‚B7,|Mh�Ô1:�QyÆZèVÆ7gÆ�hÅA-V
c*ŠZÕVÆ‚BÔVwÆîg6,XYè8hé LO]4ïGOG»Åð LwZiÆ (Knuckles)

aç LzV~¹ic*Š{(,Zƒ@*ìX
z;VÃðbÑÄe:DÙZĝk7Óå EL~g$k2.ç GFHkŸÅ‚g~R6,“

ƒD�XSyÅÑÄZèVÆaç LzV6,âDÙZg%,ZõƒCìÔZzggŠ¿»
ZÖgB²~™D�85Âî GÑÐÑg¥/Æ‚BX�ëÃñµŠêìZEw

™äøg}ZèVÃZ,»ñVÆnXÃ(,~8hé O]4ïGOGÅ¢zg]ƒC
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Ô¾qwÔ¹„ÁZW,5+k,ƒD�Xz;VSkÆ (Elbows) ìXøg~Ã*V
ú‡.ÞÒpf;-$ƒCì:Z¤/ZâYŠzu~§bÐøg}Z§ZsƒCÔz{
)©àîg6,)WgZxŠ{ƒ@*ǵvg~ÃEVÃ}ÌÔYèz{Ck™D
ƒD¯Ð−7ŠgZ6XZzg?ÃZEw™**ƒ@*vg~ÃEVÃCk™ä
7Šg}6c*ûZg~ÃËÌRÅXŸ{mîg6,ðHŠHì7gZ™äÓx
øg~¢zgc*]ÃƒäW‚yZEw™äQ7X

/Íg$k2.ç GFHkÆú
9Ÿ-ö FNFf;-$

Ù’k]Æ_.ƒYCì
ÔŠ¢š5é EGSp=V6,gŠ¿»ZÖg™D�Ô1¢„ Touch Receptors

Hg{’k]ÃZCfe�XZq-g*ÅZ’ZÆZzgQkÅ{ØÆ!*g}~
(Ÿ-@î EGEÃ

Z:qƒCìÔpz;VZ(Zq-i',Š„·î¥â]»SyÆŠgxyg*Æ
!*g}~7ƒ@*ìXz;VSk~Zq-(,~f;-$ƒCìÔYèÀ˜ëÃ
¢zg]7ƒCìÚîg6,ig�Å!*g}~�¼�øg~¢é™g;
ƒ@*ìXt»°ƒ@*ì�ÍÆg$k2.ç GFHk¥â]v™D�ÜsZ#z;V

g$k2.ç GFHk k Zq-$+Ñîƒ@*ìÔ��¯@*ìøg~i0+7VÃ¹ic*Š{W‚yF,XÓ
Å&¢AÆ_.ƒYä!~Æ‚Bx’k]Æ‚Bƒ@*ìZq-
ìZëÃZ+{Z¡!Âx»X

�gVwÆÔZ#?vg}À}Ûƒ9~ÔZg$k2.ç GFHkZ’Z
~vg}

(Ÿ-@î EGEÃ¬�¥â]QyÆziyÔ5'.ï JGZzgŠ!*îÆmÐXp
¢„QkÆÔ̂t\â]ÁƒDYD�ZzgZ�x»g»ƒYD�ÔZkn
�Ô6�¬„ŠN`�Ôg$k2.ç GFHkx’k]ÅÔQÏÅð LwÅu]Æ

‚BÔg7gãÈ™Šï�XSÏ§bÐÔZ#ëÚÔeZs�Zq-{~6,Ô
ëŠJ]ÅQuÔŠ!*f]ZzgziyÚ»Ck™D�ÔQA$ë¢„Èw
YD�tƒ¬]¾qwÔZ¤/Úe¡ƒ@*ìZzg¤/äÆŒÛd$ƒ@*ìÔt

~ (Scalp) øg~ÂzÃmìXSÏÒpÐÔg$k2.ç GFHkøg}Å7,~Å3w
Ãøg}aç MÐïs�Ô1 Hat ¯g~îg6,Ck™D�$+ÑîÃZ#ë

ÆUäÃX Hat øg}Zˆ‚]¢„ZCfe�
Zˆkøg}ÀzVZzǵY]»�ëêgT�Ô¬CÙœaZ

™@*ì‡.ÞÒp"ìXZknÔ‰„øg~¢ZCgìHg{’k]ÃÔz{
ZzgZq-(,ZZÅxøg}W‡Å§sÐ;ð»X — ƒ@*ì)©àZÌ»qï

/ŠgŠÆZˆ‚]ÆúÅf;-$
ŠgŠZq-zZg)ƒ@*ìSk!*]Æn�Ÿ»Zq-zvyÐ*g

Æg$k2.ç GFHkŠgŠCk™D�ÔZzgA Nerve g;ìX¹‚g}�3øg}
(,Zœ)QyÃ(ìÔQÚ„ic*Š{z{ÃuƒYD�X�gVwÆÔZ#?ZL
²£4/õ
Y
NHEÃZq-öÐa^Îfeƒc*†kÆZq-•}6,ŠxgnpƒÔg$k2.ç GFH

~gŠ¿»ZÖgËqÆÜs™D��?Ãvy (Skin) Ÿ]vg~¢
àg;ƒ@*ìXz{Zq-\x̄g~

(Ÿ-@î EGEÃ¬�ÔZzg?¯g~îg6,Qk1Ð$
å3ÆZŠZâ]™DƒX

)((Ôc* Stingsc*(Aches) ‰ŠgŠÐ½}Zˆ‚]ÚŠgŠ
¡Å̂Z(g™D�Xá˜|YäÆCkƒä»Zˆk!F,gëgzV

Å(°²ÅgëgÐX 9 8 ¢ak) 3 . 0 — Æ‚B(Ÿ-@î EGEÃ(ì
�Ck™D�Sk!*]ÃzZµƒD�7Óå ELÆÛzã Receptors g$k2.ç GFHk

¢ak 2 6,]6,XWÆZˆ‚]ËŠgWoÆ‚B(Ÿ-@î EGEÃí�Ô
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(°²ÅZq-gëgÐX Å6.5)
ZgëgzVÆúX6,�tZˆ‚]CkƒD�Ôz;VƒC

ìZq-(,~f;-$X�gVwÆÔT§bÐ�ë¬Zq-ßÅíÆe7-
âgäÐ*gD�ÔSkÆˆD+g"îg6,(,_ƒñZq-W» (Sting)

ZˆkCkƒ@*ìÔt!*](,~ZÌÅqïƒCìXác*e¸˜|YäÅ
ç™Cì!gëgDÅÔŠ–ÆÜsX"—�tøg} Feeling

6,zgŠÇgÅ¹ic*Š{f5ðÅVßV~ÐZq-ƒCìX

/ŠgŠZzg1ÆZˆ‚]:

‡]»ZÖg øg}W‡Æg3ŠàZzg$!*ãÆZŸ
ŠgŠc*1»Zˆkøg~i0+7V~Zq-¹Zë™ŠZgZŠZ™@*ìÔ

YètZˆ‚]ë6,zZã™D��z;Vƒ@*ìZq-!hÏîøg}Z�x~X
~gŠ¿»ZÖg™D�‰ZâYÆn�ëÃ (Skin) Z#g$k2.ç GFHkøg~¢

vyàgìƒD�Zzg¬�¯g~îg6,\â]
(Ÿ-@î EGEÃÔëA$ZôïD+ZÛ

Z(g™D�Á™äQk1ÃX

/f;-$ÔŠgŠÆZˆkÆú

�¼�¶ìinÆŠzgZy~
‰ßvŠgŠ»ÃðZˆk7™D�Z#�z{¬iÂƒD�Zzg

¼Šk,ˆSk»Zˆk™D�XZ¤/p�iÂƒD�Ôtßvç}Ðò
(Nerve ¸M�c*pŠÃôp™fe�XŠgŠÆZˆ‚]Z¡!Ÿ]

gnp�Ô "End Orphin" Æfg=vƒD�Ô�ZL~Zq-— Cells)

ÆZzggôÆZˆ‚]Ã{g`™ŠêìZzgŸÃWgZxà@* Aching �ŠgŠÆÔ
ìzzîg6,X

ƒ@*ì�
(Ÿ-@î EGE~»g Pain Killer ŠsV~Zq- Endorphin

ƒ@*ìÔtQkz‰ÜZ"ÛZiƒ@*ì²ŠgŠCkƒ@*ìXSk»ZW,â0+7,@*ì‰„
Z’ZðÂ»%³»ƒ0*@*ìXSk§bÐÔ85Âî

G
¹„ç**ui¿V~Ì

ZŠzc*] Pain Killing ”h+ŠgŠÆZˆ‚]¼z‰ÜJ-CkƒD70*DX
ÌSÏ§bÐ¿™D�Xz{zZªîg6,ZÒFg-Vc*i¿V»´`™7
0*D�Ô1¡ƒD�².1¹ÿ GZâY�ëÃŠgŠÆZˆkÐzzîg6,�]
ŠÑD�XŠgŠÆZˆ‚]~¶in•Ǣg~ˆƒCìZq-Šzu~Vw
ZvÆ$!*ãÅSK̈âV6,X

/gzÝÅÂZ**ð»wgCZŠgZu~nŠ!
Wç (Photons) wg]»1D+g+Cé GESªCÙƒ@*ìXgzÝÔÆfgZ]

Æ‚tzZµ°8Ð*gD�ÔzƒD�ÔZzgWçÆ×6,zZµ
**ò6,Š}6,�gZq-QzìwÆ7,D�Ô˜VÔy~’k]v Retina

Æfg=vƒD� Optic Nerves ƒD�Z9p]½5Òø
YE

~Zzg]½5Òø
YE

Ô
Zq-¹„gLÐ8~î O~Ô�(Ÿ-@î EGEÆqz~ƒ@*ìÔY**Y@*ì�g
y~%œ/ÆXŒV6,§i;ñ¿ÆZq-ŸÐ*gäÆÔ̂t

Z9pW
(Ÿ-@î EGE~�gZq-y~ìwÆŒY@*ìX

Zzg Cone Wç~YäYD��g Receptor Cells ŠznÆ
gzÝÆnSkŠĝkƒD��z{ËÃÌ‡.Þ Rods Ÿ]ÆX Rod

¯D�ŠÚ85Âî
G

Zq-ÑÏgzÝ~X¾qwÔñW,X**gïŠyÅgzÝ~Ôz{
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Ô',ÜsSkÆÔ»x Cones ÃðÌWÃv™ä~**‡.ÞƒYD�X
Ã‡.Þ¯D�ŠA (Images) ™D�!gzÝqÑ]~ZzgìÑ]

YäAŠyÅgzÝ~X
"Optic Æ6,Š}ÃŠÙƒÔ�gVwÆÔvg~ TV Z#?Zq-

��ŠkÑÄZ¡!Ã$k6,ŒƒCìÔvg~WçÐvg}
(Ÿ-@î EGEÃ Nerve"

ÆRetina ¥â]v™CìXgzÝÅ’q-6,Š}ÐZq-
².1¹ÿ GŸgŠ¿»

 Optic ÐRetina gzÝÆg$k2.ç GFHk~aZ™CìX³~Ô]½5Òø
YE

Ô
Å(°²ÅgëgÐ™̂D 328 ¢ak) 100 ÃÃu™D� Nerves

ÃÔ'VÃÔ0*îVÃÔ Toes �ZzgQy!hÒøÃÃu™D��Nzw™D�
ÆZŠgZuÆ‚BÔw»] Image +ðVÃÔ!*izÃÔ¯ÇVÃZzgZèVÃXZq-

Ã¢ƒä4ìX Remote Control ‰(,−Zq-Æ™ÏÅ§sc*Š!*:
Xz{ŠN J- SK̈ãWçŠ÷[ìZgùVÃÔucÐ−Zg̈Zãg8-

Ã�SkgfÆ!*CÙƒD�Ô‰ (Frequencies) 7$ËQy¼ŠZñZ`
ÆXtƒCìÔZzgÔZq-¹f;-$½~ZôoXZ¤/ Ultravioletc*Infrared

øg~W@ÔF,KMŠ~ˆƒCŠÚÁÅð LwÆ®ZŠZñZ`ÃÔgzÝÆñ�VÃ
(Blurred) OñQkºmgfÆÔA$ë»ƒYDŠÙƒñŠ®á

6,ƒD�XZ¤/øg~W@ Radar Screen ìÑ]ÃéQyÆ�Zq-
Çé Images F,KMŠ~ˆƒCŠÚZdîwñ`ÃÔA$ëŠÙƒD

ÆXZvÅ$!*ãÐÔ¾qwÔWç~Ÿ]ÜsgzÝÅQyñ�VÃ X-Rays

�QyŠ�‰Z…ŠzV~ƒD�ÔZ9p]½5Òø
YE

~$+s�ÔZzgZk§b
ÃX Images ëÃñµgLìŠÚZ,g8-½}Zzg-

(Ÿ-@î EGEZâYÆÃ+V»ç™ä~)©àîg6,âCÙZzg¢»gƒ@*
ìXŠzâVW@Zq-Z7Š~»x™D�ZzgZiZz-VÐŠA‰

ÆŠgxyiZzt»"ÛtæŠÇgƒ@*ì Images Ãgkge™D�XŠz Images
(Ÿ-@î EGEÆnˆ[ÎäŠA‰—ÆÃ,»XŠzìÑ]��

(Ÿ-@î EGEÃvƒD
�».ÞGYD�Zzg—ÆÃ,»çƒ@*ìX

¸zzì�?SkÂ[ÃŠÙƒ�gZq-&Z…Š~ìwÆXZ¤/Z(
7ƒ@*Qk&¢AÆnÔëŠÙƒDCÙqÃŠz‹}îg6,Zzgz{ÌZq-

zZuR~XZzgZk§bÔyZ3ŠzâVW\VÆÃÅƒDƒñZ
iZz-V6,ƒ@*ìZq-¹„f;-$½Zð»³Xëìw™D��?Zq-

ŠNgìƒXîh-V~ÐZq-W‚ãÆ‚B�Z[Š}g; Tennis Match

¾Æé Shot 6,ÐXvgZ(Ÿ-@î EGE¯@*ìZq-ìw� Net» Shot ƒ@*ìZq-
ƒ@*ìXgzÝ!*wÃgz×™CìÔ.$Zzggc*–ÓxZq-‚Bvg~W\V~
ƒD�Ô%vg}zZ4ƒäSkÐX@*ë�¼?ŠÙƒ�gZq-

aZƒDƒñ¬zy Image Æƒ@*ìZq- Tennis Ball Æc*Zq- Racket

¿ÐŠgxyvg}
(Ÿ-@î EGEZzgZq-®ZŠÆZ9p]½5Òø

YE
~ÔCÙZq-‚g‚r

7ƒ@*vg} (Clue) ì§s
(Ÿ-@î EGEǼzÆX¾qwÔz;VÃðZ@*è

ÃX‚bŠZVÒy™Mh�Sk Tennis Match
(Ÿ-@î EGE~�?ŠNgì�Sk

0ÃÐÔWzZiÐc*pÒÐvƒ@*ì
(Ÿ-@î EGEÆ´ Data !*]Ã�ù

”VJ-Xp�¼�Q7|~ª]~eZrìz{ƒCì�ùt
Gerald L. Z9p]½5Òø

YE
Šz!*g{0*D�(Ÿ-@î EGE~zZ:ZK^~X
Òy™@*ìPZq-7ZCUîVÃÃÆ1Æ:§»C¥â] Schroeder

ÆnŠ!»§i¿ƒCìZq-ª]zZ<[Å¹ãX
¨g™D�¡Zq-U»SkKãîg6,zZu]ÆZq-Ÿ»X

6,ôpƒ@*ìZq-& Retinas ù(Ÿ-@î EGEê™@*ì�Šz¥qìw�W\VÆ
Z…Š~™*ÅúÒÏ™@*ì?¾rð Ng]ÔÃ~ìw$+wY@*ìZ9p’k]
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ÆZq-Ÿ~ÔT»CÙZq-ƒ@*ìZq-Z…Š~zzÉ4-÷
HGEÅ’q-'˜VÐz{

ƒY@*ì!F,ZzgpŠúc*V?
izgŠêìÔ§i¿�Z9p’k]á Schroeder 6�

Qñg¥)ÃÔZzgùz{A$=ô0*YD��giÒpÐ Encoded YD�
Ù!ƒYD�QyÆÝÑ]ÆnâŠ~™*~Ôtƒƒ@*ìZq-f;-$Å

jZ!Šêìøg}W‡Å!ƒ@*ìÔ� Schroeder aZzZgXŠârT»�
ðHìëƒÅZzgŠc*ìëÃW@TÐëŠÙ�XSk|»

ZÖgŒÛWy~ƒ@*ì:
LLÂ7bÃygzi~Šêì?ÃW�yÐZzgi}Ðc*Ãyâ´ì»y

ZzgW\V»ZzgÃyïmìi0+{Ã%Š{ÐÔZzgïmì%Š{Ãi0+{ÐZzgÃyD+Û
™@*ì»ñVÅÔÎ1wQ�Ð�ZvÔÂ$ðGNÈQegD7ƒÔÎtZvìg[
vgZCÔQHg{ŠHsÆú1jxÔÎ¹VÐßLYDƒXóó

(31,32 )Îg{-÷Ô

/pÒÆ‚Ó]»Z9p]½5Òø
YE

~$+Ü
ù$ðENÅ8ø L�»x™CìƒCìQÏ§bÐ��øg}Šzu}

jZk»x™D�X**u»z{z�Š¬YYì!*CÙÐ¡©8ìpÒÆ
‚Ó]Ã�ƒZ~ñ�ŠƒD�XQhDƒñ‚ãZq-†[ÆYwÐc*

ÃSg¬Ù
(Ÿ-õ
EE

!*ßV6,**uÆ Receptors WD� Vanilla Zq->½}
B@*ìÔ˜Vz{Ñzq™D�Zq-$™)ÿ

G
�( Epithelium Qkz~�
]ÆX Z ì

(Ÿ-@î EGEÃZ9p]½5Òø
YE

Å̂~ÔTÃøgZ(Ÿ-@î EGEA$&ì�gpÒ
z;Vª]Z0ÂéƒD�$+Ñî~³Æ�aZƒ@*ìpÒÆ

G~**u~ (Sensitive) ‚Ó]ÆZ9pÂZ**ð~$+%ÐXZW,5+k,

Ãð0*õ™zhZ¡!Ÿ]ƒD�ÔQy~ÐCÙZq-g‚rìZq-M®ZŠ
6,z9ÅXZq-pÒ»‚?Ô6,z”‚>V~ÐZq-ÐiY@*ìÔSy
Z¡!Ÿ]~Qkz‰ÜJ-ÆnZ#J-�QkÅ̂@Ze$ŠîìXZq-
Z9p7ÑgZ,̂cSk§baZƒ@*ìSk´‘~Ô�aZ™@*ìZ9p7Ñ
gZ,̂cSk§baZƒ@*ìSk´‘~Ô�aZ™@*ìZ9p]½5Òø

YE
Ã�í

�pÒÆìwÆz~�̄g~îg6,%OãÆnƒ@*ìXŒV¥â]
ZŸ]ÐWC�=ô0*C�ÔZzgpÒÆÈ»çƒ@*ìZ#�z{

(Ÿ-@î EGE
The ÆZ‚½VÃÇYD�X)¬]ÆnÔŠ¶;gzy¼Ô

(miracles of Smells and Tates

?Ny�Qk9)é LOk‚|#Æ�vg~**u~vg~&¢AÆ
n¯Z0+ziƒäpÒÐ@*i{5gzðÆÔ!*r~†[ÆYßVÐÔ@*i{
Ïv÷ÅÔ!*glǢg~Å̂Î0+SèÆÔ¤/xØg/ÆÔZ7Z',m,ÆÔ0*g÷
ÆÔ™0Æ?ZEw™DƒÔc*�áàÆXZÒßvÎWÐL7¥È
!*g}~ÄpÒZ]z{Ù|#™Mh�CÙŠyZzgùZq-ìwQyÆZÝZDw

ÆŠâr~ƒD�Ô]ìSypÒZ]»X@*ëvg~$ðENÅ™¹ic*Š{Zë
5Ëk~ÐZq-ƒCìvg~&¢A~TyYä½ZîVZzgæz!*]ÃX

âjwÐpÒZ]c*$+1Z]CÙ‚÷Æ‚Bvg~**u~ŠZ4
ƒD�XSK̈ã**uZq-¹„OW,±è NE&¢AgBbì=ô™äZq-$ðENÃ

²kÆZ0+gZ0+gZzg×™äŠgxy&DÙZgZ 30 z{Ù|#™Cì
ÆX (Aromas) pÒZ]

/Z9p]½5Òø
YE

Ck™D��gfZSVÆ
ÅÔë{‚>VÅ Ions øg~fZBÅ8ø L=ô™Cì6,z9Å
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ZzgZq-(,~®ZŠŠzu}
².1¹ÿ G%·]ÅÔ%¥ÆÆ»x™Dƒñøg~

§sÐ¦ñøg~‚g~i0+7VÆŠzgZyX
ÆÔ=ô™D (Laboratory) i!*y»x™CìéZq-!™)ÿ{ä

ƒñZ6ð%·]ÅXCÙ½Zë3D�c*ÃW�Zq-M®ZŠÆfZB
Æ‚>V6,ŒƒCìXz;V6,ÑÅVÅ®ZŠ~ZµZµ6ðZâYƒC
�CÙel~�ë3D�X

i!*y~fZBÆg$k2.ç GFHk=ô™D�SyZ‚>VÃ%Ë
The {òÆ¡Æ‚BX)¬]ÆnÔŠ¶Ô;gzy¼ÅÂ[

(Miracles of Smell and Taste

Zq-qmeiZíSk=ôÃz̧q5+k,ƒä»ñµ"ÛZë™@*ìXz;V
i!*y~SàŸ]ƒD�Ô˜V�N¿»ª%³ð0*@*ìÔ�Ÿ
~ËZzg(70*ñYD�XtŸ]½ZîVÅ=ô™D�ZzgQyÐ

Z9p]½5Òø
YE

Å̂~
(Ÿ-@î EGEÃ¬�ÔXÅ(Ÿ-@î EGEQ�gfZSV Data0

ÆF,)ã™@*ìX
(~ 9 T§bÐ�i!*yÆfZBKÆŸ]Âx~Ç

ƒD�ÔQyÅ®ZŠZzĝƒCìZq-VwQyÆZdðÅXT§bÐ
�
(Ÿ-@î EGEÔ��F,)ã™@*ìZ9p]½5Òø

YE
ÅÔëÐHì�Hë3gìƒD

Ô �Ô×™@*ìCÙñµ6,�¼�ë3gìƒD�ÔZzgHìëÐWc*z{š/z}
{c*²ƒD�X½ZîV~ñ�Š

².1¹ÿ GÅ=ô™**øg}Z�x~ð
Æ7Z]~ÐZq-ƒ@*ìX

/Z9p]½5Òø
YE

Å™�gWzZiÆ
Ûzã™*ÐÛzã»yWzZizVÃ¦™@*ìZzgQ7Šgxã»yJ-

à@*ìÔ�WzZiÆZg¬�á]Ã¢o™ÆZ0+gzã»yÃv™@*ìXA$
Z0+gzã»yQyÅu]Zzg"ÛŕÆ_.QyÃZ9p]½5Òø

YE
~$+w™

(Ÿ-@î EGEÃ
&ìXŒV¼Š£â]ÐƒDƒñÔ\â]Wyl� %œ/ÃvƒD
�Ô˜Vt]½5Òø

YE
‰§i;ñ¿Ð¦/gD�Zzg=ô0*D�ÔZzgA$

�®)»¿Wy»gð0*@*ìX
ZÒª]Z0ZâY~ÐZq-gëgƒCìT6,�äDÙZg

(Ÿ-õ
EE

!*w
!*g°²Æ 256 ™D�XOçŠgxãj9 React »yÆj&Òø E~

!*g°²Æˆ[Ð 512 ˆ[ÐZg¬l™@*ìXSkǢg~Qz6,»j9
!*g°²Æˆ[ÆZg¬l™@* 1024 Zg¬l™@*ìÔZzgSkÆZz6,»j9

Å&¢AZ,!Zg¬�á]~=ô™ä~ (Micro-hairs) ìX
(Ÿ-õ
EE

!*ßV
ëÃñµ"ÛZë™Cì×™äñuÆaç NzV~¹„8hé LO8LÆ‚BXt
¯Cì¹‚g}8hé OkZzg!gëg$™)Õä

G
]~ÐZq-ÔŸ~X

6�(Ÿ-@î EGEµ™@*ì�½k,ÆWzZiÆSg¬�á]�QkJ-í�Ô
~ZzgA$ÓV~Ô%OW,ƒñHgÅ Syllables QkÃ$+Üƒ@*ìWzZiÃ

gëgÐÔQ@*gmJîÐÔc*LÐXëÀ˜7g}îg6,**zZ4gT�Skª]
~ƒg;ƒ@*ìX»y»të{ (Heads) Z0=mÂxÐ�øg}uzV

eiZíZÒ‚bŠZâVÆn¬gpÔÂ8»ñçqg;ìX
~ÐÜsP„Ô�Mh�SkŠgSâÏ¾ Organs ŸÆÓx

Zq-(~Î�Zq-»yÔT~�z{�Y@*ìXZ¤/Zq-ZbZL»xÅÜ
™Y¼Zk§bÐQkÃǵ7,}ÇZ"gÆ‚BŒÛd$~Zq-kZõ

ÔZq-zW Impedence Matcher WzZiÆÂxÃ�ZL~�áï™@*ƒZq- ~
gf}o=ôà{ÔZq-p5+k,aÅZzg&Ò5å ENEÍZ»ðÔMj9R,Z�zu$+%
}oÂZ**ðÃ',¹ÂZ**ð~ÔZq-Âx�‡ì™@*ƒZq-**iuŠgZẤZiy
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ZzgZq-Z0+gzãŠz¥qF,'ÂxX85Âî
G

Z¤/z{Z�xŠ}YìtgLe:6,»g
™Š{%:»7{ÔQÌz{**‡.ÞƒÇ».Þ™äSk»»yÅ»g™ŠÏÐXt

WzZiÃ (Foghorn) Ñzq™YìZLW\Ã]4/õ NEEŠäŠPÁÃZq-¸g~½Á
Zq-aç L}6,QkÆgfÆZzg

8-Ÿ-ö
FNEGƒðWzZiZq-\#Z”ÅŠzu}aç L}6,X

ÐZzg\.©ðEãZgÑZÆ'85Âî
G

ŠzgZy’ Violin z{¯$Ëì4×Šgxyñu

»y»x™@*ì)©à&¢AÆ‚BX
Yè(Ÿ-@î EGEF,)ã™YìQyÎ]½5Òø

YE
ÃSkJ-WD�»yÐÔ

ÃLÅ TV Zq-WŠòÎYì(~Ô’ÔØgÑZ/ÅR,Z’~ZzgZq-7,zÏÆ
ÈÜWzZizV~ÌÔZzgA$Yv7,@*ì¼~Ð$åNOZÜZg™CƒðZq-
p6,ÔZÑgx{~ÅWzZiÆX

»yÎìw»ÌÒpg‚rìẌg™zHzZ§ƒ@*ì²?gZ]~
Zq-Å̂gzäÅWzZiFgƒXtWzZivg}

(Ÿ-@î EGEÆ´´‘ÃBìZzg
¾nÅWzZiz{ƒCìÔZzg¾Åz{! — D+g"îg6,z;V=ô0*YCì

»çƒ@*ìXaè?Zq-îs•Š~qCgnpƒXtWzZiTã — ƒCì
¥xƒCìZzg?Yy0*Dƒ�z{vg}”V~ÐZq-ÅƒCìXSkD
Æ‚B�vgZ(Ÿ-@î EGEZ[Yy0*@*ì�vgZ^æŠeLìÔZzgz{Ñzq™@*ì

{g`™@*ì@*�gppvg}ŸÃw•~X Adrenaline Z’ZðD+ZÛ‰
Óxt¼j,Z‚ÛZð™D�vg~(,"¦ñvg}^Æ_ÅY+$X
SkÆ´z{ÔvgZqCHì?Ð�¹Vvg}»̂_ƒ@*ìXtìwZzg

ŸzZu]»ŒVÒy™@*ì¹„‚Š{ZÖp~Ô1zZªîg6,Zk~0
ƒD�7ZCç².1¹ÿ GZzgçZ9p§i;ñ¿Ô�zZµƒgìƒD�

ÆÔCÙZq-‚BDÙZg;aç LzVÆÔ‡ì™DƒñZq- Axons �g³Æ�3
Ã$kÆ‚BX?L7Y…�(Ÿ-@î EGEÅm 1015ªQuadrillion ģZq-

Å‚½VÆnƒYì� (Tissue) ìgZi]½5Òø
YE

ÆXSknù!*Ä
Œtƒ?tÎZwƒÐâîgZ‚bŠZâVÅÈZ‚ÛZð™@*ìSk6,ZL

Ô6,zW',ZñEä‚Û¾Ô Gerald L. Schroeder @*W,»ZÖg™äÆnX
~ÐZq-ìÔ]4/õ NEEÆ8ø LÆ ïwkS$k543ð

EHGHŴs)ßYSy‚bŠZâV
!*g}~fsÆÎZÑ]QV@*ì:LLZzgA$ÂÎZw»Âz‚tW@*ì:
ñuÅWzZi'$+wYCìçZ9p’k]~�åðÔîg6,÷}

(Ÿ-@î EGEÆ
~fí{™nYD�Xpù~]45é NEGƒVWzZiÃ?'1~ Cortex

ç².n.çH~7]45é NEGƒVX~]45é NEGƒVWzZiX¹V÷}aç M~tWzZiaZƒCì?
�ZCÙÆ»g0Ô Inert c*ìwÔc*$ðEN?Åg¹Vƒ@*ì?ÇÃyÐQyÆ¬Æ

ŠgzXÔ**>zXÔWxÔZzgz){z){Ô÷}aç M~ƒ‰�SkŠgeÑu
Xùz{ (Image) �z{aZ™Mh�Zq-ìwc*QÐ¯Mh�Zq-ìw

ÆZëÕoc*ŠGYD�ZzgŠz!*g{7GYD� Data fí{™Š{ç
².1¹ÿ G

ÆZEw~Wä Schroeder Zˆ‚]Æ!*ª]~�gÑ¦gZiÆX
)gZi(Ô)9ìX"—t(Ÿ-@î EGE7ƒ@*ì�Š8ì Mystery, Term zZÑ

Ûzã™*ÃÔÉgzbƒCì��ZK̈yÃZvÐŠ~ˆƒCìÔtƒŠ÷[ìX
SK̈ãŠârç

².1¹ÿ G§i;ñ¿»³7ƒ@*ìÔÉƒ@*ìZq-ZÅx�«H
ŠHìSK̈yÃÔZvÐXZq-We$~øgZW‡Hì:

LLQZkÃ¯c*ZzgYéQk~ZKYyZzg¯Š�vg}»yZzg
(9 )Îg{>{Ô W@Zzg›w?¹ðhZ„]»ZÖg™DƒXLL

/ÂZiyZzgw»]
ù?¦J9}g�»Èzn™feƒÔ!*z�ŠÚÃÒ…

Æ?ù?Š¢š5é EGSx̃MhƒZ§Zs%¤/äÆ?
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Z¡IYZ0+gzã»yÆŠZ¼6,ÂZiy~æŠ™D�¬ƒñ¢zg~
¥â]

(Ÿ-@î EGEÃ!*g}~w•Zzg7icÆaç MÆXaç MÅw•zzk�ìâù
nƒ0*äÔ�S’ZY™@*ì Micro-Hairs Æj&Òø E~w•Ôƒ0*äZzg

™D� React \â]ÃYä¦ñ
(Ÿ-@î EGEÃX¾qwÔSkj9~!*©

Zîg6,Zw»]ÆnXZq-¹„ˆkƒCìZz6,nw•™ä
~ÔŠzu~CÙY+$w»]ÆnÔZzgŠzu~WÐXqîÆw»]ÆnX

Z0+gzã»y~z;Vƒ@*ìZq-{m}2xÔY**Y@*ì�g
Æ�øg}ÂZiyÃ‡ìgpp~øg~æŠ™@*ìZzg Vestibuler System

Âx& Vestibular g7ĝ™@*ì�¾‚~ë(,|gìƒD�Xt
c*4™z~j&Òø E6,$4-)ÿ

EG
ƒ@*ìZzg{mj[+Ð½Zƒ@*ìXCÙj9 Tunnels

BD�X Receptor Cells�— g‚rìZq-8~î O�!*ßVÐe.ƒ@*ì
ZzgZ#ëw•™D�Ôj[+j&Òø E~!*ßV6,ÐcìZzgQ79Ÿ¹é EN@*

ìXt9Ÿ¹é ENî$+wY@*ìZ9p]½5Òø
YE

~��ÇYD�(Ÿ-@î EGEÃÔ�A$
]½5Òø
YE

ÅÔÄYCªÃÅmììëÃ�¾7ic~ëWÐ(,|gì�X
zz�YVë‰Zz‡]øg}ÂZiyÃÅŠï�Ôƒ@*ìZq-œ)

��Š/~W@*ìZ0+gzã»y~XZ#?ZLuÃn™D�c*²)é
Y
NDƒSÐ

¦ñÐ!*NY+$Ô!*w9£½5é ENEÑzq™D�ÔZzgtzzk�ìQyÆn
w•™äZq-¹„gKŸ~Zq-²ÆÔaç MZzg!hÒøÆw»]Æm
ÐX‰„t!*ww•™D�Ô².1¹ÿ G$™)Õä

G
]��zZµƒD�Z¡[

~CÙ!*wÆãCŠ6,aZ™D�Z9z
².1¹ÿ G

]½5Òø
YE

�¥â]v (Nerves)

Joints ªCÙ™Dƒñ — ™D�(Ÿ-@î EGEÃXˆZiZyÔz{5@*ìSy]½5Òø
YE

Ã
=ô™äw»]ÅŸ~X — ÆiZztÃZzgZÁŸ]Ã!hÒø~

tÂx»y~»x™@*ì!*ëg$k2.ç GFHkÆ‚BW\V~Ô¤/Šy~Ô

~XpŠÆZLîg6,ÔSy~ÐÃðÌ7»°ƒ@*ì Tendons
!hÒøZzg
Zq-¿Æng�ÂZiy~XZ#?ŠÙƒ!*CÙ9ÅÆZq-9~R,+ÃZzg
ŠÙƒŠzu~R,+ÃqƒñSkÃÔvg~W@"ÛZë™C�¥â]6�

Nerve Receptors Z¤/?ƒD¸zZ¢š5é GGSw•™DƒñX¾qwXŠzu}
vg}Ÿ~g7g^Šï�Ç#³SkÆZzgŠï�?ÃñµŠÚ
vg}âjwÃ™sîgÐSk§bÐÔ?Yy0*Dƒ�?9}ƒgìƒ
~iZzgŠzu~R,+w•~ìX

Ã!*ëzZªîg6,zZµƒ@* Data "—(Ÿ-@î EGE»§i¿gnpƒñSy
Ðøg}Z�x» Axons ìÔ]""ÍF,'ÃÆZq-Rg[ÐiZZ+

ÂZiyZq-!*ð̧»6,Ze–ƒ@*ìÔ6�ŒÛWy~zZãHŠHì:
LLZzgZv„Ænì�W�yZzgi}ÅZzgZvCÙq6,‡ŠgìXóó

(189 )Îg{Ww/ZyÔ

/Zq-‰]½5Òø
YE

áYD�¹„Z\â]
øg}-Z¡IY~¬xS:]~ÓxÆÓx$+s�',¹

’k]ÃÔ�QyJ-í�Ô',¹]½5Òø
YE

~Zzg(,JD�Q7-́%Zœ/
~
(Ÿ-@î EGE~XSkñh6,Ôë0*D�Zq-¹ª]Z0|:Óx\â]XÃ
(Ÿ-@î EGE-Z¡IYÐzßw™@*ìŒƒD�Zq-nÆ]½5Òø

YE
6,XÓx’k]

��Z%Zœ/ÃX(Ÿ-@î EGE~vƒC�‚g~Å‚g~',¹¥zÆÃgx~ƒC
(Ÿ-@î EGE �ÔQÌtZq-ÜZ9p™Û¹„Z¥â]ZL~gBb�ÔZzg

tª¹„À&ƒCìX — ÆZ%Zœ/~ZZW,Z]aZ™C�
Šzu~F,‚Š¶zZà7æ{ZzggZiÐ0(Ÿ-@î EGEÅ�¼�»g¦/Zg~ƒC

Ãí�Ckƒ**ec�g Cortex ì�YVZ9p]½5Òø
YE

�
(Ÿ-@î EGE~Ã~

183184 SK̈ãŸ~',t»7{SK̈ãŸ~',t»7{



ìwÆÔ²ÇÐZ9p]½5Òø
YE

Åz„n(Ÿ-@î EGEÆŠzu}8{ð OVÃí�
c*� »gÀí�YVCkƒ**ec Somato Sensory Cortex‰

ÆZZnKMÔZk)©àªÅ (Hearing) Zzg�®) (Touch) �gÍ
~‡g~Å ÔThe Human Brain ÔZKÂ[Ô Susan Greenfield Y+$

ÂzÃKzw™Z**eSìX
Òy™Cì�gZq-gZiÆƒCì!** Green field Cð��

ÆZdwÔZq-"ÍðÆ‚B (Sense Organs) zZãøg}-Z¡IY
z�Š~Ññ‰Ô̧Çéøg}Z�xÆÓxŠvÂñVÆøg}
6,zgŠÇgäF,KMŠc*ìÓxç5]Ã7VÒpÐt�z{aZ™@*ì7Š}Zzg

Æ‚Bz„»àèÐÔz{ Smells V¹„ZfZSVÆÔgùVÆZzg
ZzgŒŠêì�7V]½5Òø

YE
ŒYD�ù¦Ôîg6,Z§bÐøg}

~X ÙV~Ô¯DƒñëÃ‡.ÞKgùVÃÔpÒZ]ZzgfZSVÃÛzãŠ*

/Z!x:ìà™*�ðÅ̂ìøg}Šâr~
Sk!*[»ñçqcÔT§bÐ]½5Òø

YE
øg}8gö LZ¡IYÐ¦

GYD�ZzgŒYD�(Ÿ-@î EGE~ÔëÃŠzu~Zë|7™Cì:ëL
pŠÛzã™*Ð!*Z°Z„g*7gÄMhXz;Vƒ@*ìçnøg}!*CÙÔTÃ
ëWc*ŠNMh�c*7XpëLQkÆ‚B!*Z°Z„Ók~W7MhX
Š*&ë!*Z°Z„Ck™D�øg}ÙV~Z9p]½5Òø

YE
Å=%]

The other 6,ŒƒCìX)-¥â]ÆnŠ¶;gzy¼ÅÂ[Ô
The Z¾w:®Ô.çH"5Ó4lç FEGIk;gzy¼Ô ÔName of the Issusion Matter

true Nature of Matter, The Philosophy of the Matrix :

(Inc. Ôä~CÔ{ÂyÔ Idealism

6�¬E+™{Wc*ìÔ�¼?ŠÙƒ�gÛzã™*ÆÔƒ@*ì¡
Zq-ZW,vg}

(Ÿ-@î EGE~��Z9p]½5Òø
YE

ÐaZ™Š{ƒ@*ì8g8-W�y»�
»°Å?ÃWƒÔ Aroma ?ŠÙƒvg~9ÅÐÔ5'.ï JG™ÏÅ?ä̂ƒÔ

fZB½Z»?3DƒÔÜyÅpÅWzZiÔvg}ƒÐŒÛd$ZzgƒÐ
\g~ƒCì85Âî

G
vgZZCŸƒD�ÓxÆÓxF,)*Vc*=%]Z9p

Sk»Sy Girald L. Schroeder
]½5Òø
YE

Æ(Ÿ-@î EGE~X6,zWWsE°‚Û¾Ô
ZÖp~jZ!Šêì:

ÃXCk™DƒQ7?p¹V?Ck Toes hDƒvg}
¼ÌCk7™D?Z7 Toes ~7X Toes ™DƒQ7?vg}

Ck™Dƒvg}
(Ÿ-@î EGE~XÃðZq-�g‚rg;å$+¬gppÅ'

(Ÿ-@î EGEg‚r
ìZLuY]~Z¤/Ÿ�gkge™@*ìCÙZˆkÃZzgA$Ñ@*ìQkZˆkÃ
Šâ©ìw6,Ÿ́ÆzÆXpz{Dîg6,Ck™@*ìé~Ck™g;

7ƒ@*ìX‚g~|Ô Toes ~XZzgz{¡ Toes ZL Toes ƒV÷}
�¼�ëŠÙZzg�¼�Ck™D�Ô�¼�ëÎ×�Zzg�¼�ë]4/õ NEG
�ÔáCì

(Ÿ-@î EGE~ZzgA$z{gkge™nYD�Åg~Šz@*egB¢a~
ÔÐÔ�øg}ÙV~ Cerebral Cortex !*gq-ŒŠZg{Ð~6,]ÐÔ

6,‡ìgLìXz;VƒCìZq-|Çz;V™*~Ô Top ÐCÙZq-Æ
Q½@*ì — CÙÓkZzgCÙWzZiÔCÙ©Ô$ðENZzgfZB — @*ë�¼ëCk™D�

Ô¦gZCÔc*zZuCÔ‘W�øg} Images øg}uzV~ÔÓxøg}Šâ©
i0+ÏÆŠ!*]6,X

Z!xT6,ëí�ƒ@*ìZq-‚³îg6,U*"$™Š{|ÆX
CÙZq-Æn�¢™D�Ô‚o™DƒñÓxoÂV»Ôz{gÄMh�Ç

6,z¤/Zx TV !*Z°Z„ìwÛzã™*»ƒ@*ìZiué¢™äÆ�™ŠZgZq-
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~ƒD�ÇXSkn¹VáYCìt|!*g}~ÔâŠ{ÆZÝ
ÆÔgÚ~™Cìøg~?

Ãyìz{�ÔZq-
(Ÿ-ö
EE

Ï(~Zzg%Ë¢zg]ÆZq-WçÆ
c*¡ÆnŠÙ� Optic Nerves ÆnÔ°8ÆnÔ Retina nÔ

Z9p]½5Òø
YE

Ã�gZq-gz×!*rÆÔZzgQkÐ¯Z0+ziƒD�?
Ãyìz{�ÔZq-

(Ÿ-@î EGE~T~ËWzZi»*g7ƒ@*ìÔ&Ôì
Z9p]½5Òø

YE
Ã(Ÿ-@î EGE~�gZq-pÎZgñuÆÏÆ?Ãyìz{�Ô%

¢zg]Æ;ðVÅÔZèVÅc*!hÒøÅ&ìZ9p]½5Òø
YE

Ã(Ÿ-@î EGE~�g
5ì³Æ?

Ãyìz{�ÔCk™@*ìZˆ‚]Ã‰�¤/xÔuŠÔ‚|#^Ô
(ZðÔMð�gÜÆZKZÝÆX

Ãyìz{�Ô
(Ÿ-@î EGE~T~�Ãð$ðENŠZ47ƒCìÔ×™Cì

pÒZ]ÃFZYßVÆÔc*�ÈuCk™CìÎØ6,Zq-Ih+{½ZÃ?
¾ÃÅgÔ��=ô™@*ìÓxÃ�?ŠÙƒZzgCk™DƒÔ
™@*ì?ZzgÃyƒCìz{!*¸)!*Åg(��zZa™CìÓxSy Belong

ÃÔ@*W,Z]»ZÖg™CìÔ}òZ~.™CìZzgŸgì? (Images) ìÑ]
™sîgÐÔz{7ƒ$ËìZq-

(Ÿ-@î EGE�Œƒ@*ì0*ãÔl!Zzg
6,z9‰

².1¹ÿ GÐ��¶ƒD�"Åg‚>VÐXCÙ™ŠZg¿Zi
;»qï¯g~îg6,&ìZq-ôÆz�ŠÃc*gzbÃ�zZa™CìÓx

6,QkÆ(Ÿ-@î EGE~XCÙ¿g‚r Screen zZu]ÃË¿Å‚g~i0+ÏÆŠzgZy
ìZq-¥zb‡.ÞƒCìŠÚÆ%W\VÆÔ]4-ö N

EGì%»âVÆÔZzg
Îûì%Zq-

(Ÿ-@î EGEÅ¢zg]ÆXt‡ŠgÇZvì�ðHìjZkÅ™*
ÃT»¥zbgBbì!*Z°Z„Š/Zzg�CÙœð™**Yg~g‚rìX

Zq-We$~Sk!*]ÃªCÙHŠHì:
LLvg}0*kW_�¶K*Vvg}g[Å§sÐÔQTä

ŠN1ÎzZWSkÆZzg�Z0+Jg;ÎZLvyÃZzg~7?6,˜yX
(104 )Îg{ZÅxÔ

/øg~i0+ÏÔZq-pZ[ÐZ7
øg~Çi0+ÏZzgpZ1VÆŠgxyH"Ûtƒ@*ì?
pZ[ÔÀ˜Ôxîg6,„ŠZzg',@ƒD�Z#ë�¼�YLÇ

™*~ŠÙ��‚BSy»£™̈D�XSkÐ?Ø™Ô¾qwÔZ¤/ë
&»41¹Ðö
HEG!*]™D�Âz;V6,Ãð"Ût7ƒ@*XŠzâVÔ

(Ÿ-@î EGE~8ø LÆ%Zœ/~
’k]Æ�gZq-³ÆÔÃgxƒD�X

»Zq-â~.Òy™@*ì�ùpZ[Zzg (Encyclopedia) &yEx
|Zq-„ÒpÐCkGYD�:

pZ[ÔéÓxŠâ©§i;ñ¿ÆÔ(Ÿ-@î EGEZzgQkÅu¤/ò»Zq-6,Ze–
ƒ@*ìXWc*Zq-¿YÇƒZc*Îc*ƒZƒ@*ìÔ

(Ÿ-@î EGEÚZ9pñãaZ™@*gL
(Electroencephalograph) ìX‚0ZV|Z]Syñ�VÅeöZq-W!

Ð™D�XÎäÆŠzgZyZÒZz‡]6,Ô
(Ÿ-@î EGEÅñã(,~Zzgbiï NGƒC

�Xp‰Zz‡]6,Ôz{Šg}gLZzg!gëgƒC�X
ÆŠzgZyÔW@!~Æ‚B Periods !gëg

(Ÿ-@î EGEÅñ�VÆ
w•5+k,ƒC�6�Íc*ÎäzZÑŠNg;ƒ@*ìzZu]ÆZq-ŸÃX’

’B@*ìÔƒ@*ìZ#�ZÒ (Rapid Eye Movemet) REM »t%³Ô
’ÆŠzgZyYM�ÔA$ZÒZ¾mÂ REM pZ[zZµƒD�XZ¤/

’ÆŠzgZyÔ§gZ5�á REM îg6,c*Š™D�pZ[Å¬]'
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YD�ÔZ¡!’k]
(Ÿ-@î EGEÐ

!hÒøÃÈƒYD�XSknŸpZ1VÆ
X
(Ÿ-@î EGE»Zq-:æENE�ZdF,Šâ© Cerebral Cortex ŠzgZyw•™7YìXZzgÔ

’ÆŠzgZy REM (Active) Zdw~Ñq-gLìXƒ@*ì¹ic*Š{u¤/x
Ð� Neurons ÔÃuƒ@*ì Cortex £¨~%pZ[Å’ÆŠzgZyX

B@*ìX Brain Stem áYD�',¹’k]
(Ÿ-@î EGEÆQkzÐ�

ŠzâVÇ)YMƒñ(i0+ÏZzgpZ[ìÑ]Æ¤/z:ƒD�
ÃgxƒD�',¹’k]ÅÔ=%]ÐZ#�z{’k]

(Ÿ-@î EGE~´%Zœ/
J-í�X

/ë6,ZvÅ™«:Zg‚i»}2x
(Ÿ-@î EGEƒ@*ì˜VÐŸ»ZÑgxÂxÑzqƒ@*ìXZq-a±5éEO(Ÿ-@î EGEç}

ÆÏ]6,Zq-{m}2x»ZEw™@*ìXZ¤/
(Ÿ-@î EGEZq-’q-zßw™@*ì�aZ

äÅWzZiZq-Äh~Ð�S�ág{Šîì h 6�: — ™$ËìZq-Š–
Activated j[+ÃX(Ÿ-@î EGEƒY@*ìZq- Adrenaline Weg³†&+kÃZ"ÛZi™ä

ÆÔgzÈƒñÓx)¢zg~»ggzZÇVÃÎZñXîÆD+ZÛÆX Scanner
(Ÿ-@î EGE¼gŠ¿»ZOg™@*ìÔŠÙƒñÙs#™äQkÆâjw
ÐWñƒñ!*‡°{’k]ÃXt§i¿{mîgÐeCg`ƒ@*ìZq-

Zg‚i}2x�øg}6,zgŠÇg»ë6,™«gpp» — pŠ»g}2xÐ(Ÿ-@î EGE~
Zq-:æENEƒ@*ìXZ#ëuZd-*î GƒYD�ÔA$ëZq-(,~®ZŠ~)b»
‚o™Mh�Ô‰pŠÃvyàheÆÔß.ÐŠzegƒäZzgŠzu}
)]ÐŠz$+zƒäÆZk**]aZƒYD�X@*ë!™Dƒñøg}

Zg‚iÃª
&B-.ü
NEG™Dƒñøg}ƒlzjZkÃÔ{mîgÐZ#t¹¢zg~

ƒ@*ìZzgŸa±5éEOƒ™ëÃZK¡Å™«™**ƒ@*ìZzggxƒ@*ìD~

ZLâjwÆ‚BXtÑözŠDƒ@*ìøg}W‡Å§sÐZq-ZÅxX

/"Í¯z^�<Æ‚BÑzqƒCì
Æ_.z̧q (Blue Print) âVÆg3~ZK̈ãŸ»%Zq-u

5+k,ƒ@*ìÔÇéZq-¤8-Å¯z^ÆX@*ëtu¹ic*Š{zWgf»ƒ@*
ì£¨~ËÌZǵ45½ï GHHÆ��zZ4g;ƒ�áZ+SkÐXSÏÒpÐ�?Ã
¢zg]ƒÏˆ[ÎäZ9pzZ],8-ÅI&Òhé Ei~ÆZq-¤8-Åö)
~ÔZk§bÂé�SK̈ãŸÆãCŠ~"Û*zguÃ¯D�6,Ì¨g™**ƒÇÔ

Zzg%Ã(,−ƒÇSyÓx¬]ÅgzÝ~X
Ñiò¢zgc*]~ÐZq-Ÿ»Z¡!Âxƒ@*ìXSkZ9p
œqÅaZöÆŠzgZyÔZq-M®ZŠ¬]ÅŠ·y~ǵƒÇÔ‰

Ã�“ƒD�ŸÆ‚g}8{ð OV Nerve Fibers �¯D� Neurons

Back Zzg
(Ÿ-@î EGEÆŠgxyg¤V»ªxÔ (Nerve Fibers) ~ÔSyZ¡!Ã$k

Æ (Spinal Cord) Sâ»°�Sk~Ð£¦ezg OpeningÅ Bone

Æ±ƒä@*�
(Ÿ-@î EGEÆZdwl! Neurons *gä»ñµgìÔZzgÑ®ZŠ

7g}ƒÃX
@*ëŸ]pŠÐ7gnpZ(Ãðuc*µ/ÔZzggnp�:Ãð

!*ÅgZ
+B542.ç
E
EGEJGc*Wǵ45½ï GHH@Ze$Š¶Q7XQÌÔŸ]Y…�¡Ãy‚8~î O

Zq-SK̈ãŸ»¯**ìZzg“QyÆ»xÃ»™**ìX854-ö E
E
GEŸ]Zq-IZi

6,z¤/Zx§i~»x™D�ÔaZ™DƒñpŠÆZL‚iz‚âyÔ6,¡½ï EHöy
~±ƒD�ÔZzgpŠÐy»Ç»xZ�xŠï�XtŠúò™**�t
)©àö)ƒð¶Š¢š5é EGSÑÅgŸ]Æù¬]Ð"—)xƒ@*ì

Z(Î"Xt**eƒ@*ìZq-Zh‚|#»W**Zq-!*‡°{zg¤\ÐÔ85Âî
G

Z¤/
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uZzg£/ZâYÆŠø7[ƒäÆ!*z�ŠXt"ÍeiZíøg}Z�x
~ÔƒCìZvÅ»gv~ÔZzgt¯z^zZµƒCìŸ]Æfg=QkÅ!
’q-Æ‚BX

LLHWŠòìw™@*ì�z{$gìÇ"{ƒñÆÔ>z{:åZq-
10+*Å�EÔQåÛ)ƒZÔQQkä¯c*ZzgÇ™ÆQVc*QÐÔQHQk

(36-39 )Îg>ZÅ©-*î
G
GWGÔ ~�hZ3,ZzgâŠ{Xóó

/"Í¯z^»ÂxZÅ™)ÿ
Egg ª3�ïmìZq-!*Ç*SK̈yÆ��Ãgxƒ@*ìZ#Zq-

!*\Ð)¬]ÆnŠ¶;gzy Sperm Cell âVÐMìZq- Cell

Good Word Ô5Š‹Ô The Miracle of Human Erection ¼ÅÂ[Ô
Sk7ZC%Æ¬%³~ÔŸ]„ƒ**Ñzq™D�Z#J-z{ Books

®ZŠ~ÑÅV~7ƒYD�XŸ]Ô�Ñzq~âVÆg3~!*ÄÆ
Zq-™{ÆxËƒD�Ô„ƒ**Yg~gnp�Zzg!*ëï™{m¤/z:~
WYD�Ôz{Yg~gnp�Ãgxƒ**gzÝˆkWçŸ]~ÔZ¡!Ÿ]
~‡.ÞƒDƒñCk™äš/zZ?ØÃÔ‹kÃÔŠgŠÃÔ¤/òÃZzguŠ~ÃÔ»y
ÆŸ]~�Ù|#™D�WzZiÆZg¬�á]ÃÔn{ZzgWÕVÆŸ]

«‚|#Ô Z¡IY ~�½ZîVÃÇ™D�ÔZzgŠzu}Óx¢zg~!*©Zzg
Zq-<~�̂Z(g™CìÔƒCì%œ/~Z¡!ÂxXtÂxSkÆˆ
'×h+%ƒ@*ìÔZzgQ¸g@*ì

(Ÿ-@î EGEZzg£¦ezgÃX!*gWzgÆÜseJð‹Ô̂Zq-
îs²Aªî XEŠ¬YYìÔ��”ÐŸ]ÆZ0+gzãY+$w•™äÐ

²Aªî XEÈƒY@*ìÔ¯DƒñZq-Z2Zãk[ aZƒ@*ìXŠ}ßJ-Ôt
&+Z]pŠÔSkŠzgZyÔ (Embryo) ìX< Ã�Z¡!Âx»„Zq-zƒ@*

B¢akÐÌÁƒ@*ìX 2 ~iîw~
Š}c*a¸ß~Ô›wŠP)Ñzq™@*ìÔ@*ë:Â(Ÿ-@î EGEc*%œ/~

Z¡!ÂxÆË’k]Æfg=Z(ƒ@*ìXtÑzq™@*ìŠP)Qy’k]
Æfg=�WC�pŠ(Ÿ-@î EGEÆ¯g~îg6,nÆ´‘ÐÔt´‘ˆZiZyaç M

(Ÿ-@î EGEÐ (Protrusions) ~%0*Y@*ìX½ãZq-ŠyÔ̂ŠzQ¸g (Head)

~ÔW@ Sense ¯D�XSk Eye Balls Q½**Ñzq™D��ˆ~
(Ÿ-@î EGEÅÛzãY+$Â]4›é G]�X

Ô�ŒY@*ì�g%œ/Æ!*Ågìw» Cortex z,ŠyJ-Ô
(Ÿ-@î EGE» 35

Zq-SK̈y~Ô�{àWçÐŠ¬YYìX
(Ÿ-@î EGEbiï NGgëg~Æ‚B(,−

Yg~g‚rìÔZq-§i¿ÅtZ’ZYƒCì�‚ßVJ-‡ìgSìXaZö
Æz‰ÜÔZq-^Æ(Ÿ-@î EGE»wZq-!*ÚÆw»Zq-aåðƒ@*ìX

z;VƒCì¹„¬îg6,(,~ŠzgZ0+7Sk~Ô�eCìß
ÅTÐ�Ã̂*g**ƒ@*ìXaZöÆz·~Ô^ Birth Canal 6Ã

J-BìÔZzgŠzu}‚wÆ»J- Half ÅÅ7,~QkÅÇ�#ÖÆ
&aåð�#ÖZ(g™CìX

a¸‚w~ÔSK̈ã
(Ÿ-@î EGEÔaZöÅ�#ÖÐeg±5é YNEƒY@*ìÔ

Šzu}ZÖp~aŠ{Îkª»wZ(g™@*ìXt"—**eƒ@*ìŸ]
ÆZq-ù·ÆnY'¾Šg¾QyÃ¢zg]ƒCì(,"Å@*�‡.Þ
ƒäghäâyÆŸÃ%ÂÆÔZzg:IZiz‰ÜZ0+Zi{™**Sk!*]»Z,
Zq-"Í§&~X

Qy»f;„¿ƒ@*ì¡Qy´áV~ÐZq-QyÆ»ñVÆ�
ZvÅ!’q-ÐZ�x0*D�Ô�(,Z$!*yZzgg3zZÑìÃð0*õDÙZg

°²Æˆ[ÐaZƒD�£¦ezg~Ô�ÃgxƒD�g3 Neurons
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~%Æ0*v,ßÆŠzgZyX
(Ÿ-@î EGESk´‘~ˆ~Ãgxƒ@*ìX

Å®ZŠ(Ÿ-@î EGE~Zq-ÎZg[J-V Neurons aZöÆÏ]J-Ô
YCìXZq-(,Zz

(Ÿ-@î EGEÆŸ]»<Æ¬0*õ̧VÆŠzgZyÔÃgxƒ@*
ìÔZzgCÙZq-aZöÐ¬ZKHg{(Z(g™©8ìXðh~„Šk,Ÿ̂]Ô
�„ƒD�!gëg~ÐÔÑzq™D�Ü£x™**Ãgx™ä%œ/~
Z¡!ÂxÆÂ]4›é G]ÃX

Ü£xÔ"—ÔƒCìZq-)©à&¢AZq-"Åg3Æ
nXT§bÐ�Zq-3Ck™@*ì¢zg]Ãw•™äÅZq-ºm
£xÆnç™@*ìQkÆgZ3»z;V%†yÆÔZzg¥ÂìZ#z{(
ìZK2w6,ƒD�ª]Z0bCÙŠg]ÆXZq-3Æn**eƒ@*
ìÔ�¯ƒ@*ìl!Zzg6,z9ÐÔê¢8Š¢š5é EGSÜ£x™äÔZzgz{ÌZ(
™**Zq-qmÑÆnXtìZq-S�ág{ë6,ZvÅÓ#Ö»ÔZzg¡QkÆ
DÅÑözŠVßV~ÐZq-»X

ÃZL@s»pŠØ`**ecÔSk» Neuron tÑixƒ@*ì�CÙ
ÃgÚzVÅ¢zg]ƒCìX Neurons çZ¡!Âx~™**ecXâ&

Skn�ÔeäQyÃ—OÃY**ìXtgÚºmŸ]ƒD��“ƒD
Æ£¦ezg~Zzg(,_ƒñ

(Ÿ-@î EGE~XCÙ3!~ÐÑzq Cables �é
Q½D�Qk(Ð˜V Neurons ÅX Organ ™@*ìˆlQkÆ@°

z{aZGYD�ZzgÜ£x™D�:æENH}gTƒñSygÚzVÆ‚BÔ
Z#J-�z{V70*DQk£xJ-TÆ{§z{†Ô̧Zzgz;VIYD

Æ‚Bg*‡ì™D�¯ä Neurons �XSkÆ¯g~Ô̂z{Šzu}
gºW:~Zq-Šzu}Æ‚BX

Support Cells _Z{ƒD�71V Neurons Sk^ÆŠzgZyÔ

Yy0*D�Ô‰„ Neurons BD�X1ù Glial Cells Æ‚B��
z{z�Š~WD�Ô�z{gzZ:ƒgìƒVÐZ,Zq-^6,:ùz{Yy0*D�

�QyÆgÚzVÅ¢zg]ƒCìØ`äQyÆ2ßV»ÔZzg¾nÆ
Ÿ]ƒD��Z, Neurons ¬zy¿~Q7ẑsgxƒÇ?t

‚Ó]Ð¶ƒD�Ô�ZkŠggLƒD��{àWçÐŠ3ð7
ŠïXz{Âîg6,ZK»VÃZ,Zq-!*Åg§&~Z(g7™Mh�Ôz{Ì
pŠÅZKWiZŠ%èÐXZzg:t(Ÿ-@î EGE»%œ/ƒ@*ì�Sk§i¿Å@Ze$Šê
ìÔYè<»(Ÿ-@î EGEâVÆg3~ZÌJ-¯7ƒ@*ìXZºn!*Åg§i¿
ŒV6,™sîgÐZq-!*ÅgðÃU*"$™@*ìX

~$+wYD�z{ Glial Cells T§bÐ�‰Ÿ]
(Ÿ-@î EGE~

Ìƒ@*ìZq-7ZC¿XtŸ]
(Ÿ-@î EGE~(,~®ZŠzV~ñ�ŠƒD�ÔZzg

Å®ZŠÆŠk±5é YNEÐÌic*Š{ƒD�XZq-n Neurons z{®ZŠ~]
Ÿ]Æ�f)ŠZgƒD� —Macrophages ÆƒD� Glial Cell

ÌðÆn%Š{Ÿ]Æ!*ª]Ã(Ÿ-@î EGE~Ð{g`™äX
Å¯CìZq-l!Å6,]Z§Zs Glial Cell Zq-Šzu~n

Å (Electrical Insulator) ÆÔ»x™Dƒñ�gZq-',¹qb Neurons

ÅCÙ(0*ðYCìZzgYãYCì Glial Cells Zq-nÆXZzgZq-Šzu~n
Å Neurons ÆƒCìÔ Star ÆSkn�QyÅÔ̂é Astrocytes �g

ÅZq-nÆ_.[™ä Sponge ™«™CìÔ»x™DƒñéZq-
pŠu¤/òÆ‚ByZ[ Neurons iZZ+Zi¢zg]iCÙY

².1¹Òø GÃXZ#
»x™D�ŠztœÆ‚BÔŠz‹}ƒD Astrocytes ƒYD�Ô

ƒñ�#Ö~Zzg®ZŠ~Ô‡ìgppZz™Åð LwZâY»��Šg»gƒD�yZ[
”{Å%#Ö™äÆnXSyZë»ñV~ÐCÙZq-Z�xŠc*Y@*ìŸ]
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Ð�{àWçÐŠ3ð7Šï�X
Z#�tÓxu¤/xVc*»ggzZ×VzZµƒg„ƒC�ÔŒÛd$0*õDÙZg

)©àÔîg6,ë{Ÿ]°²ÆaZƒä»ŸYg~ÔgLìX‚854è
EG
G

Óxñ�ŠƒD Ion Channels 6,z9Zzg ÔRibosome, RNA, DNA‰
�ÔZzgz{6,¡½ï EHîg6,¶ƒñƒD�ÔCÙ3~t�tÓxŸ]ÔZ+Zq-
!ÑbgëgÐ(,_YD�ÔY…�¹VQ7gxƒ@*ìÔHQyÆ»x

Æ�gZbZYÆǵƒÇÔ Organ ƒVÐÔZzgHS:]QyÃZq-Š�‰
ƒ@*ì¹ZëXSkÆ´z{ÔŸ]�CÙ!*ÄÐ0ƒD�aZ™D
�6,z9�ç™DìXQyŸ]ÅZqÐi~S¤»XVwÆîg6,Ô(Ÿ-@î EGE
ÆŸ]6,z9aZ™D��',tÅÔvƒä~æŠÇgƒD�XZq-

»tZq-:æENEƒÇ Organ ŠzuZ7ZC1ƒ@*ì�ùZq-3Y}ì�ÃyÐ
Zzg¾nÅ»ggzZð)u¤/ò(ÃZ�xŠbƒÇÔZzgt�QkÃ6,z9aZ™**ƒÇ
@*�QyÅ¢zgc*]7g~ƒnX1ÜsZ#Óxt¬]ï™WYD�A$
„6,¡½ï EHÂxzZªîg6,»x™YìXSknÔSK̈ãŸ~z;V6,Zq-(,~

z, 8 ®ZŠZzg-ZÛ!*]ÅÌƒC�X»�ëäŒVE+™{7HìX
~$+wY@*ìX Fetus ßJ-ÔÓxãCŠ~ZbZY%0*`ƒD�ÔZzg<Zq-

aZƒ@*ìXÔ‡.Þ¯Dƒñ
(Ÿ-@î EGEÆ%Ã Testosterone Skñh6,

Yg~g�<Æ—g)½(Æ_.XˆÆàV~
(Ÿ-@î EGEÆ‚t»z

z,ß~Ôêz(Ÿ-@î EGE»Z,Zq-§bÐ% 11 Šz4™zV~#$Y@*ìX
X²A§õ XE

(Ÿ-@î EGE Cerebellum- 0*@*ì6�Ãgx™**ƒ@*ìÇÐŠ3ðŠ¶zZÑ
ÔzZªîg6,Ãgx™D�Zq-!*bZgnï Ventricles ~�YäYD��g

~SYi]Šï Labyrinth
²£Í/õ NGƒñ£¦ezg~X)â]Sk Labyrinth

�Zq-"g8-j[+™̂äZzgŠðä£¦ezgZzg(Ÿ-@î EGEÃ‚g}²;§]

nX Æ
(Ÿ-@î EGEÆÛzã (Nerve Connections) z,ßJ-Z¡!gº 20

Zzg^ÆŸÆŠgxyQ½D�XˆÆ0*õàV~gº Cortex

Šgxy8k5é LOGCÂxZzg
(Ÿ-@î EGEÆŠgxy7g}ƒYD�XZq- (Connections)

Ôx@{~ (Insulation) —~ƒ@*ìÔ
(Ÿ-@î EGEÅ)ñÆ Myelin (,ZZŸ†

WCìaZöÆˆÆ̧V~X
)ñÆÆqïƒYD�Ôz{Z9p]½5Òø

YE
ÃZzg Axons ‰„

ic*Š{&¢AÆ‚BáY**Ñzq™D�Ôë‡.ÞƒD�Z�xŠ¶Zq-
Axons Ð

(Ÿ-@î EGE~!*&¢Aîg6,X Neurons ZôoÆ‚Bw•ÃÜs
‚wÅ/J-Ôc* 15 Æ‚B Myelin, Insulated Yg~gnp�ƒDƒñ

85Âî
G

Ì̂X
T§bÐ�Z(Zq-ë{Z¡!ÂxZzg¾&+çQ½D�Šz

ÔÆZ7ŠÐÔƒ@*ìZq-ð»7{X Sperm Zzg Egg, Germ Cells pgŠ|
‰„ÔŸ]Q½D�Ôz{ÜsZq-„‚~»x™D�ÔQy¥â]Å

gzÝ~�!’q-ÐQy~àðYC�Xt�á@ì�ÃðÌzZu]�
z̧qƒD�(Ÿ-@î EGEZzgZ¡!ÂxÅ¯z^ÆŠzgZy~7WMh�z�Š~

~yZ[™Šîì‚g}ÂxÃ8X Phase Z·tÐXZq-¶ËÌzZu
Q½D�ZzgZq-.$zgu~(,_�ƒ@*ì¡ Neurons T§bÐ

(Nerve Cell)
(Ÿ-@î EGEÆ%~ƒäzZá%Zi~ÐZq-Ô@*ë85Âî

G
Zq-

c*Z¡!3ÆnÌz�Š~W**Z·tÐ**eƒ@*ìÔpY<zZu Neuron

7g}
(Ÿ-@î EGEÆc*6�Zg»YIßvëÐZ(¢™äÅÂµgnp�X

Sk)©àßg]qwÃSK̈âVÅð~Òy™Cì: Susan Greenfield

Z&+Z!*Åg7ƒ@*ìZkn (Fertilized) ™sîgÐÔzZu!*gWzg
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!*ÅgƒYì?ŠzuZìw Fetus “ÅgŠ¢š5é EGSæZì™Y@*ì?ZzgùZq-
ƒYì�^!*ÅgƒY@*ì!**îg6,‰„z{aZƒ@*ìX

ZknHaZö»zZµƒ**&+Z]pŠQ¸g@*ìÅgÃ?tÂ¥xƒ@*
ìJÜSkSÃìwÆ�6�(Ÿ-@î EGE&+Z]pŠ7g}îg6,aZöÆ§i¿
Ð)OW,ì'',ÜsSkÆÔz;V6,¹‚g}ºmÎZÑ]ƒD�

ÆZq- Glial Y}ì“QF,**QkÆ Nerve X»iƒ**ƒ@*ìÔ‰ùZq-
ÃX Neurons zZugsÐ

(Ÿ-@î EGEÆ9£x6,ÔZzgùz{T}ìSÏ§bÆ
Æ‚BQkÃš¯**ƒ@*ìX',ÜsSkÆÔz;VƒD�ZzgÌ¬x

X¾%³6,ZÐZŠe$85Áõ FNFÐ(,_ƒñ 6,« �gT�7g}îg Puzzles

Æu„»ù·aZ™@*ì:¡Zq- Neurons
(Ÿ-@î EGE~ŠZ4ƒCì?ù

!*ÅgƒYì? Fetus zZu
(Ÿ-@î EGEÃÉZq-zZuÅgÃÌ?H

Ã‚BQyÆ‚g} Neurons tøgZlzùW‡ì�aZ™@*ì
pZmÆÔ�ŠêìQ799̂œ6,ÔZzg‡ì™@*ìQ7˜VQyÃY**ƒ@*

aZG‰*̧ZgD — Wc*z{Sk6,@*W,»ZÖg™D�c*7 — ìXCÙZq-
ƒñ%ZiÐŒVÒyHŠHì¬xZÖp~XISkÆŸ85Âî

GpŠÐ
zZ4ƒ@*ìÔÓx¢zg~ÂéaZG‰¸Qk~XSkÆ´z{Ôz{Ãð

ŠZg~7gnp¸»x™äÆ�gZq-!*‡°{ÂxÆXt6,¡½ï EHWgeg f)
øg}Z�x~ƒ@*ì¡øg}W‡Æë6,$!*ãÅ"ÑgVßV~Ð
Zq-XSK̈ãðÆ7{»ZÖgŒÛWy~SyZÖp~ƒZì:

LLZzgëä¯c*WŠòÃ8-ö FNEƒðèÐQëäg3QkÃ0*ãÅ10+
™ÆZq-3ƒñ1:~ÔQ¯c*Qk10+ÐÛ)ƒZÔQ¯c*Qk3ƒñ
ÛÐÍ“Å1KÔQ¯ðSk1KÐAc*VÔQzc*SyA-V6,Í“ÔQ
QV9ZHQkÃZq-5ßg]~ÔÎ(,~',•ZvÅì�ƒÐ4¯ä

(12-14 )Îg>Z>ëyÔ ìXóó zZÑ
LLHÂ”GƒŠHìQkÐTäaZH8ÃèÐQ¢{ÐQ

7gZ™Šc*8ÃWŠòÔQ~Â¸HƒVz„Zvì÷Zg[ÔZzg7â}ƒVÑq-
(37-38 )Îg{»Ô ËÃZLg[»Xóó

/3ÆÜ£x~7{
Ÿ]~¹ic*Š{Zë&&ƒC�%ÅÔ$+ÑîÅc*Zƒä

ÅÔZzg®ZŠ~(,_g�ÅXz;V6,CÙï~GÆZ§ZsZq-',¹eg`ƒ@*
ìÔ�»x™@*ì3ÆZ0+gzyÐÛzãY+$ÔZzg¼Š%Zi3Å„~
Ãuƒ0*D�',¹îg6,X

âVÆŸ~%ÆŸÆŠzgZyÔ�3Ÿ]ÃQyÆ¬Ðç
™Š{£â]ÃZ(g™**ƒ@*ìXZ(™äÆnÔŸ]»Ĥg{oiwJ-
QyÆnÑzq™**ƒ@*ì<~„Xz‰ÜÅ0*È~¡ƒCìQâ„Zë

B¢aÅ„YV:ƒc*Zq- 1—
100 Î�oiwƒD�XZq-£òîg6,t¡

Ã Organs ™Yì Lead lZgÆ 1—
100

~Zq-²Æ Timingt
Ãgx™Dƒñß(~XÂxÃ6,¡½ï EHîg6,»x™**ƒ@*ìÔ¾qwÔ@*�Ãð

tL:ƒnX
Ÿ]Zq-M^ð™D�<~Z(g™DƒñZq-{m

gZ3XZL2wî6,Ôz{T…�SkÃZzgIYD�z;VX
Šzu}ZÖp~ÔZg1VŸ]¬Ð„Y…�gZ5XÃ�

Q7heÅ¢zg]ƒCìZzgîZLZLoiwÃÔZzgê¢8ƒ@*ìIä
»Z#z{í¸»VÃ˜V�QyÃY**ƒ@*åXz;VLÌÃðZF~

Syƒ~ƒä70*CìX�gVwÆÔn{ÆŸ]Zzg (Confusion)
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ƒä70*DÔZzg:åîg6,»x™ä~ Mixed ÆŸ]L (Liver)®
~RF~ƒä0*CìX Organs Z0+gzã

Sk§bÐÔZ’Zð<W×W×WŠòÅ̂Z(g™@*ìX:ÂÑÏ
"‡°Ïc*"F,v�aZƒCìSk‚g}§i¿ÆŠzgZyX

ŒVÜ£x™äzZáŸ]Zzgz{XÐz{ÃgT�ÔZL
ZL2w6,9sy~Zq-Šzu}ÃTy0*D�X

t!*]x@{Åˆì�‰„Z¡!Âx%0*@*ìÔZg1V
Ã (Partners) ÃÒ™D�Ù|#™äÅQyÆÑq-»gzV Neurons

ƒnX Attach @*�Zq-Šzu}Æ‚B
z{Ì!*ëïYD�Zq-6,¡½ï EHeiZí~ç™äZq-ÃFÃgx

Å��z{¯D�ZLÐX�gVwÆÔ(Ÿ-@î EGEÆŸ] Organs Zzg‚|#»Ô
7[Z9pgºñµŠ¶¢zg~F,c]ÃZ�x0*ä 120 ‡ì™D�

Short QyÆŠgxyXtÂ7ƒ@*ìw™**�Zq-zZuģ~tÆc*
ÆÔZ,¾wÆZq-Âx~H}òƒMh�X Circuit

ÑÅgŸ]Æn**eƒ@*ìÔ:gnpƒñ&¢AÎWÅZzg
öy™äÅÔ»x™äÅëW°~Zq-Šzu}Æ‚BZzg¬zy¿™ä
‚B~Z,"ŠZrˆ!*]ÆXtZvìÔƒ»xZyÔ�e@*ìSyŸ]
ÃgZ3�QyÃZ(g™**ƒ@*ìZzgJ-$Šêì�CÙZq-(ìpŠÅ2wÃX

We$7ì:
LLù7ìz{1Šð�~ìZLg[Å5‡]ÐÔù7ìz{=Íg‚rì

CÙqÃZLZq©~Xóó
(54 )Îg{¢45Õä

ENGG]Ô

/øg}Z�xÆZ9pÂx

Sg»YIÆŠúîVÅF,Šh+™D�
ƒ@*ì� (Scenario) Zq-{]‚tWäzZÑZg»YI»:©
ìð{] Šê ÃZq-„7åELOZdÐƒDƒñWä»¦g Apes SK̈âVZzg

{C£zk,Zzg¹EVÔ’k,Z]Zzg%ðfgZùZšrÆfg=j,Z‚ÛZð™D
Æ‚BW×W× Posture Zq-vƒñ Apes ƒñŠ-âÑð]VÅ�

$+s‰¦ñºƒñSK̈âV~X
zgZy Š ÆZ0sZgMC@*gõÆqÑ]Æ Apes bDÙZgÐiZZ+

i0+{gì�XZq-(,~®ZŠSy~ÅnzxZzg¸T$ƒ̂ìX°iâ:z;V
ÆZ0si0+{gì�X@*ëWU*g

!-A?ç
G
E{SybDÙZgc*Sk§b Apes 120 Üs

Zg»IßÍVÆn¯äð (Source) ÆnzxZ0s¯D�Zq-ZëÈ
{]¹*VZLˆ[ÐX

Ape Zg»YIßÍVäZN[HìÅ7,-VZzgŠzu}A-V»Qy
ÆZ0sÐÔgLÐ(,}J-Ô�ic*Š{F,QyÆ£œÆnoƒ
ƒD¸ZzgA$Qy~ZŸ†HåÅ7,-V»�PZq-nzxSK̈ãYVÐ

ÃÔ�Òy™@*ì� Scenario mgBb¶Ô™ð{]SK̈ãSg»YÆ
™D�X Share œ�W!*îZ].ZŠ Apes SK̈yZzgñ�Š{

t‘‡]D+g+Cé GESQ½}Ô̧‚B~PQ¸gD�ñ�Š{ÈgzV
ÃXZzgŠzuZ¤/z\Ôcz~™Dƒñ%ÆŠzu~�ácÆÔ (Monkeys)

Q¸gD�ñ�Š{SK̈âVÃX
|Ô¾qwÔtì�ÓxWU*g

!-A?ç
G
E{Ô=ôZÑZ¡IYZzg§»CŠgc*D
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¥â]eD��tŠúò7g}îg6,"ãCŠZzgßìXz;V6,!**îg6,
ÆŠgxy7 Apes Ãðk̂ÞŠ]ËÌYäTäzZôÆSK̈yZzg

?Ø™Ñ^Æè}ÐÔÂh%zhÒ**]ÐÔ;BÅÌðÐZzg — 0*ð¶̂
eZ{±è NE{ÃVÐX)-¥â]ÆnŠ¶;gzy¼ÅÂ[ÔÃt

Zg»YÔZq-Šð�ZzgeZgz"2.ç GEGExgŠƒ@*ì(
ÃËgkgee@*ì�QyÆÑz¬]Ð„ZK̈yåÐSK̈yg;

„gì�X‰ÃËgkgek��Zg»YIÃÒ ApesåApes ìZzg
™D�Òy™äÅz{0ƒD�W!*îZ].ZŠÆZK̈âVÆ�Š*SK̈ã
YVÐzZhƒD��g;™D¸¹„qDz!VJ-ÔŠkDÙZg‚w¬
J-Ô�gVwÆX'×h+',WVÔZq-(,~®ZŠSK̈ãñ&42.ç EGHGE�~ig{g„�W`
ÀÔgBb�z„8}.z{wZzgS:]Æ‚B��gSynzxSK̈ãYV
ÆƒZ™D¸X

Zzg Apes ƒÐic*Š{Zë!*]Ôz;V"Ñg=ôZÑZ¡IY~"Ût
ZK̈âVÆŠgxyƒD�ÔZzg��7WMhZ̧g»YÐX

/SK̈ã
(Ÿ-@î EGE»Zg»Y:Zq-Á[»eZgzã

@*G~"ŠÅ5ÐöG»o{
‰7åELOZdÐÔZzgt Ape Sg»YIìw™D��WŠòQ½ZåÃð

�øg}ÇSk{C§i¿ÆŸÆŠzgZy!*6Ï0*ñ¸Zzg(,ñ
¸XQyÆìÆ_.Ôøg}

(Ÿ-@î EGEÅ(,ðF,~Zq-Zg»ð_“»³ƒC
ìXZzgSkŠúòÆ_.ÔZZ4[p´VZzg¡~ZN[%ËÔÑc*
@sÆ‚BÔtz,„Zg»YÆnf)ŠZgƒD�X

|t�egZz$h4ø
EH

Qy»–gZfe��Ò]ÐSyÆŠúzVÆ
@*G™ä~ZEw~WD�Ôz{QyÆF,KM™Š{Å7,-V»Ÿƒ@*ìÔ
�ÓxpŠÆZL¬Ð‡ì™Š{ìwÅgzÝ~ƒÐgLÐ(,}J-
ƒD�Xt{CeZÂZéZzgSkŠúòÆ‚BÔZfgZ$šð JVÐÔx
îg6,øg}‚tWDgT�X¾qw‚gZ6,z&»45å FYGEH{(Ÿ-@î EGEÆZg»YÆm
Ð**»g{ƒ@*ìX|~Å6,c*V�Sk)ÇSK̈ãÄo{~�áïƒC
�ÔÇîg6,Ãð!*‡°{»ŸªCÙ7™C�Ô',ÜsSkÆ�¼�Qßi

™@*ìøg}¢Æn7ƒ@*ìX´z{Zi,(,"Å Lead…
Æ£¨~¹„ZdƒCìÔZzgSK̈ã

(Ÿ-@î EGEÔ Apes &¢ASK̈ã
(Ÿ-@î EGE~

eiZí)©àîg6,ë{ƒ@*ìXt&&ÛR,SbkÐ�g!’q-
ÆZEw~WC�Z#�z{aZ™D�6eiZíX

ª(Ÿ-@î EGE(,JìZzgQ½ZìZZ4[ Organ Šúò�Z(Zq-F,¹c*C
p=VÆ³~Ô!**îg6,5&ƒ@*ìX

ƒÐ¬ÔZk!*]»™s™**¢zg~ƒ@*ì�z;V6,Ãð
!*Z°Z„ÑixzFzx»ģ(Ÿ-@î EGEÅ�#ÖZzg»g™ŠÏÆŠgxy7ƒ@*ìX�g
—ãâCÙe$ðGLeÙHSkªÃÒy™@*ì:

Zz‰SK̈ã
(Ÿ-@î EGEÅ�#ÖaŠ{ÎZzgGg{ÎkªkÆŠgxyƒC

ìÔúÒÏ™DƒñZq-gfÅ�ŒÛd$Zq-DÙZg@*ŠzDÙZgY,-v¢ak
ƒCìXtzWZ%sÃð_“f;-$~"Û̧VÆ‚B7g‚rìXz;V
6,ßvŠzDÙZgY,-v¢akÙVÆ‚BƒD�Ô‰ZCg™Z!ðLwÔZzgz;V
6,ßvZq-DÙZgY,-v¢akÙVÆ‚BÌƒD�Ô‰R**Iá"ÛZ÷X
HRCgŠz±5é YNEeÑuåR**IáÆ£¨~?tÎZwZL~Ãð™7g‚r

Ægnp��g(,~Zq-šº)Æ Scale ìXz{�ÁÅð LwÆƒD��g
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i!*yÆZzgz„nÆŠârÆZzgÅgÆZzgf;-$Æ6�ÃðZzgÌƒ@*ìX
aèz;V6,ÃðÌ!*Z°Z„_“(Ÿ-@î EGEÅ�#ÖZzgf;-$Æ

C e r e b r a l ŠgxV7ƒCìÔz;V6,ÃðZÌZg»YÆËŠúòÃ
ÅãCŠ6,7ƒ$ËìXtqeCì�Šú}t�

(Ÿ-@î EGE�#Ö Dimensions

~¢zg]ÆÒpÐ(,kìÅãCŠË‚³x@{c*ÞŠ]6,7ƒCìÔ
ÉÁ[ÆeZgzã@*G6,ƒCÔìX

(Ÿ-@î EGEÅ�#Ö6,&Áõ HLƒD� (Scenarios) ´z{Zi,ÔZg»ðoø
Z0+gzãîg6,!3}é NGEŠÌƒD�XZq-(,Z§Šƒ@*ì�åg}YD��g

Æ« Ape-Man Z’ZðSK̈âVÆÔgnp�Oñ(,}ÙVÆ£¨~
Æ_.Ô‘‡]gT Scenario qªÆ‚B�QyÐ™[ƒCìX

Ægnp�(,}ÇÔ�Zg»YÆyÅ Apes �Zq-ŒÛd$xË§&~
Ô™@*ìX

eg:eZgzypŠ¬Sk§Še$ÃÙ|#HåX
Zq-@*gõ8»âCÙ�Ãt¡~ ÔAlfred R. Wallace~ 1869

ZN[eZgÌyÆ‚B¥xHåÔ–åeZgzyÃZÖg™DƒñZLm»�
¡~ZN[SK̈ã

(Ÿ-@î EGEÆn:L7ƒYìX
¡~ZN[Üs«™Yƒ@*å**x.Šz“WŠòÃ‚BZq-

(Ÿ-@î EGEÆ
ÆÔZ¤/85Âî FGz{zZ¢š5é GGSg‚rƒÇZq-¹¾‚² Ape Zq-ËŠgZdz{�Zq-

ZLW\Ãøg}½c*CÎ‚gÆZz‰MZyÆ£¨~X
eZgzy¯g~îg6,Yy[å�t¡~ZN[»ìwQkÆÃtÆ
nZq-Š–U*"$ƒÇÔYèSK̈ã(Ÿ-@î EGEÃz{**xŠc*å�g!540î NEGEîg6,Z’Zð

Æƒ@*å¹ic*Š{(,|™£¨~t�Z’ZðWŠòÆTÅ7 (Primitive)

ÃÔeZgÌyä Wallace ÍðQkÆZLÃtÐƒð¶XZL�Z[~

Š–Š~¶X
LL~Qy™@*ƒVÔ?ä7g}îg6,7âgeZÑìvg}ZLZzg

÷}Ã̂ÿªÃtZg»YÃþ
ZW,

!-A?ç
G
E{~Šgc*©�Qkz‰ÜJ-Šgc*Äƒð¶Qy~ÐÃðÌ

Z+7¶�eZgzyÆpsÃïw!*CÙ™C¶XSyz�;]Å¯6,ÔZ#7Y
Y@*å�YVZzgùZ(Zq-ë{�6�SK̈ã(Ÿ-@î EGEÔaZƒZåZ’ZðSK̈y
~ÔZg»YIÔ

!-A?ç
NG
E{»âCÙgle^�Z[Šc*åÔ~SkÆ!*g}~−‚ìw

Ì7g‚rƒVX

/Å7,c*V��#ÖÆÒpÐF,KMŠ�‰¸

z{ÃðÌZg»YÅÞŠ]7¯D�
Å7,~Æe�Q‰Z̧g»IZ¾mÐÔSK̈ã

(Ÿ-@î EGEÆSg»Y
ÅæZf™äÆnzZªîg6,Ãð‚³o]7¯D�X|~Ô
ÃðÌZg»ðš/~‚³îg6,�gÞŠ]ÆQy~ñ�Š7g„¶X

Ã Fossils tš/~7g}îg6,QyßÍVÆŠâ̈V~ñ�ŠƒCì�
SyÎV~gnpWñ�XZq-!*Z(g,�Sk!*]»²£Ñõ Nîg6,ZÖg™**
I™CìÔz{ÃÅè LE·ÍìÔ�WU*g

!-A?ç
G
E{»âCÙÔßyÆ8@*g]ñi*Æ

rÆ»g¦/Zggì�QkäZÒ!*g!*g™sîgÐ¹ì�eZgz"2.ç GEGExÅ@*G
Üs#^©1¹ÿ

E
GãCŠzV6,ƒCìXZq-ZÚz-~ÔðÍä¹å�e��ßv

ZkŠgQy{ÃVÃnI™D�6�LgìƒV1zZ¢š5é GGS}Ì7
0*ñ‰�ÃËgkge~Xz{IYg~g3å:LZ¤/?7yƒ�öÆnH
ÞŠ]ƒCì??¾ƒDÔz;V6,7ìÃðq³ZâVZzgSK̈yÆÃË
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gkge~X
ð{]Äo{~§ŠZ]ÌªCÙƒD�Qk}2x~�!540î NEGE (Ÿ-@î EGEÆZg»YÆn?m,G‰Ô̧‚BQyÆë{‚|#ZzgZëZdw

(,|YìZq- Organ ÆX',ŒÛZggnpƒñSkìwÃ�SkŠgë{Zq-
Z0+ñ}2xÐ‰�ZZ4[p´VƒC�"ÑÆX

SkªÃÒy™@*ì: James F. Crow Zzg$+Ñî»âCÙ Radiation

Zq-ZZ4[$+Ñî
².1¹ÿ G§i;ñ¿ÆZq-Zd±Âx~�

Ç‰�Zq-ZZ4[g¤VÆ — i0+Ï¯@*ìÔDîg6,yZ[ƒY@*ì
ÃL~¦k,~ZPxƒä»Zky7 TV Zq-  Æþ Wires nŠáÆÿ

gnp�X
SK̈ã

(Ÿ-@î EGEZq-¹ic*Š{ë{eiZíg‚rì£¨~Z•ðF,¹c*C
)ßYÆX¬@à]ÆqïÛR,gZLZbkÆnögkÂ
™ZD�!*g}~

(Ÿ-@î EGE~̂ÆÔZzgQyÅÈZ‚ÛZð™D�!’q-
qÝ™ä

(Ÿ-@î EGEÐZL6eiZÅVÆnX
»tIå: Isaac Asimov �gç1Zzg‚bgZ>

LLZzgWŠò~ƒ@*ìZq-&7&+»(Ÿ-@î EGE�Ô˜VJ-ëY…�Ôƒ@*ì
¹„ë{Zzg!*‡°{îg6,âŠ}ÅF,KM»Ô»Ñ]~X

(Ÿ-@î EGEÆðÆ6,66,
¨g™D�ÔŠúòÅZÉ:¡]�

(Ÿ-@î EGEZ0+ñZ·‡]»»xƒ@*ìÔzZãƒCìX
|~ÔÃðÌZg»YI77Øì�ù?�áh+„‡.Þg;

ƒ@*ì (Scenario) ƒ0*äZq-x�Z[ÔZzg¼ŠätHì�t:©
!**)LX�gVwÆÔ{~9ìZògyÔ!*]™DƒñZq-Z%k
Z³6,‚b$45ë LHE

YÆF,¹ÆnÔCkHå¢zg]ìSk!*]Ã:LL÷}
nZK̈ã

(Ÿ-@î EGEƒ@*ì¹„�á0+ZgZzg%æFNZuZg—‚g~»Ñ]~Xóó

~SyZÖpÃ¹åÔZ#�ëY…¸¹„Zîg6, 1929 Zzgz{
ZzgÁÔ(Ÿ-@î EGEÆ!*g}~£¨~�¼�ëZ[Y…�X�g§»CâCÙå
gZ·Hì�Sk!*]Å6,zZ{7�¾ŠgMZq-z‰Ü»²;Šg»gƒZåÔz{~i
0*@*ìSK̈ã

(Ÿ-@î EGE»¦g�Q½ZåZg»YÐT»¢™****eƒ@*ì:
7Ôê±è NEZ0+Zi~Ô~ZLW\ÃtÎWÆn»g7™Y

ÂZg_Å‡.Þg„ìÔ85Âî
G

¡~ZN[Æ¬zyÆ‚BÔ (Slips) �t8ðFN¾
Zzg85Âî

G
îsZŠzZgÆz‰ÜÆÃZ+{Æ‚BT~Zg»Yi0+Ï6,»x™@*ì¯ä
‚g~™*ÃÔZL‚!‰qÆZzg�á$k5½3ð

JGY
GVÆ‚BÔZzgQkÅª]Z0

ZC&43ð JGGVÆ'~ZLW\Ã‡b7™YÎW�WçÔ»yÔZq-SK̈ã
(Ÿ-@î EGE

¯ñ‰�Sk§bÐX
ÔZq-Zg»YIâCÙSK̈*]ÔÒy™@*ì�z{7 Lyall Watson

Y}ìùZq-SK̈VZq-(,}
(Ÿ-@î EGEÆ‚BQ½eƒÇSy%ÖV~:âegy

�gVwÆÔ¥xƒ@*ì�Q½Zì}Ì7Xz{:Â*À̧gnp ÔApes

9} — �ÔZzg:ÃðÃÝgkgeXZzg9Z’ZY)ZÝ(âegySK̈âVÅ
ìÔZ¤/ë� — ŠÆÔ·ÔZziZg¯DƒñÔ(,}ÙVÆƒDƒñ

ƒDƒñZZyŠZgZL‚BÔZq-)zc*:îg6,%æFNZuZgçnƒ@*ìX
tƒ¼ƒ0*@*ìeä�Šú}SK̈ã

(Ÿ-@î EGEÆZ½D�Zg»YÐ
ƒD��Q½D� Scenarios 3�:ÂË‚³ãCŠ6,Xz{¡{C

#^©1¹ÿ
E
G¬Ð‡ììÑ]ÐX

ìw™**�SK̈ã(Ÿ-@î EGEÔZq-eiZíÆ‚B�ÃðÌ)ßYSkÅ
£™̈äÆ‡.Þ7ƒCÔQ½}¸�gZ·tÆ»xÆÍc*�t',Z',ƒ@*
ìŠúò™äÆ�ÛR,kZbkÐeiZí7G‰Ô̧ÉWñ¸z�Š
~ŠJÂVZzgö_5½øHÆ!*ë"‡°ÏÆ‚Bï0*äÐXZq-ic*Š{QßàÔ
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xg‚ðƒCìt™**�aèÛR,kgÇƒVÐeiZIkÔA$
(Ÿ-@î EGE»ì

"Z•ZdeiZíÌeiZíƒZƒÇÔ?Cðtì�
(Ÿ-@î EGE»eiZíƒ@*ìZvÅ

ðX

/Z·t
(Ÿ-@î EGEÆD»Œ7Š}Y
aè(Ÿ-@î EGEøg}‚g}ŸÃNzw™@*ìÔ−‚Ìvy�QkÃV

YìÔ**‡.Þ̂°}òaZ™YìX
aèZq-B¢alZg»vyÔZq-(,~®ZŠÆŸ]Zzgg¤VÃ

vyàYìÔz;V6,ç**uŠzggkZW,Z]%“ƒVÐÔZ,ãCŠ~
§i;ñ¿~‰w»]ÔjZkZzgqC~X

Z,ÂçZ]Åßg]~Ô¾qwÔ¢zg~ZôïD+ZÛZ(gG
YD�X(Ÿ-@î EGEÆD»»xÅ7,~Ð1Y@*ìQkÅŠg»gñÅ¯6,Ô7g}

Ÿ~7Šc*ŠHìQk Organ îg6,ƒDƒñZ§Zs~
(Ÿ-@î EGEÆXÃðZzg

»ZCZµÐDSk§bÐX
]ìSkOW,ÁZôo»ÂœñVÆÜsÔ

(Ÿ-@î EGEZ�xŠ}Yì
QkÆZëZdwÃ6,¡½ï EHîg6,Xz;V6,ÜsZq-zŸs#ƒ$ËìSk§i

Æn�A~ÆŸ]
(Ÿ-@î EGEÅZëZÌÐ�ŸÐƒCìl!zZ4ƒD

X �ÔZzgWD�!*ëï™=Í}~he(Ÿ-@î EGEÃ%Š!*îeZ%ÆQk6,:f;„ð
ÃðÌ™ŠZg¿Y}ì�Z(Zq-eiZíZ0+ñZ·‡]»»x7ƒYìX

6,Œƒ@* (Nerve Cells) øgZ(Ÿ-@î EGE»¹„**iuÂxZ¡!Ÿ]
ì�Z9p+ÆÔ7ĝŸ]Æ‚B»x™@*ì�C{Šï�Zzg½Z

ÃZ Serum àD�SyZ¡!Ÿ]ZzgpyÅ**CVÃXt**1VpyÐ
ÐX (Serum) ™D�Ô½Dƒñ²A©ð XEVÃ(Ÿ-@î EGE~Qkâù

Zq-Ã̀ÐÔ(Ÿ-@î EGE¾@*gLìSkj[+~XSk§b
(Ÿ-@î EGE»ziy¤/™

7&+k(» 3.307 4k¤/ZxÁƒY@*ìÔpŠÆZLziy½ãGg{Î¤/Zéª
(Ÿ-@î EGE~Zq-xuÃÅjè LIE~gLìÔt Serum Y@*ìXtj[+c* Áƒ 1—

30

uÃøj[+ÆŠ!*îÃNzw~ƒä»ñµ"ÛZë™@*ìXÃðZŸ†Š!*î~»
È
(Ÿ-@î EGE6,Š!*î~ZŸ†ƒ@*ìÔZzgSk§bÂîg6,

(Ÿ-@î EGE»
(Ÿ-@î EGE6,Š!*î~

ZŸ†ƒ@*ìÔZzgSk§bÂîg6,
(Ÿ-@î EGEÃvy(ìX¾TÔ

(Ÿ-@î EGEÔ��Zq-
f)ŠZgc*VŠzâVg‚rìÔÅ™«Ÿ~ ¹„**iu‚|#Zzg¹„Zë

ñ�ŠFZq-ZfgZ$šð JVÐƒCìX
Ðƒä70*C@*ë (Serum) Z¤/

(Ÿ-@î EGEÅ{§pZ{ŠN¸wSkj[+
OñSkÆ!*Z°Z„Å7,~Æ‚BZk»ÓkƒY@*ìÔz{pŠÆZL1ú
ÒŠ[Y@*ìÔŠ!*î¹„ZdÅð LwJ-(,|Y@*ìZzgç**uuJ-QkÅ
»g™ŠÏ6,ZW,7,@*ì|~Ô85Âî

G
³~ñ]ÌzZµƒ$ËìZ#�Š!*î

Ãgxƒ@*ì
(Ÿ-@î EGEÆZë%Zœ/~ÐËZq-~ÌXQÌFg~ÆzZu]Æ

S]×]Æ‚BÔëLZ,Zq-!hÏî»‚o7™D�XSyqÑ]~�
ÆYäYD�Ô�gVwÆÔ(Ÿ-@î EGE~j[+¦ƒ** Hydrocephalus ��g

Ñzq™@*ì�gZq-³ÆZq-uÃ{~yZ!ÆÔZzg³~Š!*î»ZW,(Ÿ-@î EGEÆ
»x6,7,@*ìXZ#J-�tj[+{g`7HY@*ìù~ÐÔ(,kƒZŠ!*î
Šâ©yZ!Å̂~ªCÙƒ@*ìÔ)b¬zy¿ÆÔZ0+ñ6ÆÔc*85Âî

G
ñ]

Å̂~aZƒD�X',@SkÆÔZ#(Ÿ-@î EGE~j[+»Š!*î**gïÅð LwÐÌ
ÁƒY@*ìÔti',Š„ŠgŠu»:LáCìÔZzg

(Ÿ-@î EGEŠz!*g{vy~2ƒ**
Ñzq™@*ìX

Zq-Šzu~VwSkDÅÔƒ@*ìZq-Âx�(Ÿ-@î EGEÅpyÅ¢zgc*]Ã
7gZ™@*ìXaè(Ÿ-@î EGEŸ~Óx§i;ñ¿ÃNzw™@*ìÔZknQkÃZq-
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ÚpyÅaðÅ¢zg]ƒCìXQkÆnpyÆ·î»Ú‡ìƒ**
ƒ@*ìeì¼ÌYV:™**7,}ÔZzgtZë¢zg]ÅŠZq-)©àŠN

Ãgz) Organs ¸wÆ‚BƒãƒCìX85Âî
G

Z¤/pyÅaðÓxŠzu}
yZy¿ Nerves ÅZq-zzÐÔZ (Hemorrhaging) 7,@*ì̀c*ypy

ÅZq- Organs ~WYD�(Ÿ-@î EGEÃpyÆv™ä~ÔZzgpyÅ**1V�
HY@* Redirect ®ZŠJ-YC�¬gèîg6,ÈƒYC�ÔZzgpyÆ·îÃ

ìQyÑc*âVÅÔ§s�py(Ÿ-@î EGEÃáYC�X
‚o™DƒñSy7ZC›ë»ÔZg»YIÃðLzŸs#ZL

ŠúîVÆn�(Ÿ-@î EGED+g+Cé GES(,JåÔ77™Mh�Xz{Skn;D�
DƒñØ—�

(Ÿ-@î EGEÃ¢zg]ƒC h ZLð{]¹EV‰zŸ0VÃÔg
ìôpƒäÅZzgt�Z·‡]Qk¢zg]»�Z[Šï�(Ÿ-@î EGE~D+g+Cé GES

ZŸ†Y]™ÆXt"—**eƒ@*ì"ÅgZ·‡]Ænç™äÃð
¢zg]»ZzgaZ™äZ(Zq-)©ài�gZq-˜yÅ7,~ÆXZg»YI
�ìw™D��Å7,~Z·tÐQ½~¶õ¢Šö

EE
£œÆnÔQ7¢zg]

Å7,~z�Š ² ì´z{SkÆzŸs#™ä�ù(Ÿ-@î EGEôpg;åQkz‰ÜJ-
~Wð¶XZq-

(Ÿ-@î EGEÆnÔtÎZwÐ?Ø™ƒÇ�%Zq-Å7,~ÆÔ$0***
Å7,~ÆWäJ-c*7gZ™NhQkÆ¼ŠZdwÃXìw™D��',Üs

Æ_.Ô¬Å7,~Ãgxƒð Scenario SkÆåzZ¢š5é GGSZq-ßg]:t�Zg»ð
¶ZzgA$Zq-

(Ÿ-@î EGEÃgxƒZåSk~Z·tÐX6�ëY…�ÔZg»Yìw
™@*ì�CÙq»çƒ@*ì¢zgÂVÐÔZzgt�t¢zg'7g~ƒC�Z·t

c*ÂxÆn%Ë»xÆz�Š~W****eƒ@*ìXZ¤/Z( Organ ÐXZq-
ƒÂÔZ·tÃŠ9ƒÇw~Zzg7|™ãƒÏ(Ÿ-@î EGEÅÔ**iu¡]Æ
!*g}~ZzgõƒÅ7,~ÃÔSknW**ƒÇz�Š~QÏz‰Ü6,XÃðÔÌx¿

�áZ+„¢™YìZ+„Zq-q6,X
SkÅÃð6,zZ{7ùt**eƒYìÔZg»IÆ{C

Æ_.Ô(Ÿ-@î EGED+g"îg6,%ÖV~(,kìX Scenarios

SknÃðÔÌÂµ™}Ç�Å7,~ÃÌW**ƒÇz�Š~Qy
Æ_.X@*ëÓxÅ7,-VÆÃ]Òø™*~bCÙ{™D�QyÆ Stages

¹„7g}îg6,F,¹c*CqpV»X:ÂÃðÔÌ:æENEz~îg6,µƒðÔc*:4F,¹
c*CÅ7,~�áh+„LÅŠ~ˆÔƒÔ70*ðˆìSy5ZÇV~XZg»YI
Gz£ÆëwƒäÆnÔëÃìw™**ƒÇ�Z·‡]_è NEMh�ÔZôï
D+ZÛZ(g™Mh�ÔZzgWÐÅµ/È~™Mh�XZzgt�z{¯Mh�Zq-
Zd¤‰ÜpŠÆZLh~X!*z�ŠWñƒäÆz�Š~ZZ4[îg6,Ô
Zg»YIÆZ·‡]ÃŠsV~!*Ågƒ**ƒÇÔZzgCÙq�z{™D�öy

Æ‚BƒãecXtZ·‡]¬]Æ!*g}~ÎaMh�85Âî
G

SK̈âV
Å&6VÐÌWÐÔZzg»x™Mh�ŠzgZ0+7Æ‚BXSkÆ´z{Ô
Z·‡]Zg»YIÆpZ1V~Àòîg6,L™V7™Mh�X

™*Æ¹„Ôúc*V‚bŠZVZzg&»45Àö
HE
GâCÙ+Zq-áZXŠ7

z, 21 ™Mh�»g™ŠÏÅ&6VÆ‚B}ÌŒÛd$ŒÛd$
(Ÿ-@î EGEÆÔ85Âî

G

œ~)ßYÆQyÅßZ$+h+6,1Zg»YIÆZ·‡]Èzn™fe�
¯äZq-F,'.$zguZg1VŸ]ÆŠgxyXt"—**eƒ@*ì

™[™**ËÌZ±gÃQyÆŠú}ÐX
@*ë~iëÃ1ÑYg;ìð{]¹*V!*g}~Z·‡]™D

ƒñ»xZq-Åg~§&~ÔZ¤/85Âî FGÃtSg»YÆ**»g{6»ZÖgF!*gƒ@*g;
ìXz{�‘W�SyŠJÍVÃ7g}îg6,5&Š3ðŠï�Xt**eƒ@*
ì
(Ÿ-@î EGEÅ-ðÆnaZƒ**Z·tÆ³~X
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tZvìÔÓxqzV»{ÛÔ��aZHìSy**iuÂZi**]ÃZq-
ÍF,KM~X "

SkqÅc*ŠŠ;ãÅYC�ŒÛWyÅfsÅWc*]~:
LLZ}WŠò¾qÐ�ìÂZLg[™*6,ÔTäN¯c*QÇ

HÔQ8Ã',Z',HTrð Ng]~e;8Ã�hŠc*Xóó
(6-8 )Î>ZwXZ¹gÔ

/Z!x:ZvCÙ(CÙ̂ð N;ƒZì
z;Vi}6,CÙqÅðÆúZq-Ñƒ@*ìXZvSkq»ZÖg

ŒÛWy~™@*ì:
LLÎH?ìw™Dƒ�ëä?Ã¯c*ì¡öÓÚÆnZzg?

(115 )Îg>Z>ëyÔ øg}0*kQß™̂:WîÐXóó
LLZzgëäW�âVÃZzgi}ÃZzgQyÆŠgxãqzVÃ%ÅÆ

aZ7HìÔZzg¢zgª#ÖWäzZàìÔÎW\p!Æ‚B',ZÇVÐ)g{
(85 )Îg{ZÆÔ ¿g�Xóó

SK̈yÅð~CÙ,ÆúÌz;V6,Zq-Ñƒ@*ìXøg~
j&Òø Eøg}Ÿ]~ÔE®Ò5ëG Ion W@Ô»yÔ**uÔÓxøg}Ÿ]Ô

ÆNeurons ~Ôgºøg}Z¡!.$zgu~Ô DNA Reeøg}
ÆZ§ZsƒD Nerves Ôl!ÆÝs�� (Spaces) Šgxyz9Y]

�ÔS4,Z'.ø
J

�»ggzZÇV~ZŸ†™DYD�Zzg"ÑgŠzu}¬]
ÓxÆÓxZq-{mÑÅZ�xŠ„ÆnðG‰�XøgZ6,zgŠÇg —

=Í@*ìZzgøgZCÙ(Zq©GƒñìÔ6�™sîgÐWc*]~ªCÙH
ŠHìŒÛWy~:

LL'ZzgëSK̈yÆSkŠgŒÛd$��SkÆgv¤/ŠyÐÌ
(16 )Îg{tÔ ic*Š{ŒÛd$Xóó

LLZzgZv„»ìætZzgf[ŠzâVÔÎT§s?!0î NE™zz;V„
ázìZvÔ"—Zv"Z•„™äzZÑƒ¼Y+zZÑìXóó

(115 )Îg{•{Ô
¬]Zzg"Vw&]�K~WD�SkÂ[ÆŸÆ

ŠzgZyÔƒD�¡øg}6,zgŠÇgÆz�ŠÅZzgQkǢgzÅQkÆðÅ
¶KEV~ÐPƒC�CÙÃðSy¶KEVÅ=ôQkÆZLÅgZzgf;-$
ÆÒpÐ™YìX

‚o™DƒñSyÓx¬]Æ‚BÔ‰ßv**‡.ÞƒD�
K~ZvÅð~ñ�Šf;-$ÃÔZ¤/85Âî FGz{Qk»(ZðÆ‚B_·G
ƒñÔQkÅî]GƒñZzgQkÆ!*g}~ÂÁ‘ƒñƒMh
�XSyßÍVÆ!*g}~jZ!Šc*ŠHìfsÆZ˜jV~ŒÛWy~:

LLZvÅŠg7Œ�Ü�QkÅŠgìÔ"—ZvizgWzgìZzg
(74 )Îg>ZÝÔ i',Š„ìXóó

zÃŠZg™r#ZZyÆ"Vw§i¿»ZÖgSk§bHŠHì
'z{�c*Š™D�ZvÃ9}ZzgÆZzggeƒñ™z^6,Zzg„

™D�W�yZzgi}ÅaZö~Ôë�Z}g[øg}Âät…7
¯c*ÔÂ0*uìƒlVÐÎëÃXŠzicÆ±Z[Ð

(191 )Îg{Ww/ZyÔ
‚o™D�DÔ»gv~ZzgZdF,+f;-$»ZvÅCÙ%,B¢agK
~SK̈ãŸÆ�gnp�¹Zë\â]XSk¥â]ÅŠgz7ÅZÌ
»ZÖgŒÛWy~SyZÖp~ƒ@*ì'ZvÐegDz„�QkÆÈzV
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(28 )Îg{Ã§Ô ~XÃ™ƒCÔì'óó
t!**îg6,"pƒ@*ììw™**�SK̈yÃðÑ7gnp�
Z#�z;VƒCìZ+Zq--Zzg!*Ñðøg}ÓxZ§Zs~Ôøw
øg}ZLZ�x~X"—z;VSk™*~ßÍVÅñ�ŠÏÅZq-zzƒC
ìXCÙ²ëi0+{gT�Zzg‚÷fe�Zzgtƒ"Ñg¬]ë6,�g

Zq-ZÅxÆ«G‰�XaèZ+pzgCZzg4,Z•Ñðˆìz�Š~Ô
Organs A$QyÃøg}nZÌÆqïƒ**ƒÇXt\â]��!Zz‡]

Zzg
(Ÿ-@î EGEÆŠgxyF,−ƒDgT�Ô…c*ŠŠÑD�u;äZvÃ6�ë
Ãƒ**ecÔY+6,zgŠÇgÃTä�ëÃaZHìÔŠÚQkÅë6,$!*ãÃÔ
øg}"ÛZøÃ7gZ™ä�gQkÆÈzVÆZŠZ™DƒñQk»oƒ
îg6,]tX

Wc*]7�:D
LLL*gZìZK̈y6,Zq-z‰Üiâä~�:åz{Ãðq�i!*y6,

WCÔëä¯c*WŠòÃZq-Šzg�10+ÐÔëÌgìQkÃÔQ™Šc*QkÃëä
]4/õ NEEzZÑŠÚzZÑÔëä\A£é NEðgZ{QkÃÔc*hâ}ìÔZzgc***]~™@*ìXóó

(1-3 )Îg{ZwXZK̈yÔ

/ÃtSg»YZq-Šð�
eZgz«xÔ!*ZÖpŠvÃtSg»YSkÑÆ�7HŠHå�ðÅ
|ÐZïg™}Ô�Zq-)‚³è$ÆÎZ¼Zzg7åXtÃtÔ�Šúò
™@*ì�i0+ÏQ½~¶Z·tÐ"YyZâYÐÔ**»g{U*"$ƒZåÔ‚³

»Ñ]ZzgY0+ZgzV~zZã — ÞŠ]ZzgSkÆi',Š„Âù]Æ‚B
ÅŠgc*Ä6,t!*]gzigz×Å§b Fossils ™zh 30 eiZíÆÔ‚B‚B

™sƒ_ì�ÃtSg»Y"ÛÎŠ{Gz£ÆÎZ¼Zzg7ìX
Z%OâCÙ+äSkqÅzŸs#¼Sk§b™D�ÔŠCÙe$Ô

z,œ-VÆ�V6,Q½} 17 z,Zzg 18 eZgz"2.ç GEGExÔZzgŠzu}Ãc*]�
Ô̧¯ñ‰ĢzŸ]6,Ôß@*zÞ]6,�»Ñ]ÑözŠìSkÅZ’ZYì
:Z•z){XZÐZŠe$Ñðì…!*W.ÞAz¥wÆÔ»Ñ]ÆZzgz{Óx
gZiÆ�Sk~�áï�/ËwpŠi0+ÏÆX6,z"{�W`ÀYg~ì@*�
ÃtSg»YÃi0+{g3YnXt7g~îg6,‡ììÂh%zh™‚³›ëÃ7
™äÔß@*zÞ]ÆÔ‚³]Š}~Ôzc*Æfg=êÆ‚tZ

Z0+Zi~ÔÑñYgì�XQÌt6,z•{CðÃÖ7eìXt|�
ÃtZg»Y‚³@*gõ»ƒ(,ZŠð�Zzg"Ûd$ìSkn»ZÖg!*g!*g‚³Š*

ÆˆÐSîƒ@* 1980 ‚wÐƒ@*g;ìXîCŸ 30@*20 ~Ô
Wc*ì}òAîg6,Sk!*]»Šúò™D��eZgz«xZzgÃtSg»Y7g}
îg6,"ãCŠZzg**»g{�X!*<mZ%M~F‚bŠZVX»mZìk
ÐìÔ‰§»]Ô!*Çd~Ô0*1†ßYz){ÐìÔeZgz2xÆ**»g{6
Ãt™D�ZzgðÅ|Ãi0+ÏÅZ’ZY»:LŒÛZgŠï�XW`i0+Ï

z,œ~Æ»J-ÃtSg»YÃ**»g{¯Šc*ìëá 20 ~)©àeiZíä
Æá�SkñçqÃ»°,Æ‚B‰øg}Šzu}_·Y]~
ÌZzgYg~gOÐWÐÌX¾qwÔëìw™D��SkÅZÌ»Òp
™DƒñtoƒƒÇ�ŒV6,ÌÃtSg»Y6,Zq-Ü;7™,X

/‚³îg6,eZgz2x»{Ø
Qßw¸g;åÇŠ*Ð-**yÐÔÃtSg» Pagan Z¤/p�

z,œ~~Ô¹„Zë7gÄ�¯Š~¶ 19 ©àîg6,WÐ(,kg;å )
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ÃtÃuz„ñçq‚³™*»Ôz{¶egÖeZgÌyÅÂ[/ÄZy Sk
ä ~XSkÂ[~eZgÌy Y1859 Ô�áùƒð¶ The Origin Of Species

¸X i}6,].ZÇ:îg6,ðG‰ (Species) ZïgHå�ZY0+ZgZ0s
eZgÌyÆ_.ÓxY0+Zggnp¸Zq-œ�7åELOZZZzgz}$+s

‰z‰ÜÆ‚B‚BgKgKp=VÆÒpÐXeZgÌy»ÃtÃðk̂
‚³ãCŠ6,‡ì:åX6�z{pŠÌÔWÐ^™ÔZDw™@*ìSk!*]Ã�z{
Qk»Zq-¡Gz£åXSkÆ´z{Ô6�eZgÌyZ‹Zs™@*ìZKÂ[

)!*[(~�Ãt Chapter ÔÆZq-îs Difficulties Of Theory ~Ô
**»xƒg;åFZq-ZëF,+ÎZÑ]Æ‚tX

eZgÌyZK‚g~Qy,ÎŠ~¶‚³Šgc*:V~ÔXÐz{Âµ
g‚rå�z{i™áÇÃtÅ‚g~)]ÃX

¾qwÔSkÆÂu]Æ',ÜsÔ‚³Šgc*©SkÆ)]
ÆZ…ŠÃ'×h+zWF,¯Š~‰X

eZgÌyÅ“»Y,̂{‚bÅgzÝ~&ãCŠ~u¥VÆ�Ô
:ì 1YY
eZgÌ2xË§bÐÌzŸs#:™eå�ùi0+ÏÅZ’ZY (1

i}6,ƒð¶?
é z;V6,Z+Ãð‚³Šgc*Ä7ƒð¶�en�Sg»ð}2 (2

�ÃtSg»YÐ?m,G‰�Ôgnp�¤‰Ü�Q½CìpŠÐÇîg6,X
ÔÃSg»YÆÒ**]Æ!*ÇÜ½ÞŠ] Fossils Records (3

�XSkœ~ÔëY,̂{BÐSy&ãCŠ~Õo»Ô¬xu¥VZzgf~ Šï
‚BX u¥VÆ

ª**‡.Þg‚ðŠx:i0+ÏÅZ’ZY (1

Zq-zZu3 (Species) ÃtZg»Y7™@*ì�ÓxY0+ZgZ0s
™zh‚w¬XùZq-zZu3 80 Ð†�ÔZzgt3Q½ZåZ’Zði}6,

aZ™Yì�3ë{i0+{Z0sÃZzgÔZ¤/Z(Zq-Zg»Y|~zZµƒZåÔÂ
~ÔƒD Fossil Records QYVZyÆ�á¿]x@{~7Wn�X

�‰Z,ÎZÑ]XÆ�Z!*]ÃtSg»Y7Š}eìXtªZzgƒ
ÐZzA8~î Oì¬Šx»ÔSg»ð§i¿ÆŠúò»TÅºƒ**!*¹ìÔz{
t�¾§bÐtª3z�Š~Wc*å?

aèÃtZg»YðÐSïg™@*ìZzgz{Sk!*]6,‡ìgLì�ª3
z�Š~Wc*åZ·tÐÔ¡]Æ̧Z2ÆŠZ],{¿~%Ëµ/ÆÔc*F,KM

ÆXÃtÆ_."YyâŠ{aZHƒÇZq-Y0+Zg3ÃZ·‡]Æ³~XtÔ¾
qwÔZq-Šúòì�!**_“7g‚rì85Âî

GW**‡.Þ“§»CQßßVÐX

/i0+ÏaZƒCìi0+ÏÐ
ZKÂ1V~eZgÌyäLÌi0+ÏÅZ’ZY»jZ!7Šc*ìXQk

Æiâ:~‚bÅZ’Zð™»ŠZgzæZgSkGz£6,å�Y0+Zggnp�¹
„‚Š{‚|#ZL~X

ZiìẑŠö WÐLLŠ¢š5é EGSaZöóó»ÃtizgŠêg;ì�"YyâŠzVÆ
!*ëŒÛd$WäÐY0+ZgZ�x¶¸XZ(ây1ŠHåt¬xîg6,¢HY@*å

z�Š~WD¸a›½ZîVÆZbZYÐZzg (Insects) �)Z]ZÑgn
aì[VÐƒZ™D¸XZkìwÃU*"$™äÆnŠNŠ!*]G
‰¸X¼[VÆŠZän}À}Æ•}6,gÇ‰Ô̧ZzgtìwH
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ŠHå�Sk§bÆ¿Ðaì[VÐ¼Šk,ˆz�Š~WD�XZk
c*)Z]ZÑgn%0*D�v}ŒÍ“6,ÔÉz{Q}Ô Larva §b5ì

ÔHVÐÑñ Larva Å̂~Ññ‰¸Xt Larva HVÆfg=
YäÆz‰ÜÔ{àWçÐ7Š3ðŠï¸X8-ö

GW�Z#eZgÌyäZKÂ[
è¶ÔtZ‹yå�̀Z(z�Š~WD¸ 'The Origin Of Species'

YyâŠzVÐÔZzgtìwQkz‰Ü¬xîgÐ‡.ÞJwåCÙZq-ÆnÔZzg "
‚³Š*~Ì¸¼ŒY@*åX¾»!eZgÌyÅÂ[ÅZ�á®)Æ
‚wÔ̂ßð0*˜**ò‚bŠZVäîs_·ZzgŠ!*]ÆˆZL}ò» 5

ÅF,Šh+™DÔ̧tŠ¢š5é EGS Sponteneous Generation Z´yHå�
aZöÔ»¦gLZë8~î Oƒ@*åÃtSg»Y»�0*˜Æ;ðVšŠƒŠHåX

6,Šñ‰ZLÃ7:)~0*˜ä¹å� Sorbonne Y~ 1864

»QßwSk‚Š}ÐŠ/Æ$¢[ Sponteneous Generation LL
ÐL:Q½nÇXZq-îs²;J-ÃtSg»YÆ`äzZáZ·tÐ
aZöÅæZf™Dgì¸X

¾qwÔ‚bÅF,¹äSyÆSkZ‹yÃ**»x¯Šc*å�Zq-Y0+Zg
ÆZq-ë{‚|#zZá3ÅaZöZ·tÐƒCìÔZzgtìw�i0+Ï

ÐDead Lock z�Š~W$ËìZ·tÐÔ‚o™CìZq-(,}

z,œ~Å»z$h4è GIG 20 /Ë¬`6,:îzZà
z,œ~~LLi0+ÏÅZ’ZYóó»ñçq1åÔz{ 20 ªSg»YI�

�ggzÏ§»CâCÙÔZÉ¾æEZ&+gQ0*§yåX
~tZ£ßVÆ‚BWÐWc*åÔQkäU*"$™äÅ 1930

ÃÒÅ¶�i0+{3z�Š~WYåÔZ·tÐX

t_·¾T**»xƒ‰¸XZzgQ0*§yÃfs»ZDàÒyÌŠb7,ZåX
LL$+¬ÐÔ¾qwÔ3ÅZ’ZY»X�áh+¹„ÂNì**xC

~Xóó Study Z�xÆSg»YÅÓx
ÆSg»YIqñVäSkXÆiÆnÃ@VÃ Operin

Stanley Yg~gppFZq-Š!*]GXƒÐ�gŠ/ÔZ%O1
~Z�xŠc*åXZq-!*Ÿ‚F,KMŠñ‰Š/~QkäQy 1953äMiller

Ã5c*å�Qk»Šúòå�z}i}ÆZ’Zðâjw~ƒZ™D¸ Gases

(Amino äqÝHå**xC‚ã Miller ZzgZö{~ÂZ**ðàc*åX
�6,z9Å‚|#~0*ñYD�X Acids)

/ÂP„‚w*g}¸�t!*]©¬x6,Wð¶�tŠ/�Qk
z‰Ü7HŠHå�gZq-ZëŠxÆSg»YÆ**x6,Ô**»g{U*"$ƒZåÔYè�
âjw�ZEwHŠHåŠ/ÆŠzgZy¹„Zåi}ÆÇZ’ZðqÑ]

äZDwHå�âjw»zZô�Qkä Miller ÆÒpÐXîs{ñÙÆˆ
z,œ~ÆŠzgZy 20 ZEwHå)ÇåXÓxSg»YIzVÅ»z$h4è GIG

Geoffrey Bada LLi0+ÏÅZ’ZóóÅzŸs#Æ!*g}~**»ò6,»ƒ̂‰
ÐåZDw™@* San Diego Scripps Institute ÔT»m Geochemist

~�áù Earth Magazine~Ô 1998 ìSk|ÃZLZq-*y~�
z,œ~Ãgh`�ÔëZ[Ì‚o™D�Qk 20 ƒZåLLW`Z#�ë

z,œ~~Ôª 20 Ñ+Cÿ G
E

!hÏîÐTÃëgnp¸Z#ëŠZ4ƒñ¸
i}6,i0+ÏÅZ’ZYùƒð¶?

/i0+ÏÅë{‚|#
Z’Zðzz�YVÃtSg»Yi0+ÏÅZ’ZYÆ!*g}~Zq-SkŠg
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Ð¥uŠHåXtŠgZÝ3Åë{‚|#¶X8-ö
GW�Y0+Zg Dead Lock (,}

Z�x�‚Š{Š3ðŠï�Ôgnp�|~Ô**‡.Þ¢ë{‚854è
EG
GZL

Z0+gXZq-Y0+ZgŸ»3ƒ@*ìic*Š{ë{£˜ÓxSK̈ã;ðVÐ¶
(Laboratories) )ÑŠ6,Ze„ÆXW`™*Æic*Š{F,¹c*C!™)ÿ{ä

Zq-i0+{3Ô**xC
²-.1¹Òø
GGÃ!*ë5™aZ7™Mh�X

ÑZ_�Šg»gƒD�Zq-3Ã¯äÆnÔ)©àîg6,SkŠg
MlZg~ƒD��XÅzŸs#e:ƒnZ·‡]ÐX6,z9�

1~10
950 �3Å¯z^~Sk**]ÔZ·‡]ÐÔ ¤8-š¾ƒD�

Æ',Z',Ì7ƒDX
Ð¯ Amino Acids 500 ÜsZq-Zz‰6,z”Æ‚?Æn�

ÐÌSkŠggN*ƒ@*ì�iZ˜b~ 1~10
950 ƒ@*ìÔ“W»Zky

ÆZ Amino Ac ids 500 **eƒ@*ìX6,z”ÆZq-‚?~
ƒD�ÔSyÓxÂÎV~ÐÜsZq-„Ÿ Combination 10

950

Šg»g6,z”‚?ÃªCÙ™@*ìXSkÒpÐ6,z�‚?ÆZ·¹¯z^»Zky
»ƒÇ�Zq-**e!*]́gƒCìX 1 ÎV~ 10

950

ÆGene ‚?�ƒ@*ìZq-3Æ%œ/{~Zzg�ZL~ DNA

6,ŒƒD�XZ¤/Sy¥â] Data Bank ¥â]g‚rìz{**‡.Þ¢
Ã–Y@*Âz{¯ñƒDZq-i',Š„Ñ$k,~�ZL~g¿ƒCZq-Z0+Zi}

,]ƒDX 500 ¢,²CÙ¢~ 900ÆEncyclopedias Æ_.
ÅZKZq- DNA ZkÒpÐZq-¹„ŠNZzg6,.y±è NEñ4Q½@*ì�

»8z�Š~W$ËìpŠÐZ·‡]Æ³~XtÜsPZq-ºm6,z�
Å¯z^»gz\ZC$Ëì DNA ÅæŠÐZzgºm6,z9Ð Enzymes

¥â]¬zy¿™,XªSyŠzâV»Zq-Šzu} ÐzZh7æ{ DNA²

ÅÜÆnXtª DNA Zq-„z‰Ü~ 6,Z®gƒ@*ìÔZ7gxƒ@*ì
aZ™CìÑixzFxÅßg]qwÃÔÂi0+ÏpŠÐZ·‡]Ðz�Š~Wð¶»

Å̂Z(g™©8ìX Dead Lock ÃtZq-
ÔÆ‚"543¨ë JEHGE 1994 ÔZq-�gZg»IÔ]4--.ç FHE Leslie Orgel 6,zW

Z%k̃G+ÆÑg{~Sk|»ZDw™@*ì�ÔLLtZ•ð**	]~Ð
ƒÇ6,z9ZzgE®Ò5ëGWk̂»Š¢š5é EGSaZƒ**Z·‡]ÐZq-„(6,ZzgZq-„z‰Ü
~XZzgtÌ**eŠ3ðŠêìÔZq-»ƒ**Šzu}Æ%ÔŠk,J-Šzu}ÆnX

ZzgSkn«Ã~ÔZq-¿Sk`6,VYì�i0+Ï|~
LÌz�Š~7W$Ëì6ðZò[ÐX

"—ÔZ¤/i0+ÏÆn**eì�z�Š~WñŠgCZò[ÐÔÂ
tJw™**ƒÇ�i0+ÏaZƒð¶Zq-â¯tZ[]§i¿ÐXt|!**

îg6,**»g{™ŠîìÃtZg»YÃÔT»ZëÑðÐZïg™**ƒ@*ìX

/Sg»Y»¦gZC}2x
ŠzuZZë`�eZgÌyÆÃtÅÔ™@*ìÔƒ@*ì�ŠzâV¦gZ]�
7G‰�ÃtSg»YÐ�gSg»ð}2éÆÔ|~Ôâyn‰
¸�z}7gnpÃ̧ðSg»ð¤‰ÜZL~X

eZgÌyäZLSg»ðGz£ÅãCŠ!**îg6,LL¡~ZN[óóÆ
}2x6,g¿¶XZk}öx6,SkÅZÌSkÆÂ[ÆÄZyÔ

ÐThe Origin Of Species, by Means Of Natural Selection

™sªCÙƒCìX
ª¡~ZN[ç™@*ì�z{Y0+ZgZ�x� Natural Selection

ÆŠgCqÑ]ÐÔi0+{a Habitats ic*Š{¤!gZzg_“gnpQ̧yÆ
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gTZ̧Ki0+ÏÅ“~X
~�1YâgzVÆúÅ (herd) VwÆîg6,ÔZq-CÙâV»q{

iŠ~åÔ�CÙyic*Š{!gëgƒD¸$YD¸XSknCÙâV»q{g‚rå
!F,Zzg¢oF,Z"ÛZŠX¾T!¯Ë9Bï NEGÆÔt}2xCÙyÆn:L70
YåQ½äZzgBäZLW\ÃŠzu}Y0+ZgZ0s~Ô}h̃}z){~X

Skn¡~ZN[»}2xÃðSg»ð¤‰ÜpŠ~7g‚rìX
eZgÌypŠÌzZ4åSk|ÐZzgSkÃr7,ZåSk!*]ÃZK

~X The Origin Of Species Â[
L¡~ZN[¼Ì7™YåZ#J-�@*G~p´Vz̧q5+k,
ƒVXó :ƒC

SknÔ¾§bt‚iÇg)@*G~(p´Vz̧q5+k,ƒC�Sy
³ZãZ"ÛZŠ~?eZgÌyäSkÎZw»�Z[Š¶ÅÃÒÅìQkÃ̀ÐÔ
�Qkz‰ÜÆqÑ]ÆÒpÐ‚bÅZ’Zð™ÐeåX"ÛZú§»C

�eZgÌyÐ¬g;™@*åÔ (1744-1829) Chevalier De Lamarck âCÙÔ
Æ_.Y0+Zg‘‡]ZLZz™s�z}qÝ™DZ̧LŠzgZyi0+Ï~
v™D¸ˆÅ±~Xz{izgŠêì�tSàZz™s�vƒD�

Zq-±ÐŠzu~±ÃÔt5Z0sÆ“WÆZò[ƒD�X}z{Šúò™@*
ì�jgZsQ½}�!*g{êÐ6�z}“™D3̧äíZz‘

Zz‘Šg½VÆÔQyÅ¤/Š3DƒC±̂Šg±X
"The Origin Of eZgÌyÌSÏnÅVBŠêìXZKÂ[
0*ã ~VwÆîg6,z{Hì�‰g†ZK½ZÅˆl~YD� Species"

~X Whales ~!*g!*gÔ²;*gä6,z}YVˆ$+wfe�ZLW\Ã
Gregor  Mende l  ¾qw‡âyÂZg_�¥xG‰¸

ÐXÅ¤&ƒCìÔ� Science Of Genetics ÐZzg (1822-1884)

z,œ~~ÔtÂZg_Æ̧Z2!**îg6,SkgzZe$ÃÔ 20 =w¬xƒñ¸
�qÝ™Š{Zz™svƒD�ˆÅYV~W×W×Ô»³xŒÛZgŠ}
Š�‰¸X

Zk§b¡~ZN[ZK@*GÅ[å�gZq-Sg»ð}öxÆX

ZzgZ0s~p´V Neo-Darwinism/
ÆŠì 1930 Zq-iÅˆlÅ{§eZgÌyÆÃtÃâ+zZá

ÃWÐÑc*å�6�¬xîg Modern Synthetic Theory Æ‚ßV~
Æ**xÐY**Y@*ìX Neo-DarwinismÐ

)pZ](ÃZL~�áï™@*ìÔ Mutations, New-Darwinism

~yZÒVzZµƒC�ÛzãZzZ%ÅzzÐ‰gi+c*ð Genes �Y0+ZgÆ
Favourable ÃúVÐc*ÝÑC{ñVÐƒD�‰z�;]

~ZŸ†»!*)̄‘W�X Natural Mutations Zzg Variations

Neo-Darwinism W`�âewÔSg»YÅúÒÏ™@*ìÔ™*~Ôz{ì
Æ³~TÅzzÐ"Ñg Process tÃt7™@*ì��3Y0+ZgZq-

ë�c*])»yÔWçÔµ}Ôdz){(p=VÐ*gDgì�
ÐX Genetic Disorders

@*ëz;VÐZq-²£Ðö N‚³|�!**SkÃtÅF,Šh+™Cì
p´VY0+ZgÅ(,ðF,~ÃgzuŠî�Zzgz}åvyŠ{ƒC�XSkÆ
nZq-¹„‚Š{zzìX

g‚rìZq-¹„ë{‚|#ÔSknZZ4[ZW,Z] DNA

ÜsZÐvyàMh�X
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SkÃSk§bzZã™@* B.G. Ranganathan 'Geneticist Z%O
ì¬~¼VÇ�‡.Þ½z8$+Ñî¹„ÁÃW@*ìŠg]~ÔŠzu~!*]

ZÒ$+Ñî¹„vyŠ{ƒD�aèz}ZZ4[ƒD�£˜!*‡°{
Å‚|#~ÔÃðZZ4[$+ÑîZq-)©à!*‡°{Âx Genes $+ÑîÆ

~Ôƒ@*ìç**u:�plWÒX}ÔZq-i²!hYìZq-Zd!*‡°{‚|#
Ã‰Zq-¤8-ÃÔz;Vƒ@*ìZZ4[$+Ñî¤8-Æ"Û*zgu~Ô˜V
Óx	]~Ì]å NJg7ƒÇX

Sk~ÃðÀÅ!*]7ìÔÃð$+ÑîÅVwZ+7ì�»gWæ
Ã@*ëW`J-Zq- Genetic Code ìÔª�ªYCì�F,¹Š}$Ëì

Ìx@{~7WðìZzg:WñÏXÓx$+ÑîvyŠ{U*"$ƒñ�XtŒ
Y@*å�$+ÑîÔ�7HŠHì�gZq-Sg»ð!5»42.ç GGEGExÆÔ|~ìZq-

zZ§�Y0+ZgzVÃvyà@*ìZzg¯ŠêìQ7**»g{X¹ic*Š{ Genetic

¬xZW,$+Ñî»SK̈âV6,ƒ@*ìu¤yÅ̂~Ô"—Zq-n{Á!5½2.ç GEGExÆ
¡~ZN[ÔSkÆ',ÜspŠÐ — ¼Zzg7ƒYX@*ëZq-Sg»ð!5½2.ç GEGEx

¼Ì7™Y6�eZgÌyäÌSk!*]ÃJwHìXt|…eC
ì�z;V6,ÃðSg»ð}2x7ìŠg]~XSkn»Ãðìà§i/**x

Sg»Y7ì�}zZµƒeƒÇX

~Ãð¶KyŠgxãZDw»70*c*ŠH Fossil Record /
zZão]�³Ô�7HŠHåÃtSg»YÐÔ7åELOZdZzgñ�ŠÔYV

~XaèSkÃtÆ Fossil Record ÆŠgxyÃðŠgxã7̂0*ðˆ
_.ÔCÙi0+{Z0sQ½}�QyÆ°zÐXZq-¬z�ŠgppzZá

$+w‰Ȩ̈Zzg~»°z‰Ü*gä6,ZzgÓxZ0sSÏ§bWñ Species

Šzu}ZÖp~ÃtZg»YÆÒpÐt$+Ñî»¿ƒ@*g;ì �¬Ýèz�Š~X
D+g+Cé GESÑÅV‚ßV~X

Z¤/t!*]sƒCÂ"ÑgŠgxãZ0sƒ**ecåZzgi0+{ƒ**ec
åSkîs$+ÑîÆŠzg~ÌX

~ÌX Fossil Record' 1Z(Ãð�á<J-7Š¬ŠHìÔ
VwÆîg6,ÔWŠSTBWŠJg…zZÑgxecåXâè~�gnp

¸¼g…zZáS:]Zzg´z{SkÆTÆS:]�z{¬Ðgnp
¸Xc*Pg…zZá6,0+}ƒ**ecåÔ�gnp¸‰S:]6,0+{Æ
´z{SkÆg…ÆS:]Æ�z{¬„Ðgnp¸Xaèt̂g~%µ
~gìƒVÐÔz{¸ƒVÐZq-ÒpÐ**»g{ÔÍŠZgmzgY0+ZgÔXÆ
!*ª]ÃÝgkge~70*ñ‰¸XSg»YIzVäjZ!Šc*ìSyìà
‘‡]»ÔXÆ!*g}~Qy»Z‹yì�z{gì�âè~�ĝg~
ZDwÆXZ¤/Z,³Z**]|~ÔLgìƒDâè~Âz{�3c*Zg1V
~®ZŠ~ZzgZlx~ƒDXic*Š{ZÌÆÒpÐSyÐËÆ

~X6,Z(7åXeZgÌyZKÂ[ Fossil Records !*ª]Ãƒ**ecå
LLZ¤/÷ZÃt9ƒ@*ìÔÂ"ÑgŠgxã : ~zZã™@*ì Origin Of Species

ÐZq-„¤/z\~!*ëÔ Species ZDw�ic*Š{ŒÛRmgBbƒCÓx
ÞŠ]QyÆ¬z�ŠÅ0*ðY$Ë¶Üs — Z‹yÆ‚BgìƒD

Æ!*ª]ÆŠgxy~X1Z(7Š¬ŠHåXóó¾qwÔeZgÌyl! Fossil

SyŠgxãZDwÆ~i70*ñYn�XSk!*]Ã Fossil zZ4å�Ãð
"Difficulties On ÆnZq-(,~ÂŒÛZgŠc*åXZKÂ[Ô Theory ZK

)!*[(~Qkä–ìÔ�YVÔZ¤/Z0saZ Chapter ÆZq- Theory"

ƒñ�Šzu}Z0sÐ)Ckîg6,D+g+Cé GESÔë7ŠÙCÙ(M®ZŠ~
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YVÓxŠg]ZF~~7 —~Fossil Records QyÆ̂g~ZDwÃ
ƒCOññ�Š{Z0sÆXÃëŠÙ�4îg6,XXXXX@*ëSkÃtÆ
ÒpÐ"Ñĝg~ZDwƒ**ecåÔYVë70*D�Š"ƒñi}

Ñg®ZŠ~?YVCÙZgMC¯z^ZzgCÙ6,]i}Å½~ƒð7ì ~"
Sŷg~ZDwÐ?âCÙ4]ZÑgn¢Æ‚BªCÙ7™0*D�ÃðSkn

ÅD+g"**xCiîÔZzgtÔ�áh+Ô¹„²£Õä NZzg¤{F,+Z‹Znƒ@*ì�izg
Šêìøg}ÃtÆÜs~X

/eZgÌyÅQy,)‰̂
¾qwÔZ¤/pSg»I”zæÆ‚BÃ]4h4è IGIG™Dgì�0*ä
z,œ~Æz‰Ð‚g~™*~X@*ëÃðÌˆg~̂~i} 19ÔFossils

Ì70*ðYmX
ÔSg»IzVÆÜseD��i0+Ïi}6,Š¢š5é EGS Fossils Óx

» Derek V. Eger åqª~ªCÙƒð¶XZq-',¤â~âCÙZU*g!-A?ç
G
E{

!g+ö
: Iå�z{t™@*ìSk|ÃÔZ¤/p�z{z,Zg»IåQÌz{ZÖg™@*ì
ÆOrder ,~ÔWc* Fossil Records LLZq-!*]Q½™‚tWCì�

6,ë0*D�Z7!*g!*g:ÂD+g"Zg»YÆÒp LevelÆSpecies 6,c*Level

»Šzu}Å76,Sk»Èì� Group ÐÔÉ0*D�Š¢š5é EGSQ½**Zq-
Š¢š5é EGSQ½}å̧qª~Ô (Species) ~ÔÓxZ0s RecordFossil 

%ËŠgxãZDwÆSyÆŠgxyXt!*]Ç',@¶eZgÌyÆGzŸ]ÆX
´z{SkÆtìZq-¹„¢oÞŠ]�ÓxY0+ZgðG‰

�XZq-„zŸs#�Y0+ZgZ0sQ½}¸Š¢š5é EGSåqª~¾,Æ
‚B%ËSg»ð7åELOZZÆÔìZq-|TÃtHŠHìÔZq-¹„

ÐX Douglas Futuyma �gSg»YIZzg§»CâCÙÔ
ðZzgSg»YÆŠgxyÔY0+ZgzVÅZ’ZYÐ0ÂzŸ¬»»

ƒYC�XY0+Zgc*Âåqª~CÙ,Æ‚BªCÙƒDi̧}6,c*z}
7ƒñ¸Sk§bX

ƒñƒVÐ°z Developped Z¤/z}7ƒñÔ̧z}
Ðp~ÆÃðÑÇ¿ÐX1ÃËgkgeSkÅÔ™@*ì (Species) Z0s

Z¤/z}ªCÙƒñ¸Zq-åqª~CÙ-Æ‚BÔz}|~ð
ƒñƒVÐË&>.ç NGNZÅš©ðGwf;-$ÐX

eD��Y0+ZgQ½}å̧qª~CÙ,Æ‚B Fossils

i}6,XSk»Èì�Z0sÅZ’ZYeZgÌyÆGz£Æ',ÜsSg»Y
Ð7ÔÉðÐƒðìX

/SK̈ãSg»YÅ¹ã!
Zq-ñçq�ZÒik,cÑc*ŠHìÃtZg»YÆ@*G™äzZßV

Å§sÐÔz{ìSK̈yÅZ’ZYÆ!*g}~XeZgÌyÆ6,*gzV»Šúò
‡ìgLì�ñ�Š{WŠòQ½ZìÈg‰‘‡]ÐXSkßÒã»Sg»ð

ÑÄ‚w¬Ô‰“3ð NEg~ZDw 50@*40 §i¿ŒY@*ì�ÑzqƒZå
ñ�Š{ZK̈yZzgQyÆ{CW!*zZ].ZŠÆŠgxyÔìwHY@*ìÔ�gì
ƒVÐSk{C{Æ~ÔegZ’Zði%{Y]z„Å̂~Š�‰

: �QyÆˆ[Ð
1. Australopethicus

2. Homo Habilis

3. Homo Erectus

4. Homo Sapiens
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Australopethicus Sg»YIñ�ŠSK̈yÆ¬Èg‰W!*zZ].ZŠÃ
Æ**xÐågD�ÔTÆpL†!Z"ÛiÆÈgƒD�XtY0+Zg

|~Š*ÈgÆZ0s�Ô�°iâ:nzxƒ`�ÔZzgÎZñSkÆ
t¼7�X

Lord  So l l y  ZÖZzgZ%MÆŠzÎZŅ̃Zòà]Æqï
ä A n a t o m i s t s Zzg6,zWegÅøLWÒge Z u e k e r m a n ,

ÆZ%âV6,§qÝî]™äÆˆeD� Australopethicus

�tÈg¸�Zq-©àÈgÆZ0sÐmgnp¸�z‰ÜÆ‚Bnzx
ƒ‰¸Zzgz}ñ�Š{SK̈yÐÃðx¹7gnp¸XSg»YIÔSK̈ã

Æ™D�ªZq- Homo Sg»YÆ**x6,Šzu~nÆ%³ÅŠgzÈ~�g
H o m o SK̈yÆXQyÆŠú}Æ_.Y0+Zg�QyÆÒpÐ

Æ£¨~ic*Š{F,¹c*C�X Australopethicus ~WD�Ô Series

Zg»YIzVä¥xHåZq-{CSg»ðSYF,KMŠïƒñZ
~XtSY{C¶YèL Order ÃSyÆ‘‡]ÅZq-ºm Fossils

ÆClasses ÌtU*"$7HŠHå�z;Vƒ@*åZq-Sg»ðģSyZ
z,œ~»Zq-¹„ZëSg»YIg;ìÔZ‹Zs 20'Ernstmayr ŠgxyX

™@*ìZKÂ[~X
‰� Puzzles ~�LL{mîg6,@*g] 'One Long Argument'

Æ!*g}~ÔƒD�)©àîg6,Â Homo Sapiens i0+ÏÅZ’ZYc*
ZzgƒYì�8-ö

GW�Wy~³6,V™Ì„:ƒnXóó
Australopethicus>Homo> Æ{Æ‰ Link Chain

ÐZg»YI³Z~.™D Habilis>Homo Erectus. Homo Sapiens

��SyZ0s~ÐCÙZq-Šzu}»7åELOZdƒX¾âqÔqDŠgc*©ZU*§
!-A?ç
G
E{

Zzg Homo Habilis' Australopethicus Ð0tSÏs™D��
g;™D¸™*ÆZ8{ð OV~Zq-„²;~XSkÆ Homo Erectus

H o m o ´z{ÔZq-{m¡SK̈âV»TÅŠgzÈ~ÅYCì�g
H om o S ap i ens ÆÔgì�¹„qDz!VJ-X E r e c t u s

ªñ�Š{SK̈y‚B Homo Sapiens Spain Zzg Neandarthaiensis

‚Bi0+Ï*Zg}�Zq-´‘~Xtª„CÙ¶K0+„™CìSkŠú}
Stephen Jay Æ"»§¡ƒäÅÔ�z}Zq-Šzu}ÆW!*zZ].ZŠ�X

Å-VzŸs# Dead Lock Sk)Dßg]qwªÃtSg»YÆ yauld

z,œ~ÆCÙZzwSg»ð@*G~gÉîV~Ð 20 ™@*ìÔZ¤/p�z{pŠÌ
LLHƒZZzgøg~S̈ÃZ¤/z;V�Zq-‚Bi0+Ï*ZgäzZá&& : Zq-å

R o b u s t — ueZq-„§iÆ{0+ZâVÐzZh�
ÃðÌzZãîg6, H. Habilis Zzg Australopethecines, A. Africanus 

7ÑñYDÔŠzu}ÐSkÆ´z{&uÎV~ÐÃðÌ7ªCÙ
 ŠzgZyX )gD**](QyÆi}6,•ŠÆ Trends ™DȨ̈§bÆZg»ð

ZCSK̈ãSg»Y»{��',ŒÛZgg3Y@*ìZeZgZ"5½ø
JEYÅæŠÐ�

Media CD�¼WŠñÈÔWŠñSK̈yÆ‘‡]ÃZzg�Š3ñYD�
Æfg=Zzg»!Â[~Ôz{ƒƒD�Ô²£Ñõ Nîg6,6,z"{ÆfgZùXt
¼7ƒDÎZñZq-¹ãÆ%Ë‚³ãCŠÆX

Æ¹„�gZzg™r#³] U.K. 'Lord Solly Zuekerman

‚bŠZâV~ÐZq-åÔ�Skñçq6,ï»Ÿ',ÎVYg~g3åZzg
™@*g;ZylSk Study ‚wJ-Ú 15Å Australopethicus Fossils

z;V6, : ³6,àå�!*z�Š&+Z]pŠZq-Sg»IƒäÆQk»Iå
|~ÃðÌZ(Äo{7ìT~Èg‰‘‡]»ZK̈yÐ
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mg;ƒX
Spectrum Of Science ä¯c*ìZq-ŠN Zuekerman

T»ŸQkÐÑzqƒ@*ì�‚³ŒY@*ìZzgQk6,»ƒ@*ì�
)‚³ƒ@*åX

Æ_.ic*Š{‚³z{ƒ@*ìT» SpectramÆZuekerman

ìkWs‚b��¢]Zzg66,ŒƒD — Z®ĝk›ë6,ƒ@*ì
ÆSpectrum �XSyÆˆ§»C‚b»�W@*ìZzgA$�Y‚b»

Wy~u6,Z(8~î OW@*ì�ic*Š{F,)‚³ŒY@*ìX
¦gZ]‰ÔZÑZt — T~ƒD�iZZ+-jZk

ZzgWy~~SK̈ãZg»YX — ªf6ÒpÐg*‚Zzg”8ø L (Telepathy)

ëA$°0�ZzgWÐ : zZã™@*ìQkÆÂù] Zuekerman

{CCðÐQyìk~�§»C‚bªYCìÔ�éiZZ+-jZk
Å@*gõÅF,)yƒÔ˜VzÃŠZgSg»IÆŒÛd$Ë Fossils ƒVc*SK̈yÅ

Ì!*]»Zkyƒ@*ìXZzg˜V6,�dZzgSg»Y6,Z‹ygppzZÑ‰z‰Ü
‡.Þƒ@*ì¢™äFZq-§ŠZ]6,Zq-„z‰Ü~XSK̈ãSg»YÅ@*gõ

Æ!*g}~gBb Fossils ËqÆ‡.Þ7ƒCÔp÷:Âù]‰
ìÔ�ÅŠ}‰‰̧ßÍVÐ�SyÃc*]Ð"‚;Îîgnp¸X

/eZgÌ2Ãgñ!
SkÆ´z{�ëäZ[J-Óx&»41¹ÿ

HEGÞŠ'kCð�ÔëÃZ[Zq-
!*gY,̂{¢8ƒÇÔ¾n»zëSg»YIgnp�ÔZq-VwÆ‚BÔ�SkŠg‚Š{

ì�aÌW‚ãÐ™Mh�X
ÃtSg»YizgŠêì�i0+ÏµìZ·tÐXSk)ëwŠúòÆ

_.Ô"YyZzg"Åg�ZCÙZq-Šzu}ÆŒÛd$WD�¯ä3ÃZzgA$
Š}Ë§b¯‰Y0+ZgÔ/ËwSK̈yÆX…SkÆ!*g}~ÎOƒÇX

Z#ëÑD�ŒÛd$ÁÜÃ�i0+ÏÆ¤8-š¾ƒD�6
�»g0ÔÃ`gkÔ**>zXZzg7N*ôz){ÃÔÜsZq-eƒ‚áCìXSk!*]
Å6,zZ{7�Á%ZiÐteƒ*g@*ìÔt�ZCÙ»eƒ¯7Y8-ö

GW�Zq-
Subject zZuY0+ZgXZ¤/?I™Dƒ…F,KMŠbƒÇZq-Š/Sk

)ñçq(6,ÔZzg…Sg»YIÔÅ§sÐç¤™**ƒÇ�Hz}|~
Šúò™D�Ô%²£Ñõ NZÖp~SÖg™äÆÔeZÌ2Ãgñ!�**xÆ�X

Sg»YIzVÃgppŠzFZq-qzVÃ�ƒC�Y0+ZgzVÅ¯z^~
Ñq-Ô‰Ã`gkÔ**>zXÔ»g0ÔWxÔß;Zzg

!5½54o-ê
G
YEGIGXXXX

~XZkÆ´z{Q7ZŸ†™äŠzSy (Barrels) (,}„V
~ÃðÌq�¬xqÑ]~z�Š7gBbÔ1z{B�SÐ Barrels

Zzg A m i n o  A c i d s ¢zg~XZ7Z™†™äŠzSkZö{~TŠg
~10950 X~ÐCÙZq-g‚rì“W»Sky — z}e� Proteins

6�z{I™D�XQ7SyWözVÃQÏŠgwZg]Zzg& —Æ1

Ð*gäŠ,TŠgz{eT�XQ7häŠ,SyÃ�¼ (Moisture)

)ß81¹Ðö EG»g™Š{W!Ðz{I™D�XQ7gppŠ,ZdŠgzÆ0*ñÆ
‚bŠZâVÃQy„VÆŒÛd$XSyâCÙ+ÃZOg™äŠzZq-ÆẐq-Sy

„VÆŒÛd$Zg1Vc*8-öGW�71V‚wJ-XQ7WiZŠghŠ, (Barrels)

ZEw™äÓxnÆÑZ_ÃÎz{¢zg~B�Zq-SK̈yÅ¯z^Æ
nXSk!*]ÅÃð6,zZ{7�z{H™D�Xz{Zy„VÐZq-SK̈yÃ7
aZ™Mh�ÔHìZq-6,zW�ç¤™@*ìQkÆ3Å‚|#»Z9Z7-
pgŠÎÐXz{aZ7™MhÔjgZsÔªVÔ@ÔigŠg8-Æ&Ò5ÿ ENEÔh̃}Ô
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eZ:Ô†[Ô%çZg}Ô.wÆ7Š}Ô»g>Æ7Š}Ô!ÔVn}ÔÂLÔ
LgÔIâIiÔy1i}ÔF,1i}ÔZîÔiìyÔZùgÔLßÔñgÔ^gÔœsVÔÑÅV
Šzu}Y0+ZgZzgm@*]X|~Ôz{)Sg»YI(qÝ7™nZq-3Ì
SyY0+ZgzV~ÐË»ÌX

ZCÔ"Åg�ZCÙ!*ëï™7¯Mh�Zq-3ÌX
z}Ãð*ê7áMh�Zzg:Ë3ÃŠz8{ð OV~$+wMh

�XZzg:Šzu}ZzgŸáMh�X
Zzg:aZ™Mh�6,zWk�¬ZXŠ™D�Z9Z7-pgŠÎÆ
�ÔZzg�Ø`D��âŠ{"Ågƒ@*ìÔ"YyeƒZzgz{i0+ÏÐ

gzÙkƒ@*ìZvÅâ¯tZ[]ðÐX
ÃtSg»YSkÆ',ÜsŠúò™@*ìZq-!**"ÛÎŠ{ìw»�i0+Ï

pŠÐÑzqƒð¶�7g}îg6,z�;]ÆÜsY@*ìX
Sg»YIzVÆŠú}6,fgZ‚ÌÎaXg™D�Ât|ZDg

ƒCìÔ6�ÇZz6,ÆVw~7HŠHì�ÔCÙqðÅˆìX

/WçZzg»yÅ)ßY
Zq-ŠzuZñçqTÆ!*g}~Sg»YI�Z[Š¶Ð‡Ü
�Xz{ìZq-Ñ�Z[ÃZyjZkKÅWçZzg»yÅ^~XISkÆ
*g,WçÆñçqÐ…¿îg6,�Z[ŠbƒÇZq-ÎZw»�ëùŠÙ

**ò6,Š}6,Qy Retina �XgzÝÅÃÑ�Zq-ÚÐWC�WçÆ
qª~°æ

YLC�XŒVtgzÝÅÃÑZ9q-]½5Òø LYE~Ÿ]Æfg=
$+wYC�ZzgB�Zq-gLÐŠ™0îE~�

(Ÿ-@î EGEÆÔ8~î O~ƒ@*ì�
ŠÚ»%œ/ƒ@*ìXtZ9q-]½5Òø LYEŠAYD�Sk%œ/~�gZq-ìw

ÆFZq-§i;ñ¿Ð*gäÆˆXSk&»45Àö
HE
G:©Æ‚B…¼

ÎOƒ@*ìX
(Ÿ-@î EGEgzÝÆn)ñÝƒ@*ìXSk»Èƒ@*ì�SkÆZ0+g

åZ0+ƒZƒ@*ìÔZzgÃðgzÝz;VJ-7V0*Cì˜V6,t(Ÿ-@î EGEƒ@*ìX
Sk§bÃ»%œ/LÌgzÝÐÓk~7W@*ìZzg8-ö

GW�t¹
„@*gq-(ƒ$ËìSkŠg@*gq-£x6,?ÃLY**ƒZƒÇ�áZ+X¾qwÔ?
x@{™DƒZq-ëgZzggz×™*ÃZÏ(}@*gq-ÃÆ%œ/~X

ìw�Ãgxƒ@*ìWç~SkŠg™sZzgzZãƒ@*ì�8-ö
GW�

z,œ~Å)ßY‡.Þ:ƒ0*ð¶¯äSkÃSkŠg™sX}ÔŠdÂ[ 20

Ã�?7,|gìƒÔ;ðVÃTÐ?Â[Ãñ}ƒñƒÔZzgA$QVîZC
ZzgZ§Zs»Y,̂{ßXH?äŠ¬ìLZq-™sZzgzZãìw6� Head

6,Ô�aZHŠHìƒ TV Screen tìËZzg(6,?8-ö
GW�)©àF,¹c*C

Ð(,}6,ze-uÐ™*~Ô7½™YSkŠgZq-zZãìwvg}nX
tìwvg}Wç~0g;ìÔ&¥qZâYÆZgùVÆ‚B)©à

‚wÐic*Š{²;ÐDÙZg;Z+B2.ç
E
EGEkÃÒ™Dgì 100 ìwzZãƒ@*ìX

�qÝ™äSkËsÃX»g{äÔzWZqð‡ìG‰Ô̧»°î]
Å̂¶Ôö÷ZzgeiZbSkÑÆ”wÆ{§¯ñ‰¸X

ÃŠdZzgÂ[ÃŠd�?ñ}ƒvg} TV Screen Šz!*g{Zq-
TV ;ðV~X?ŠÙƒz;VZq-(,Z"ÛtËsZzgzŸs#~XSkÆ´z{

Œ@*ìŠz¥qìwOñ&¥qÆÔ˜VJ-vg~W\V»m Screen

ìÔ?ŠÙƒZq-&¥qÔCÙ¥czZãZzg(ZðnƒñX
 ¥q 3 F‚ßVJ-ÔÑÅVZ+B2.ç

E
EGEkä™*½~ÃlÅ�¯ä

ÄÔ TV ZzgqÝ™äWçÆÃÅÃZyÃX;VÔz}¯ñ�&¥k TV
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†kÆÔtì 3-D ™**SkÃ%Îñ{mnÆ Watch pte7ì
ÜsZq-¡¦&gqX:©ic*Š{™®ÑìÔ7©Š3ðŠêìZq-

ÆéXLÌ7g;ìteaZ™äZq-ËsZzg Paper Setting

ŠzâV~Ôz;Vì¶ìw TV Zzg Camera zZãìwéWçÆìwÆ
ÅX ÆÃZy
Sg»YIŠú}™D��}2x�aZ™D�ËsZzgzZã
ìwÔ¯ñ‰Z̧·tÐpŠlŠX

¯åZ·tÆ³~Ô TV Z[ÔZ¤/Ãð?ÐHì�vg}#}»
ÈÓxQkÆ�ZCÙÜsZ·tÐWD�Zq-Šzu}ÆŒÛd$Zzg¯D

Ã�aZ™CìZq-ìwÔÂ?Hìw™zÐ?ù�ZCÙ™Mh Device �Sk
�tƒ¼�DÙZg;ßv7™Mh�X

Z¤/Zq-ZXŠaZ™CìZq-¹„Z’Zðìw£˜Zq-WçÆ�
7¯ðY$ËìS·tÐÔA$t!*]zZãì�WçZzgìw�WçŠ÷[ì
¯ñ7YMh�S·tÐX¸rð Ng]qw»Z:tƒ@*ì»y6,XÛzã»y

‚|#Æfg=WzZi Auricle Šø7[WzZiÃZK¤/Ä~©8ìÔÛzã»yÆ
Šgxã»yJ-BìXŠgxã»yWzZiÆZg¬lÃ!™DƒñZ0+gzã
»yJ-à@*ìXZ0+gzã»ySkSg¬lÃ',¹]½5Òø

YE
~ps™@*ìZzg

Q7(Ÿ-@î EGE~à@*ìXÇ6�WçÅrð Ng]~ƒZåXA$]4/õ NEE»¿Z�x
0*@*ì

(Ÿ-@î EGE~zZµ]4/õ NEEÆ%œ/~X(Ÿ-@î EGE)ñÝƒ@*ìWzZiÆnÌ6�
(Ÿ-@î EGE)ñÝg;ågzÝÆnXSkn!*CÙÅcY~eìH„‘ÿ

ENÍh{ƒ1
(Ÿ-@î EGEÆZ0+g7g~§bÐ{ñÙƒCìX@*ë8-ö

GW�ÑWzZi,ÌCkƒC
�c*SŠgZu~WC�(Ÿ-@î EGE~X

]4/õ NEEÅ8ø LSâYìƒCì�Zq-¡qWŠòÑWzZi_è NEYì%

ËƒZðØgc*æZìÆX
vg}

(Ÿ-@î EGE~Ô�)ñÝƒ@*ìWzZiÆáÔ?ÍMhƒWgÑZ
Æ‚iÜÃÔ_è NEMh�ÓxWzZizVÃßÍVÐ½~(6,X

zWZg¬ÙÑbÆZ0+gÓxWzZizVÃßÍVÐ½~(6,X
zWZg¬ÙÑbÆZ0+gÓxWzZizVÃCk™MhƒÔêVÅuuZ?Ø

Å¥/¥/Z?Ø¾T!ZzœWzZi]4/õ NEEÆœ6,WzZi» Jet Plane Ðá™
(Ÿ-@î EGE~ËW!ÐeöHYnÂ¥xƒÇ�Skz‰Ü(Ÿ-@î EGE vg} Level

ìX ~å{ñÙYðƒð
ìwÆÒpÐZ(„¼ƒ@*ìÔ‚ßVÅ»z$h4è GIGÜsƒCg„�

ZkÃÒ~aZ™äc*Šz!*g{z�Š~ÑäWzZiÃ�ZÝÐŒÛRx¹gBb
ƒXSyÓx)ßYZzgDÙZg;Z+C42.ç

E
EGEGkZzgâCÙ+ÆÃÒ~Ñg�Æ!*z�Š

ÃðÌWzZiZ[J-qÝ7ÅYmìÔ�gBbìQâ„ËsZzgzŸs#
bo-.ø
H

ÆZdF,+ Hi Fi 6�ZÝWzZiªYCì»yÐẌg™D�
ÃZyÃ�aZÅˆì(,~vÐWzZi)ñu(ÅÅ~X

8-ö
GW�ZyZXŠZ]~Z#WzZigkgeÅYCìÂ¼Sk»8~î OÅY@*

)ÏÔ‚NÔ Hissing Ñzq™D�?å]4/õ NEGƒ Hi Fi ìÔc*Z#L?
ÎVÔ(ÅWzZiñuÑzqƒäÐ¬X¾qwÔZCWzZi,�qÝƒC�
SK̈ãŸÅ)ßYÐƒC�)©àËsZzgzZãX

ÅWzZi Hissing Zq-SK̈ã»yL7ÇÐ™0*@*ìZq-WzZi
Åßg]~ƒ@*ìX Hi Fi Æ‚Bc*™ÒƒZðÅWzZiÆ‚B6�Zq-

OñZkÆ»yù7ìWzZiÃZÆ~ËsZzgzZãX
tì§iÔZ(ƒ@*g;ìSK̈yÅðÆˆÐX

SÚ W`J-ÌÃðSK̈ã;ðVÐ¯c*ŠHÃ~c*gkge8-W!7g;ì
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ÃA�ÔWçZzg»yƒD�X¾TÔ Sensory Data ˆkZzg»x[K
˜VJ-ŠÚZzg]4/õ NEE»mìÔZq-(,~CðƒCìZyƒÐWÐ'

/Åg�Š8ìZzg]45é NEGì
(Ÿ-@î EGE~¾qÐ0ƒ@*ì

ÃyŠ8ìZq-F,(z’øÅ™*ÃŠâr~Ô]45é NEGì‚iÜÃZzg
6,0+zVÅ¦?ØÃZzg†[ÆYwÅpÒc*]ÃX’k]WC�Zq-¿Å

Electro- W\VÐÔ»âVÐZzg**uÐ�YD�(Ÿ-@î EGEÃ�gZq-
Æ§»]ÔDZÑ¡IYZzg!*-d~ÅÂ1V Chemical Nerve Impulses

~?0*Mhƒ¹¼¬]!*g}~�ùtìwáCì
(Ÿ-@î EGE~X¾T!?

LÌSyÂ1V~Zq-¹„Zë|Ð**zZ4gT�Ôz{t��B
Ã�gìÑ]ÆWzZizVÆÔ Electro Chemical Impulses �Sy

pÒc*]ÆÔ-zZu]Æ(Ÿ-@î EGE~Ôz;Vƒ@*ìZq-Åg(Ÿ-@î EGE~�&ìt
ÓxZˆ‚]Ã%ìwGÃð¢zg]Zq-WçÅÔZq-»yÅZzgZq-**uÅX
tÅg¾Ð0ƒ@*ìXSk~Ãð—7�tÅgZ¡[Ð07
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(Ÿ-@î EGE¯@*ìX¸zzì� Neurons ÐZzg: Fat Layer ƒ@*Ô:

eZgÌãâŠ{6,„�ZNŠgnp��CÙqâŠ{ÐµƒCìÔSyÎZßV»
Š}MhX �Z[7
YètÅggzbƒCì�ZvÐaZÅˆìÔTÃ:Â¢zg]ì

WçÅŠÚìÑ]ÃZzg:»yÅ]4/õ NEEWzZizVÃXZzgWÐYNÂSkÃ:¢zg]
ì
(Ÿ-@î EGEÅÎWÆnX

ÇÔ CÙÃð�7,kìSkzZã,ÃZzg‚³|Ã̈g™@*ì‡Šg
ZvÆ!*g}~ÔegCk™@*ìZzgC{â‡ìQkÅCÙ§bÐXZvŠZ"g3
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îg6,1Šc*å»Ñ]ÃÔ&¥qg4Ô‚tÜZzgëĝ~X
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W×W×ÅŠêì‚³Šgc*:VÆ‚B‚BXÃtSg»Yi0+ÏÅZ’ZÐ
0Ô‚bÐ_“7g‚rìÔSg»ð}2é�ÃtZg»Y7™@*ì

ªCÙ™D��Šg»gŠgxãZDwLÌ Fossils Sg»ð¤‰Ü7gnpZzg
70*ñ‰¸}Ì5ZÇV~XSkntDîg6,ŒY@*ì�Ãt

Sg»YÃ)‚³ìw¤/ŠZ…ƒñZq-§sUŠbecX6�ùFZq-
¦gZ]‚bÆZ¤}ÐïwŠñYDgì�ŠzgZy@*gõ~X
¾âqÔÃtSg»Y~i‚³Z¤zV~�áïìXYè‰ßv8-ö

GW�ÃÒ
™D�úÒÏ™Dƒñ�W,�SkÃtÆÜsƒC�Ô�gZq-
‚b6,úÆáZŠsìXYèSkÅzztì�tÃtZq-**¦/k,¢oo{
ì‰òV~XtôWçò™ZLW\Ãc.ç NFŠ™`�âŠ~#;ÃZzgL
îg6,ZLn¯1ìeZgz"2.ç GEGExÃZCƒ¼Yèt„ÜsâŠ{6,2V»zŸ‚
â~.ì�7HYYìŠg]ÆbCÙÅzŸs#ÆnX

»°ŠN!*]tì�z}ZDwÌ™DgT�ñµ/ñµSk
Richard |»XOçZq-�gÔDÂZW,zgZV$»âCÙZzg"!*uZg»YIÔ

�;gzgeÆYeÐ0g;ìJw™@*ì�z{ìLL¬Zzg C. Lewontin

ƒÐWÐZq-âŠ{6,„ZzgA$‚bŠZVƒäÆÔSySg»Y6,2V»I
ì�Z(7ì�§jZzgZŠZg}‚bÆ…6g™D�J%Zq-âŠ~
zŸs#ÃbCÙŠg]Ð½~™*Æ!*g}~ÔÉSkÆ',ÜsÔëizg
Š�YD�øg~Zq-¬ÅzZÕÐ�ëÃâŠ{Ð¶ÔZzgz{zzk�ìaZ
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™äZq-óÑÇ¿Zzg¦gZ]»ù·Ô�aZ™@*ìâŠ~zŸ¬»ÔSk!*]
Å6,zZ7�X§Š~îg6,z].Zãƒc*%æFNZuZgîg6,çgsÐ**WÙX´z{Sk
Æz{âŠe$ÇìÔZknë}.ZðŠxÃQk~ŠZ47ƒäŠ,ÐXt

z�zZã-Ò**]�eZgz"2.ç GEGExZq-¢oZ‹yì�g3ŠHìi0+{Üs
âŠe$ÐzZÕÅ{§XtZ‹yeág‚rìâŠ{ÃYVz;V6,Z(Ãð7

ì�âŠ}ÃX0*@*ìX
Sknz{c™@*ì�"YyÔ"ÅgâŠ{aZ™@*ìi0+ÏXeZgz"2.ç GEGEx

izgŠêì��3ZY0+ZgZ0sª6,0+}ÔTÔjgZsÔèÔ)Z]ZÑgnÔ
Z¼gÔYwz45Òø XGZzgSK̈yz){z�Š~Wñ�ÔâŠ}‰¤/Cƒð!*glðÅ

Ã0+ZzgŠvâŠzVÆŠgxy!*ëŠv»g™ŠÏÐXtìZq-̧w�ÜsY@*ì
z�;]ÆZzg‚bŠzâVÆX@*ëeZgÌyÆ6,*gÃtSg»YÅ@*GYg~
gnp�Ô@*G™**SkÃÜsSk§bÐ�Ãð}.ZðŠxQyÆŠgzZi{~ŠZ4
ƒä:0*ñÔªð»¿Ëßg]U*"$:ƒä0*ñXCÙÃð�Y0+ZgzVÅ
Z’ZYÃâŠ{6,2VÆ÷:̀ÃÐŠ97eLÔz{Š8ìSk|Ã�
ÓxY0+ZgZq-{ÛÆaZ™Š{��‡ŠgÇìÔƒÐZdœZzglìX
t{ÛZvìTäaZHì‚g~»Ñ]Ã�¬L:¶ÔQkÃeiZíHì

^~ÔZzgÓxY0+ZgzVÃ"upzgCÆ‚Båqª~¯c*ìX Z•ðå

/ÃtSg»Y™*ÅƒÐic*Š{!gBðEg±è NE¤‰Ü
CÙÃð�ƒÐWiZŠìZzgË{m§i„Ð"Ç:ìÔZEw

™@*ìpŠÅ™ZzgyÃÔAîg6,&ì�ÃtSg»Y~ZNŠÑ@*ìŠâr
~�YÂø]�7gnp‚³c*@R¥â]ÔÉ!****	]~Ð
ƒD�X6�ÔTg~zŸs#ÅˆìÔ�o{gnp�ÃtSg»Y

~Ôìw™D��PZq-�ZCÙZzg‚ãZq-zW£x~1Š�‰ƒVÔ
z}aZ™Mh�ÔÎWzZáZzgfZg6,zWkÃZzgYç]ÆCYÃÔ

ŠZâVÃ‰ZüîíZzḡÒ5ÒðGÃÔZ,Wg$h4ø
HHÃ‰6.«ç XE}$ðENÇg]Ô‚Ñ ‚b

"ÛZ7-Zzgß(â0*zZgzKÃZzg‚B‚B!*gZêz){Y0+ZgÔ˜ÆŠg|#Ô»g>
Ywz){m@*]X6�‚bŠZVÔ6,zWk�¢gnp�Sk™!*]6,Ô
ƒD�½c*CßvÔHQyÆntI!**oƒgìÇSkÃtÆ
!*g}~�t™*ÅŠgÁ¤‰ÜìX‚.~LÃðŠzuZìwc*¦gSk
§b·7áŠHåßÍVÅKÅ¤!VÃÔHQkz‰ÜÆâèÆf5ßv
ZïgG¸ZYi]Š¶ÐQyÃÎWÐf;-$ZzgyÐÔZzgHÖñ
gnp¸CðÃßÍVÐÔÍc*�z}ZKW\V6,÷!*0+|g¿ƒXtSg»Y
IzV»§i¿8-ö

GW�ic*Š{yZ[ìZzg**‡.Þ¢Z0+J6ì£˜Qy
Å7YH™DÔ̧c*Z"Ûi Ra ^-VÆ§i¿Ðz}�QyÆÎg`}.Z

ÆßvÆ�Îg` Saba Å7Y™D¸c* Totem Æ‰8{ð OV~�ßv
ÆFÆßÍVÐ�ZL;ðVÐ¯ñ (as) Å7Y™DÔ̧c*9Z',Z4

ÆßÍVÆ§i¿Ð�̄} (as) ƒñ"3ðENGVÅ7Y™D¸c*9ñ.
ô}Å7Y™D¸X

|~ZvÂzŠÑ@*ìSk™ÅøzòÅ§s�ZvŒÛWy~F
Wc*]~ªCÙ™@*ì�‰ßvÆŠâr±5å NEƒD�Zzgz}CðÃŠÚÅ

: ¤‰Ü7gnpXZy~Ð‰Wc*]øDfs�
LL¹eZßZzgQZ#QrVäeZÑÔ!*0+|Šc*ßÍVÅW\VÃZzgQyÃ

         egZŠc*ZzgÑñ(,ZYŠzXóó
(116 )Îg{Z²ZsÔ

6�ëäŠ¬ìÔ"ÛúyÆYŠz¤/CÙZq-ÃŠð�Š¶Æ‡.Þ
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Ð?Ø™Zzgz{�Qk6,ZNŠgnp¸X¾qwÔQkÅ (as) ¸X|]ñ.
ÞŠ]ÔÂheZàYŠzÆZW,ÃÔc*$ºÿ

ELeZà�¼�z{Šð�Š„G¸X
Zzgëä¬5ñ.Ã�eZwŠ}ZL¡ÃÔÎz{=Îè3�‚8-

QrVä¯c*åX:ªCÙƒŠHhZzgßƒŠH�¼QrVäHåXóó
(117,118 )Îg{ZwZ²ZsÔ

6�ëŠNMh�ÔZ#ßvYä�Zq-YŠzQy6,HŠHåZzg�
¼�z{ŠAÜ̧sZq-Šð�åÔ"ÛúyÆYŠz¤/ÅŠ~¶ZK‚ÄX

ñ�Š{ŠâV~ÌÔZ#J-�z{�ÔZq-SÏnÆYŠzÆZW,~
ƒD�)ÃtZg»YÆZW,~ƒD�(¢gOÐSy5&ŠúîV~
�QyÆ‚³ï~ƒD�Zzg*ZgD�ZKi0+ŠHVSyŠúîVÅ
æZf™DƒñÔgnpƒñQyÆÂøCZNŠZ]ÆÔz}Ìf?ƒV

Ð²7g~CðQ½™WYCì‚tZzgYŠz»HI^Y@*ìX|~
: ZŅ̃Zòà]c*CÔ',¤â~'Zzg#â̂C!¹é O§`äÌtÒyŠc*ì Î

LL~pŠƒV!*ZOŠ�ÃtSg»YÔ{mîg6,TuJ-Sk»¿ŠgWæ
~ÐZq-w~@*gõÅÂ1V~Ô Jokes ƒZìÔƒÇFZq-(,}

WäzZàhª]iŠ{ƒVÏ�SkŠg**‡.Þ¢Zzg**‡.ÞZ±gGz£JÑ
YYì!*ŠÁéZ3**‡.Þ¢ZOŠÆ‚BÔ�z{g‚rìXóó

z{w¼Šzg7ìÔ',Ü½SkÆßv¢„ŠBÐQk
ñµÃ�7ìZq-}.ZðÔZzgŠBÐâèÆÃtZg»YÃ$+F,+"Ûd$
ÆZzgS•ðç**uYŠzÆ™*~Xz{H¬Ð„!~ÐQ3Ñzq
™g;ìßÍVÆuzVÐŠ*½~XFßv�ŠÙ�SkÃt»Ç
n{ª]Æ‚BÀ™gìƒD��ùz}LÆú`¸Sk
ÃtÆ81ºÿ FNE~X

LLz}1áÔ0*uìÂÔëÃ¥x71AëÃ1c* : We$7ì
(32 )Îg{•{Ô ìÔ"—Â„ZÝY+zZÑÕzZÑìXóó

 Tashihli Resimalti /
SÏÒpÐßÍVÆZNŠZ]�1ÄVÅ7Y™D¸Z[Yä

YD�ÐZzg**‡.Þ¢ÔSÏ§bÐeZgÌyÆâ+zZßVÆZNŠZ]
YyÔ Ì�¡**‡.Þ¢ÔeZgÌyÆâ+zZáZyYä~ÔZ·‡]Zzg"

ÑÅg�ZCÙÃB��gZq-!¤‰ÜÆÔZzgSkÑLZNŠÆZ,›wz
YyÐm�6�Z¤/Zq-è<ØÐƒ@*ìZNŠX

///

239240 SK̈ãŸ~',t»7{SK̈ãŸ~',t»7{


