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LLZq-ÃtÆ_.'óó
tÒ**]zZµîg6,ZëZ‹ZŸ]ƒD�Xtâ-ÏÆZÖgƒD

85Âî
G
ƒäÆ!*z�Š — z,œ~ÆÑzqÐ„ 21 �Ô�ßvCk™D�
7ZC»xÅßg] — Óx].h+)ßYZzg¦™Š{DÆ‚BQyÅßZ$+h+6,

~t
(Ÿ-�õ
EE

Ÿ]7gZ™D�X»~��qÝƒD�SypgŠ|Y0+ZgzV
Ð��áï™D�Z,ë{»g™Šc*V�SK̈ãŠârÂÐ™Yì
¬]Sk4îg6,‡ì™Š{ÂxÅXz;V™sîgÐZq-gZif;-$»7æ{

~�SK̈yÅ™Ãª]iŠ{g‚rìX Immune System ƒ@*ì
‰?7,_ƒSkÂ[ÃÔ?¤&™DƒSkf;-$Åu—~ÅÔ

�
9Ÿ-ö FNFƒCìvg}Ÿ]~Zzgvg}ŸÆmÐŠzu~¬]~X
Wy»gêÁ³‚tW@*ì�tÜsƒÐ(,}{ÛÅf;-$ƒ$ËìX

ÆÓxgZiŠyÃi™¶~ Immune System ‚bZq-Šy
»x[ƒ$ËìZzg85Âî

G
aZ™$ËìSk§b»¡¦ÂxÜ™DƒñSy

Ÿ]ÆZdw»X"—Sk»x~Zd½c*C&zgßÍVÅ¢zg]ƒÏ
ZEw™Dƒñ¹„F,¹c*C)ßYZzgŠø7[ZziZgÃÔ»x™DƒñZd

~X (Laboratories) F,¹c*C!™)ÿ{âV
¹„Zë!*]ŒVƒCì�Z,Zq-»xÅŠZq-ŠiZzgÃt

Zg»YÃ'×h+**»g{™Š}ÏÔU*"$™Dƒñ�Z(Zq-ÂxQ½7YìZ·tÐX
Zq-}2xÆŠ¢š5é

EGSaZƒä»Zky6�æZ¢š-ö
EGÂxqDîg6,

¹ŠzgŠ3ðŠêìX6�‚bŠZVSkÂxÆgZizVÃÅs�Ôz{
¤/zh+{ƒYD�QkeiZíÐT»�z{‚o™D�X-}��Åá
YD�áYD�FŠzu}ÎZÑ]Å§sÔ��3~ñ�Šf;-$Zzg
ÅgÃ¹„ic*Š{zZãîg6,7™D�XSknÔt¹„™sƒY@*ì
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6,Ô �æZ¢š-ö
EGÂxÔéÓxŠzu}ÂñVÆŸ~ÔaZ7ƒMhḐ+g�îg

c*¡Z·tÐÔ6�ÔÃtZg»YÐ?m,HŠHåX
("Brave SkÂ[»ZëÑvg}Z0+gñ�ŠSyLL·Šg§óó

Ð?Ð”gs™Z**ƒ@*ìÔ²‚B~U*"$™Dƒñ?Ã� Warriors")

tŠâ©ª]»ÂxðÅZq-{m´#ÖìXSkÐ0ÔëŠÙ��
¯ñYDÃ̧tZg»YÐ!*ëŒÛZgŠ}Š� (Scenarios) ù¼�oø

�� Topic ‰�Zzg¯Š�‰�**»g{Z#Lz{›ë»‚o™D�X
{mîg6,ŒV6,7g}îg6,zZãHŠHìÔz{ƒ@*ì:Â§»C,æZ¢š-ö

EG

ÂxÅÔ��W‚ãÆ‚B‡.Þ”wƒCìËÌÂ[~§»]Åc*
zDÅÔÉ7ZCUìZkÂx»Xëä{mîgÐÃZ0+ZiHì
)¢zg~ZEwÃ§»CZzg‚Ûc*ÑŠZ˜q]Ã@*�¯äÂ[Æp}Ã

Wy~Ôë
gc*Š W‚ãÆ‚BK‡gMÆnÓx/zVÆZzg§VÆ
Š;ã?Ãc*ŠŠÑ**eT��85Âî

G
Z[ÌÔ?7g}îg6,Ny�vg}æZ¢š-ö

EG

ÂxÆZ¤/?‡.ÞƒDƒ7,"SkÂ[ÃZEyÐÔ%OW,ƒäÆ
Immune System ̀NñyÐ�vg}Z§Zs0*ñYD�XZ¤/

vg}Ÿ~z�Š:g‚rƒ@*åÔ?LÌSkÂ[Ã7,"Æ‡.Þ7
gìƒD¸ÔSk™*ÃghŠ�ƒD85Âî

G
ISkÆ�?HƒD7,"

ÆX Zzg™

//

�

ISkÆ�Ãí™,ª]Z0¬]~',ZñæZ¢š-ö
EGkBÅ�

�±~ˆƒCìøg}Z�xÅ�ZðÆS•ðÍØV~;ëÃ¬Zq-¬x
Y,̂{æZ¢š-ö

EGÂxZzgQkÆIŠc*]»¢8ƒÇX
S"gÆîg6,ÔæZ¢š-ö

EGÂxÅ¬gp
gLLZq-)©àîg6,F,šM
c*CÔJ÷Zzg±¯`Æƒ$Ëì�ÛzãR#gÆ81ºÿ FNE

ÐŸÃôpgBb
ìXóóSkM¥qkB~Ô«=~±äzZáÁÜ»Zë�ÛnŠÔÆ
Ÿ]Ô‰Ùc*c*zZ],‹ÃŸ~ŠZ4ƒäÐgz)ƒ@*ìX

Z¤/85Âî FGŠÔWgÇ«éÆÉ4/õ JGŸ~ŠZ4ƒ**W‚y7ƒ@*ìÔz{ZC
S•ðizgÎD�îZLÃFÍwÔú™ä»Ÿ6,XZ#z{»x!Æ‚B

[Zzg (Skin) Z(¼™0*D�ÔZ¥»zIVÐ*gäÆˆ‰�¢
N**CVÐÔz{0*D�z;VJ§3‘VÃSOg™DƒñQy»Xt

Bone Marrow JÎgâºm%Zœ/6,aZƒD�ZzgF,šM0*D�‰
~Ôt3„ Lymph Nodes~Ô (Thymus) ~Ôå

'.ø
J

(Spleem) ~Ô&Ðö
GLO

Lymphocytes Zzg Macrophages æZ¢š-ö
EG

Ÿ]ƒD��
gjZ!Æ
BD�X

BD�i 'Eater Cells' �� ÔPhagocytes ¬ZnÆ
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ÔŠzu}{mnÆ M a c r o  P h a g e s ™!*¿ƒYD�XA$
Ô£¨6,WD�Xz{Óxï™ŠÔÃn{™Šï�$ºÍ/õ

ELGƒñ Phagocytes

ÌŠzu}�ÛZøÃZ�xŠï�‰Šzu}æZ¢š-ö
EG

Macrophages ŠÔÃX
Ÿ]ÃyZykB~Ô™D�ÔZzgŸÅŠÃ(,JD�XZq-Fg~
ÆW¸i6,Š»(,−ƒ@*ì¹„Zë»xÔOW,{¿Sk!*]ÐÝƒZ‚
Ck™@*ìZzgWgZx™äÅ¢zg]ƒCìÔZk§bôp™@*ìÂZ**ðÃ�
Šg»gƒCì±äÜsŠÔÆX

ÔÆ**»xU*"$ƒD�Üs~ Immune System Z¤/tÁÜ
ÔÂxÆ

9.54è
FFGEÆÔyZy¿ Lymphocytes ŠÔÆŸ~ŠZ4ƒä6,ÔA$

Zzg B Cells ŠznÆƒD�Ô Lymphocytes ~ZC™ŠZgm�WYD�X
¯g~ˆ Cells ~#$YD�æŠÇg Sub Groups XtQÐ'×h+ T Cells

ÆˆXz{ÂxÆZOò Macrophages ƒD�í�yZykBÃ
ŠÔÃÙ|#™äÆÔ̂z{G™D T Cells ZÐÆŒYD�XæŠÇg

�™zu}Ÿ]Ã@*�Ñzq™äkBŠÔÆÜsX
yZy¿~WYD�n{™ä Killer T Cells Zk§ba±5éEOÔ

õÜ{~nƒñŠÔÃX
Helper T SK̈ãŸÆÏgzVÅ1~ƒD�X B. Cells

— ¯gUÏgÅZq-n B. Cells Æ’q-Åcz~™Dƒñ Cells

»g™**Ñzq™D�X Antibody

ÓxæZ¢š-ö
EG

Ÿ]Æ Suppressor T Cells ZÑgxƒÙÆˆ
Ã¥zuŠï�ÔZzgZknkBÃ¢zg]Ðic*Š{ (Cactivity) ƒ` u¤/x

²?J-Yg~g�ÐgzuŠï�X¾qwÔæZ¢š-ö
EG¯`»uQÌ»7

ƒ@*ìX§Ÿ]ÔqCÆŸ]Ã&Õä EN¬�Ôfí{™D�ŠÔÆ!*g}

~¢zg~¥â]ZLq‰V~ZzgSkÃ‚ßVJ-‡ìgnp�t‡.Þ¯@*
ÃYäZq-¯g~æZf6,Üs~QÏŠÔÆÔSk Immune Systemì

Æ‚BÅ̂!545½ø G
HEY

6,X
z;VZzgic*Š{)©à5Ëk7æ{ƒD�æZ¢š-ö

EGÂxÅ¬]
~ÔTÆ!*g}~ëä¹¿îg6,!*ÑTg~{�5ìX6�¬
E+™{Wc*ìÔSkÂ[~Ôt)©àzZu]Zq-W‚ãÆ‚BKÆ§&
~¾‰�X

/æZ¢š-ö
EGÂx

‚w¬Ô‚bŠZVäpgŠÎÅZXŠÆˆŠgc*ÄH 250 Ãð
åÔ�ëp‚B~F

(Ÿ-�õ
EE

‘‡]Æi0+{gT�ÔXÃë{àWçÐŠN7
ƒZ~��ë‚÷~fe�Ô0*ã — Mh�Xt‘‡]CÙ(0*ñYD�

~��ëÃW�ÔËÌ—6,TÐ�ëÓk~WD�XtÌŠgc*Ä
ƒZå�t‘‡]SK̈ãŸ~ŠZ4ƒD�XZ¤/85Âî FGSkŠÔ»z�ŠŠgc*ÄƒZ
åeJðœ~‚w¬ÔæZ¢š-ö

EGÂxÔ��Zq-J±Zð±@*g;ìSkŠÔÆ
ƒä70*ñ�Xt‚ÓCÂxŸ~pŠlŠ ]Y ÜsÔÆZÒgZiZÌJ-Z

u¤/xgLìZq-ˆköyÆ_.ÔZq-(Ÿ- î
EE‚ZbSk~ZCgZ3 îg6,

¯@*ìÔZ´y™DƒñZq-å±ZðSkÆÜsXZ#ëfe�Zq-!~
Æ‚BY,̂{�ùtÂx»x™@*ìÔëŠÙ��CÙ%³Zq-¹„Zo
öyÆ_.zZµƒ@*ìX

/Âx�L7Î@*ì
Wc*ëSkÐzZ.�c*7Ô�3»g™ŠŠHVZzg$™)Õä

G
]øg}
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Z�x~CÙ²zZµƒDgT�Xt»g™ŠÏ85Âî
G

Z#�ëÎgìƒD�
Yg~gSìXt"uu¤/xVz‰ÜÆz²V~z̧q5+k,ƒC��øg}

Ã̀ÐtzM¹„gLƒD�Xz;VZq-Zë�Ûtƒ@*ìøg~gzi
%{Åi0+Ï~Šgxyz‰ÜÆìw~Zzgøg}ŸÆ§»Cz‰Ü~XZq-

ÅúÒÏ™@*ìøg~gzi{ Period ²»z9��Zq-¹„gLz‰ÜÆ
%{Åi0+Ï~*g@*ìZq-¹„îsz‰ÜÆnFZq-»g™ŠÂñVÆ

Ænøg}ñV~XZ¤/Óx»gzZ×VZ�xŠ~YC�Óx Organs Zzg
ÐÔ!*:VÐZzgŸ]Ðøg}ŸÆZq-²~Z¤/‘YDÔ Organs

Â³ƒ@*ZkŠg**‡.Þ¢Z(�edƒ@*SK̈ãŠâ©ÆuzŠÃXZq-Zë
ÂxÔ��Ñq-ƒ@*ìÚ»gzZð~ÔLZL�ÛnÐÃ@*„7™@*ìÔz{
ƒ@*ìæZ¢š-ö

EGÂxXtÂxÓxZlxÆúWzgzVÐŸÅŠygZ]Ú
™¦™@*ìZzg(,~H„Æ‚B»x™@*ìÔÇ‰Zq-7g}îg6,©¯`
Æö!*yŸÆnÔTÅ�z{}.#ÖZ�xŠêìX

Ôc*Ÿ]»¤/z\Ÿ~úÒÏ™@*ìZq-‚ÝÆ Organ CÙÂxÔ
Zq-6,¡½ï EHz„~XÂx~Ãð{òWgegÃn{™Šï�XZzgæZ¢š-ö

EGÂx»
0*uƒ**SkÒpÐ***k,ƒY@*ìX

HëæZ¢š-ö
EGÂxÅ)ñ�ŠÏ~i0+{g�Æ‡.ÞƒD�c*¾

nÅi0+ÏëgnpƒDZ¤/tÂx‰ZLZdwÃ7g}™ä~**»xƒY@*ì?
Zq-Z0+Zi{™0***Â7ƒ@*ìX‰VBzDÅ™*~zZã

ƒ@*ìX Immune System ™C��¾ŠgZë
Zq-%!Å¹ãÔ�¼ŠģŠZgZ:fgZ$šð

JV~ÒyÅYCìÔeC
ì�æZ¢š-ö

EGÂx~ËÍÅßg]~¾Šgi0+ÏÂƒYCìXZ(
%!QkÅaZöÆˆ̄g~îg6,g3Y@*åZq-)W!*Šö8Ð~Ô�Ë

ÃÌŠZ4ƒä»ñµ7ŠêåX%!Ã@*NÅYC¶:ÔgäËÌ
Šzu}¿ÃX‰„z{(,Zƒ@*åÔz{g3Y@*åZq-ic*Š{(,}ö8Ð~X

ÆÔSk Astronaut QkÃ(;5é FXEOƒ@*åZq-{mîg6,eiZíHƒZ]kéZq-
ÐÐ!*CÙå3ÆnXH!*]Sk%!Ã¦ŠÆìZq-**gïi0+ÏëÐ
éŠzu~ßÍVÅ§b?

QkÅaZöÆ¯g~Ô̂%!»æZ¢š-ö
EGÂx**gïîg6,7(,Jƒ@*

ìXz;VQkÆŸ~ŠÔÐQkÅ™«ÆnÃð¯`7ƒC¶X
±ÆÆeZËkl!zZ.ƒD¸�H¼zZµƒYìZ¤/z{

**gïâjßV~ŠZ4ƒ@*ìXz{¯g~îg6,uŠ~ÐOW,ƒY@*ìÔZL²
~ZZ%ZnaZ™©8ìÔz{PˆŠv}¼~Z%Zn~2ƒä4

ÆZEwÆZzgŠvzp´Y]ÆXISkÆ Antibioties ìÔ!*z�Š
ic*Š{²?*g}Ôzp´`ZCZW,Åä4ìÔ³±ÆÅñ]Å̂~
ªCÙƒ@*ìX

ÂÐz{ëÆ‡.Þƒ@*ìÜsPZq-¸VÆnc*P
‚ßVÆnÔSkôpâjwÆ!*CÙX

®Z±ÆÅ‚g~™*åÆny~ƒC¶Skö8ÐÅ
Š-ZgzVÐX

¼z‰ÜÔ̂eZËkZzgQkÅÄgnp±̧ÆÃZq-7g}îg6,
̀Z�ÐWiZŠ#{~�{mîg6,»gHƒZƒ@*ìSky~X¾qwÔtÓx
Ãl"»gU*"$ƒð¶XQkÆZ’Zð:Zy³[~ÔZ#Zq-A~»

**»xƒY@*ìX Transplant

±ÆÅÄÔeZËkÔS6sŠzZ{:ÔÆ˜Vz{¬g;™@*åÔZzg
ŠzZ‚i~Å|Vlzg½ÃÒ™D�QkÃi0+{gppÆnXZ¤/85Âî FG!**

2122 ˜CÂx»7{ SK̈ãŸ~SK̈ãŸ~̃CÂx»7{



îg6,CÙqZEwÅ¶̂ÔZzg±Æ»Yñj-$Úîg6,̀Z�Ð0*uƒ@*
g;åÔQÌQkÅñ]Ãgz»:YeåX

tZ!x™sîgÐe@*ì�t**eƒ@*ìZq-ZK̈yÆni0+{
gx%Zq-æZ¢š-ö

EGÂxÆDŠ¶QÐ̀Z�ÐXtìZq-o]�
gxƒÇ7g}îg6,ôpZ#Ð�ª¿Wc*åSk™* Immune System

ƒZƒYì Developed ~SknÔtÎZw„7QÞì�Z(Zq-Âx
D+g�îg6,Zq-îs²?z‰Ü»*gä6,6�ÃtSg»YÆŠ“ðW}7
™D�XZq-SK̈y%æZ¢š-ö

EGÂxÆÔc*‚BZq-‘WƒñZŠðg}Âx
Æ¢„%YñÇ6�Sk!*ÑVw~Š¬ŠHìX

/°õÜ{~:SK̈ãŸ
tZq-|ì�Z¤/85Âî FGëÃÒ™D�i0+{g�Å™sd-¡ç

NG
}

™fe�X Share âjßV~ÔQÌëSy»VÃ
Æ‚BXZ¤/?gnpƒD (Micro-Organisms)

(Ÿ-�õ
EE

Y0+ZgzV
Zq-ñµY,̂{he#{»ÔT~�?°Zß‰ÜÖgìƒDƒÔZq-pgŠÎÆ
‚BÔ?¯g~îg6,ŠÙƒD�3

(Ÿ-�õ
EE

Y0+ZgzVÃXÆ‚B?gTƒX
Z+Zq-ßg]~ÔZq-�ÛŠxËƒ@*ìZq-õÜ{™Š{°ÆXt

ìÅ¢zg]7ìÔZ(Zq-°Æ�yZƒZƒ"ÑgŠ7VÐÔ™«™**
ƒÇZq-¹„åZzg±§&~XSK̈yaZG‰�‚B~Zk6,¡½ï EH

DÆTÅ�Q7¢zg]ƒCìXZzg7ƒD�ÔSknÔ7g}îg6,
°xæZfÆÜs~SyŠ7VÆ

(Ÿ-�õ
EE3„øg}Z�x~L7

ghDëÃZñZzgøg}n±7,D�FõfzV6,X
úWzgŸ]��ŸÃNzw~¢8eT�Ô¬ZLÒpÐ±**

ƒ@*ì�Û.$ÑíÐŸÆXZ¤/85Âî FGtõfZ]gnp�ZL$zgc*Vz‰Üz‰Ü
6,ÔŠÔÃÂÐ�áh+„ñµŠc*Y@*ì*gä»QyõfZ]ÐXªõfŠÔÃ

(Skin) *g**ƒ@*ìÔƒCìøg~¢

/øg}Ÿ»™õig{l:7Óå EL
¢Ô��Zq-SK̈yÆ‚g}ŸÃeJ(ìÇéZq-*x
ÆÔ½~ƒCìª]Z0S:]ÐXQkÅ&¢AZLW\ (Sheats)

Å%#Ö™äZzg@*iÏàäÅÔQkÅ0*ãÐ)Óf5+k,~Ô!*z�Š�QkÅR
6,

(Ÿ-�õ
EE

)zZ]Æz�ŠÆQkÆ÷Æ§Š~{g`™Dƒñ0*ãÃÕ
Æfg=ÔQkÅ)©àEZg‚|#ÔñµŠïƒñWiZŠZ:w»]»Ô6�

äÆ»°ŠÜZk§b�W‚ãÐO:nÔQkÅ)©à ÜsQkÆƒ
&¢AŸÅ™«™äÅwZg]ÐÔuŠ~ÐÔZzgvyg‚yÃúVÐ
ƒD�tƒÜsPZq-S:]¢Æ��{mîgÐðÅˆƒC
ìXSK̈âVÆnXŒVÔëik,cÑD�Zq-{m{¤Æ‚BSk
Å)©Å5Ò54/õ GFG

HYäzZá»½Å§b:SkÅŸÅ™«™äÅ&¢A
ÐXZ¤/ŸŒY@*ì Micro-Organisms �aZƒD� — Fg-VÐ

Zq-°Æ�²¡ç
Y

LZƒ@*ìŠ7VÐÔëDÆ‚BjZ!Š}Mh�²¡ç
Y

LZƒ@*
ìŠ7VÐÔëDÆ‚BjZ!Š}Mh�7Óå EL»ƒDƒñ¢o
Š-ZgzVÆSk°ÆX

7Óå EL»Zë
+B©Šö
GEE

»xŒY@*ì'ç NŠ{ŸC6,ÂVÆfg=�7Óå ELÆÛzã
Ô�3Å„ÐaZƒ@*ìw•™@*ì¢Æ New Cell 8~î OÃ¯C�XCÙ

ÔCytoplasm Z0+gzãzÐ7Óå ELÅRÅ§s²Z(™DƒñÔâùK
ÆY**Y@* Keratin 3ÆZ0+gzy»$+wY@*ìZq-'×Z›6,z”~��
g

2324 ˜CÂx»7{ SK̈ãŸ~SK̈ãŸ~̃CÂx»7{



gBbìZq-¹ Keratin ìXSk§i¿ÆŠzgZyÔ3%Y@*ìXt5µ
„J‚|#ZzgZkn;t+ö

E
Z4,Z'.ø

J
ÐSkÅ¹ƒä70*CÔ�SkÅ

‰� Micro-Organisms '×ZØÅZq-´#ÖƒCìXSk§búWzg
Ùc*Zzg

¢-Aö
EEE‡.Þ7ƒD0*äÃðq”s™ÆŠZ4ƒä¢ÅÛzã6,]

ÔxKeratin ÐZ0+gzySkÆ´z{Ô%Š{ÛzãŸ]gnpƒñZL~
îg6,¢ÅRÐQDgT�X6Ÿ]�nÐWD�he(Sy
%Š{Ÿ]ÅL¯D�Zq-**‡.Þ*g¡)gzu(QkgK~X

7gZ™D�Zq-ŠzuZ¢»™õ÷XZq- Organisms ¢6,
™©8ì¢Æ Adopt �gLì¢6,Ô� Harmless Microbes ¤/z\

6,a›Ãƒñ K e r a t i n F,\ö
I
0zZôÃX3Dƒñ¢6,zZµ

ÔÓxnÆÛzãZ�x6,ú™D�ôpgpp Microbes ÃÔt Leftovers

QyÆ3äÅ(ZLnX
Æn
gö!*yÆƒCìÔéZq-Ãå Microbes ¢Ô�Sy

¸]Å§bƒCì�̄`ÃSK̈ãŸ~Ûzãîg6,7ĝÅàCìX

/w~™«
øg}Š7VÆøg}Ÿ~ŠZ4ƒäÆgZ2V~ÐZq-

Ô��QkƒZ~ñ�Š Microbes ƒZð**àÌƒCìX%zVZZlxÆ
ƒD���
g‚÷Æëfe�ÔŸ~ƒZð**àÐŠZ4ƒäÅÃÒ
™D�X¾TÔz{Qk!*h)¥»z^(Ð**zZ.ƒD��F,KMŠ~ƒð
ƒCìÜs~QyÆ**u~X

~gzu©8ìZzgÄhŠêìŒÛd$ Mucous Zq-{mS�ÛZi**uÆ
Ã�ŠZ¼qÝ™D�[Âx~ Micro-Organisms 80-90%

!*Z°Z„îg6,ï™¤/Šz½gfgZ]Æc*Šzu}ZâYÆfg=XSkÆ´z{Ô
(Ÿ-�õ
EE

ƒZð**àÆŸ]ÅR6,âg–D�Q7Qz6,Å (Cilia) !*w‰‚854è
EG

G
�áYCìÛzãfgZ]Ã²Å (Current) Y+$ÔaZ™DƒñZq-¥z

Y+$˜Vz{ønYD�Zzgn{~F,˜Ð»™Š�YD�X
)Åg~3´ZzgËSk»x~W‚ãaZ™D�X

Alveoli ��Sy¥»zIV6,‡10*heÆ‡.ÞƒD�Ôz{ Microbes

J-Ë:Ë§bÐV0*D�z{Ì (gingiva Zzg bronchus, Lungs)

ÐN**à~ánYD�XSk%³ÆÔ̂ P h a g o c y t e s

Æ‚B Microbes w•™ä”�ZzgZz6,~Y+$ Phagocytes

^~V0*D�Wyl{g̀GYäÆŸÐZ§&ÐX Ingested

CÙŠi?‚÷feƒÔ6�?R[Ì‚÷ágìƒÔZq-kB±~
YCìvg}ŸÆ!*gegy6,TÆ!*g}~?!**îg6,**zZ.ƒD
ƒXSy!*gegy6,ñ�ŠKã3„±7,D�ŠÔÆ‚BQyÆ{ØJ-
ôpgppvg~¡Ã‡ìX

/NÂx~D
ŠZ¼qÝ™fe�øg}Ÿ Microbes Zq-ŠzuZfg=TÐ�

~Ôz{ƒCìøg~½ZX¾qwÔøg}ŸÆ3„��zZ.ƒD�Sk
ZEw™D�ÔtZOg™D�ŠÔ»Qkz Microbes §iÐ��

~˜V½ZWylV0*CìÔªn{~Xz{Ìgnp�Zq-§bÅª]Ô
ƒ@*(Acid) ÆntF,˜ Gastric Acid ÆnÔ‚B Microbes WäzZá

��Óx¥»zIV6,‡10*™ã¸ Æn Microbes ì!*Ç**pÎZgÀ»
Å“3YCìSkF,˜ÐX Microbes n{~XZÒe$ÔZ¤/‚g}7Ô
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6,Yèz{»°îg6, (Acid) ‡10*Mh�Sk¥»z^ Microbes‰
7Wñ�Ók~SkF,˜ÐÔc*z{ƒYì7Hƒ'×ZØSkF,˜Æ

Šz!*g{*gD�'×h+×zVÐŠzu}3‘V Microbes nX¾qwÔt
Æ‚B�7,D¸SyÆgZ3~Z[ÔZq-Šzu~ª]Qy»‚o™Cì:
NZ4,Z

'.ø
J

�aZƒD�gKW-$~XSk!*gÔz{SkÂÐW‚ãÐ
7òMh�X

6�ëäŠ¬ìÔSK̈ãŸg‚rì{mîg6,ð™Š{3„Ô�
Æ.VÆCÙ%³~X Microbes ™«™D�SK̈ãŸÅÔ

y‡ìHì Ã z;V6,Z[‰ZëÎZÑ]ÔSkWiâöÐÔQ0�X
Ã�gCÙìƒD�!*CÙŸÆÃÒ™D�ŠZ4ƒä Microbes Qy

øg}Z�x~½ZîVÆfg=ÔÃyÐgZ3Ã½ZÃZC**ƒ@*ìÔù
n{ƒYD�QyÆWy~%³6,Ô¹Vz{Y0*D�Z¤/z{Sk Microbes

¥»z^6,Ì„qÝ™fe�ÔZzgùQkrð Ng]~QyÃ‚o™**ƒÇic*Š{
¤!g»gzZÇV»?Hz{ŸÆŸ]Ô�L7gìŸ̧ÆÔZzgSkn7

»!*CÙÔZzg��ÔSkÆ Microbes gnp�Ãðñµç¤™ä»
².1¹ÿ G¯z^»

´z{qÝ7™0*DÃðF,šM².n.çH~~?
Ûzã™*ÔZzg — Dîg6,7XÜsZvÔTä�ðHìŠzâV

½ZSk™*~ÔZzgŸTÃ¢zg]ƒCìSy½ZîVÅÔZzgÂxÇ™äSy
½ZîVÃÔƒ@*ì‡.Þ

+CÒ3þ
G

G™äZ,Zq-æZ¢š-ö
EGÂxÃX

/ŠzuZ§i:n{™DƒñŠÔÃZq-Šzu}ŠÔÐ
ƒD��ÔSK̈ã Micro-Organisms z;V¹‚g}Šzu}

�Organisms Ÿ~gT��ëÃÃðvy7àDXHƒD�t

Yg~gT�pŠÅZKi0+ÏÆ‚B%ÃðvyàäÆëÃÔZzgHQy»
Ñƒ@*ìg�~øg}Ÿ~?

Æ¤/z:Ô�¦gT�ŸÆ‰”V Micro-Organismst
~ÔŸ»**gïầz"5ÿ EGOjgZBD�Xz{ŸÃÃðvy7àD�Zzg85Âî

G

gnp�‰¯ZZ+SK̈ãŸÆnX
ÆÜsæZ¢š-ö

EG¯`ÆnÛzã Microbes t
(Ÿ-�õ
EE

Zg~éÔ
ÃŸ~ Microbes 7ĝ�ÛZë™D�Xz{ŸÃÃZ+{àD�ÔÛzã

»SK̈ãŸ~ŠZ¼ÔƒCìZq- Microbe ªx™äÐgzÈ�ÔYèË
Š–QyÆZLg;›(ÆnXaèz{úWzgzVÆfg=ZLyÐ

Š4ƒ**7eT�Ôz{QyÆÜsZq-õu±Zð±D�XëSy "
Æ!*g}~ìw™Mh��z{
g&zg3‘VÆ Micro-Organisms

Å™«™äÅÃÒ™D� Site ƒD��ŸÆn±D�Xz{Qk
˜V6,z{pŠZLÃZ+{ÆngT�XZ(™ä~Ôz{øg}Ÿ~7g}
îg6,©¯`Æ:æENEÌÑixƒYD�Xùt&zg3„øg}Ÿ~'
YD�?

ÆŠzgZyËÌ Period âVÆg3~ÜÆ (Embryo) SK̈ã<
ŠÔÐ7ï0*@*ìX^ÆaZöÆ¯g~Ô̂z{ÛzyâjwÐÓk~

ÐáYäzZà½ZÆfg=ZzgƒZð**àÆ Microbes W@*ìÔZzg"Ñg
~Ð‰Â¯g~„%YD�Ô Microbes gZ3Ð”gsƒ@*ìXSy

²Šzu}{g`ƒYD�IZkÆgOÐÃðñµIä»Ÿ~X‰
~Ôì Skinridges Ô¾qwÔŸÆZ8{ð OV~IYD�‰¢~Ô

~Ô**u~ÔW\V~ÔZz6,~$¨4gö
GEE

**à~ÔN**à~ÔZzgÚ}Z¡IY~X
xâW!*Šc*]¯D�Sy!*Ñ£â]6,ZzgSK̈ãŸÆ Microbest
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ầzâjgZ»g™D�X

/ÃyƒD�øg}
(Ÿ-�õ
EE

ŠÔ?
Ô� Micro-Organisms øg}

(Ÿ-�õ
EEŠÔÔ',ÜsSkÆÔƒD�

øg}Z�x»Zq-z7ƒD�Ô@*ë�Ë§bøg}Z�x~ŠZ4
ƒYD�ÔzZ¢š5é

GGSÃu™DƒñæZ¢š-ö
EG¯`Ã�z;VƒCìX

CÙZq-Ûzã3�Ÿ~ŠZ4ƒ@*ì7ƒ@*ìÔ¾qwKÆ
g
Zq-ŠÔÆXÛzãZâYÚøg}Z�x~ŠZ4ƒD�²ë3D
�ÔÃW�Ôc*fe�zDX@*ëøgZŸSkÆ‚BZq-±ZðÑzq7™@*
ìXæZ¢š-ö

EG
Ÿ]ÆnKÅ{§�Zq-Ûzã—Wc*Zq-ŠÔìÔ‰

ÑZ_»ik,̈g¢8¢zg~ƒ@*ì‰�‚?Å�#ÖÔSkÅŸÐ{g`ƒä
ÅÑbÔZzgQk»Ÿ~ŠZ4ƒä»§iX

/Ùc*
øg}"Ñg

(Ÿ-�õ
EE

Š7V~ÐÔÙc*Zq-0à]gnp�X
Ùc*Ô�SK̈ãŸ~F§bÐŠZ4ƒD�ÔZq-õu±ZðŸ~',0*
™D�X‰Zz‡]t±Zð!**ç**uFg-V6,»ƒCìÔt±Z×V
™sîgÐ¤‰ÜZzg&¢AÃªCÙ™C��Zq-Y0+Zg~7æ{ƒC�T
Å�#ÖP„ầZyƒCì)˜VZq-ầZyZq-BñÆDÙZgz,z
Æ',Z',ƒCì(XqDïeCì�Ùc*Zq-)©à'×Z›¤‰Ügnp
�85Âî

G
¹„”h+ZzgJqÑ]»£™̈Mh�Ô{mîgÐÙc*�
g

Periods ÆYäYD�)©àîg6,Zd&4ið
GFIVZzgµÆÂV Spores

Ãn{ Microbesè ~Ì',ŠZ“™äÆ‡.ÞƒD�Xt„zzì�‰

™**Âƒ@*ìX

 Viruses /
SK̈ãŸZq-¹„Ë‹}ÆxËƒ@*ì�Zq-?g~~ôp

g3ƒ@*ìÔqÝ™Dƒñ¹„”h+ZôoZzgDÆX‰Wg±2.ç
YEGEé�

ÃÒ™D�ú™äÅŸ6,¿™DƒñéŠ/»gagzVÆXSy
ƒÐic*Š{YäTâV~ÐZq-Zzg¹„ZëSyagzV~Ðƒ@*ì

XVirus

ÔTÆz�ŠÐëzZ.ƒ‰�Z9ZypgŠÁ Organismt
ÆZXŠÆ‚BÔƒ@*ì¹„‚Š{‚|#»ZzggN*SkŠg�Òp~ƒä

Ð0.1 Ô��áV~ZƒD�igf Viruses 85Âî
G


gZq-3ÆX
ầZ÷ƒ@*ìÔSkgKÏ�#ÖÅzzÐtY0+ZgzVÅ™*Ð„CÙ 0.28

{g`gT�X
Z¤/85Âî FGZq-ZµnÆ6�ƒDƒñ?Ø™Y0+ZgzVÅ™*ÐÔ

îîg6,gnp�ÁZiÁZkŠgZ]ð&6VÆ6�Óx Viruses

Æi0+7V» Viruses Šzu}Y0+Zggnp�XZq-ic*Š{�ZðÆ‚Bç¤6,
Y0+ZgzVÆÑiòZƒD�XSk» Viruses ¯@*ìSk|ÃZzgzZãX

~Ô Plant 7ƒYDZq- Settle Ètì�Ôz{i0+{7g{MhZ¤/z{
Viruses ³Zy~Ôc*SK̈ã3~ÔZzgZEw™D�QkÅ½ZZzgÂZ**ðX

Zq-Âx7gnp��Q7‡.Þ¯@*ƒi0+{g�pŠÆZLîg6,X6�Z¤/
z{zZ.ƒD�SkÐÔz{eÑÅÐuuYD�Zq-3~ÔZzg36,ú

aZ™äzZà Virus ™äÆÔ̂QÏeÑÅÆ‚B$+wŠï�3ÃZq-
ÐVirus 5Ë~~�aZ™CìpŠÆZLÝwXtöy��»gHŠHì

2930 ˜CÂx»7{ SK̈ãŸ~SK̈ãŸ~̃CÂx»7{



ú™ä»Zq-36,ƒ@*ì)©àîg6,ë{Zzgf;-$½ZX«rð Ng]~Ô
Ãç™**ƒÇWc*3pŠ~ñizVìc*7XQkÃgxƒ@*ì¹„ Virus

ZoZzg!*gq-ÎSkê~ÔfgZÏtQÏÅñ]»:L0$ËìXZ,
Ãnà™ä Receptors Z�xÃ¥ÃZäÆnÔz{ZEw™@*ìQkÆ{m

SkÆnñizVìc*7Xˆ»Zë»x�SkÃ™**ƒ@*ì (Cell) Wc*3
ZôoÆ‚B3~pŠÆn£xÅˆlX

ZF~aZ™@*ì3~ZLÕiÐz{ZEw™@*ìZzg Virus

x@{ÐZ�Zi™Y@*ìX
ÆVirus Sk§bÐt�ùzZu]Q½D�:3v™@*ì

ÃQkÆ%œ/{~Xìw™Dƒñ�z{6,z”aZ™@*ìÔ3Sk DNA6
pŠÃ9Ÿ5é FNF©8ìSkŠg9Ÿ/õ FNF DNA» Virus ÅÜ™**Ñzq™@*ìX DNA6

Z0+Zi~�3ÑÅg~îg6,pŠÆZLŠÔÅaZzZg5Ë~0Y@*ìZzgz„
aZ™@*ì�¬îg6,QkÃn{™Šï�X Viruses

t|~3Æn¹Âƒ@*ìÙ|#™**ñgzOîg6,¯¢8
0*@*ìZLW\Ã3~ Virus »�
gQkÆZq-úWzgÆƒ@*åX Virus

SkŠg4�z{½ãƒY@*ìQk»Zq-zXZ#(,"»¿»ƒY@*ìÔ
3Ð].ZƒYD�ŠCÙZäQÏ§i¿Ã Viruses ZzgŠzu}6 Virus

Zzg3Ån6,Z®g™D Virus Šzu}Ÿ]~XSk§i¿ÆŠzgZyÔ
ö!*y3ÃâgYìÔQkÃvyàYìÔQk~$+ÑîÑY Virus ƒñX

ìÔc*¡¼Ì7™YìXtÎZw�ù3Ô��»g™Šƒ@*ìZq-¹„
ñÆ‚BŠNgNÆNzw}2xÆ�ÔŠð�~WYìƒYäZq-

5Ë~~~i�Z[SkÎZw»7g‚rìXÔt!**‚i!*iì� Virus

��Zq-Zdºm‚|#gnp�Ô1��85Âî
G

ŠgzÈ~~7WD ÔViruses

�
gY0+ZgzVÆÔf;-$Æ‚B»x™Mh�ÔÎaMh�Zzgöy™Mh
�Z,OW,±è NEâCÙZ:eßVÆ‚BX

»gZiZq-{ÛÆz�Š~gLìÔ�Sy (Phenomenon) Sk1
ÃðHì‚B&6VÆ�z{gnp�X Organisms

ÅS:]åîg6,eiZíGYD�‡.Þ¯äZEw Virus

Virus ™äQkÂxÃ�3~»g™Šƒg;ƒ@*ìXtzZãZÖgì�̧]�
Ãð™Cìz{ÌZh§bÐ3Å)©àë{»g™ŠQßßVÆ!*g}

ÃZzgQk3  Virus ~Ìl!zZ.ƒCìXţ]ZvÅ!ƒCìÔ�
ªx™@*ìðHìÔ6�z{ðHì‚g~»Ñ] Virus ÃÌT~�

z{CÙq6,‡ŠgìX —Ã
‚|#ÆÔvVàYì (Miniscule) Ô�Ô‚BZK

(Ÿ-�ö
EE

Virus

Zzg‰Zz‡]85Âî
G

ñ]»Ì:L0YìSK̈ãŸÆnÔ���3±5é
YNE(,Z

»Zq-z�Š{mîg6, Virus ƒ@*ì£¨~pŠSkÆ�#Ö~ÔÍc*�t
ðHŠHìZvÐc*ŠŠÑäßÍVÃQyÅ$zg-VÐX

Antibodies /f‚½}Ïg:
6,z”‚!ÏgƒD�Ô��»gGYD�±ä Antibodies

B Üs~ÛzãŸ]ÆÔŠZ4ƒgìƒD�SK̈ãŸ~XtÏg
Æ§îVÅZq-)®) Immune System ÐaZGYD�Ô� Cells

ƒCìX
úWzgzVÃhu™D�Xz{ŠzZëZdwgnp�: Antibodies

ƒ@*ìXŠzuZ÷ Antigen ª÷!*0+ñǵƒ@*ìÛzãúWzg3ÃÔ��
Å§»C‚|#Å¹™**ZzgQkÃn{™**ƒ@*ìX Antigen
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!*0+_ Antibodies ¾ZÅ™Dƒñpy~Zzg)ï~j[+ÆÔ
ÃX Viruses �%naZ™äzZáÙc*Zzg

™D�Ûzã‚>VÃXÃz{!*0+_�Ô@*�ŸÆ±ZÃ Mark z{
Ÿ]QyÅ×™ÃX

Sk§bÐÔz{Q7Ì"¿™ÃXt̃zƒY@*ìZq-Š!*/
Æ�ƒY@*ì**»g{Zzg**‡.Þw•™äÆc*Í!!*g~™äÆ (Tank)

ÐyZykB~XZq- Missile Z#Lz{¢[Îc*Y@*ìZq-ŠZª‰
Ænåîg6,ÔÇéZq-

²-Aö
YNEEZzg (Antigen) ñizVƒ@*ìŠÔ Antibody

Zq-̧Æ¦ƒDƒñZq-&¥q‚|#~X
½ãCÙŠÔÆnT Antibody SK̈ãŸaZ™YìZq-ñZ¬

ÜsZq-„nÆ7ƒD�XCÙŠÔÅ Antibodies »�z{‚o™@*ìX
»°îg6,¤!g‚o™äSk»ÔaZ Antibody ‚|#Æ_.ÔZq-ºm
aZƒ@*ìZq-%nÆnZW,Z0+Zi7 Antibody ƒ@*ìX¸zzì�Zq-

ƒYìŠzu}%nÆnX
»CÙŠÔÆnƒ@*ìËuJ-Zq- Antibody »g™**Zq-ºm

)©à§i¿Ô��ZðÆ‚BÂz»�ƒ@*ìXt§i¿ð0*Yì
Yy0*D�ZLŠÔÃZzgQyÅ‚½VÃZh§bÐX B Cells ÜsZ¤/

Šg]~X (Antigens) z;VƒD�Ô¾qwÔ�3ÆŠÔ
tƒ@*ìéaZ™äÆZq-ñZ¬J¦ñ�3¢¨Òð

GEV~ÐCÙ
™@*ì (Agent) Zq-Æn].Z].ZX�¼�Zëƒ@*ìz{t�¯äzZÑzZô

SkÃ%ç¤GÆ̧»c*ZEw™äÆÃð‚çc*‡̈ÆXz{Y}ì
Ãgñ!i!*yiŠXt!**Âƒ@*ìZq-SK̈yÆnc*Š™**Ã̂85Âî

G
Zq-zZu

JÅXSknXHteƒ@*ìZq-¿ÆngppŠâr~&¥qeiZb

�3ƒVÆ��ÅsƒV�3¢¨Òð
GEVÃ?

SkŠggN*ƒ@*ìÔƒD B Cells ¬îg6,7X¾qwÔZq-
¥â]ÆZLqC~ÔZzgQy» Bits ƒñ)CkWçÐg‚rì�3
~Zq-Åg~§&~X�3ÃgñßV» Combinations ZEw™@*ì9

~ƒ@*ìZq-(,Z7{�7HŠHìSK̈yÃXZzg: B Cell fí{Zq-
(Ÿ-�õ
EEÐ

»ZEw™**Sk¥â]ÃSK̈ã¡Å™«™ä B Á7ZCƒ@*ì3
Ænt!*]™sì�Sy

(Ÿ-�õ
EE

Ÿ]Åi',Š„»x!»gZiSK̈yÆ™
ÆuzŠÐ!*ÑF,ƒ@*ìX°iâ:SK̈ãŠârÅ¤‰Ü85Âî

G
F,¹c*C)ßYÆ

Åf;„bCÙ{»‚o™C B Cells ‚B!7,YCì)czs~Z#Sy
ìX|~Ô85Âî

G
Zg»YI‚bŠZVSyÓxf;-$Æ´â]Æ‚tZK

W@È7™Mh�Ô��Zq-!*Åg{ÛÆz�ŠÆ²£Ñõ No]�XF,Å~
Zg»YÆƒÐ(,}qñV~ÐZq-Ô6,zWeZËZe÷‚ñZKÂ[Ô

Ô~ZDw™@*ì: Inheritance and Evolution

qÝ™D�t¥â]ÔZzg Plasma Cells ùZzg¾^~
ZíHY@*ìÔt i �&Õä ELÑ•)}QkÆ_.e Antibody aZ™D�

ÎZw»�Z[W`J-Ì¿îg6,7Šc*ŠHìX
6�tHŠHìZg»YI‚bŠZVÐ!*ÑTg~Ôù
aZƒD�Ôƒ@*ìZq-Zë`��™sîgÐ7ŒŠHì Antibodies

z,œ~Å)ßYU*"$ƒðì**»°85Âî
G

™ÆÅð Lw6,Ô!*g} 20 W`J-X
~§hVÆSkYìaZzZgÅWäzZá‚ßV~Ô6�§hV»ZEw

— ��ðG‰�SK̈+MÅ}.#Ö~ — HŠHìSy
(Ÿ-�õ
EE

Ÿ]Ð
Zzgùz{¿~ÑD�Q7ÔƒD�"VwÔS¾wZzg»gv~SyŸ]

Åð~z{4îg6,ŒYNÐ‚bŠZâVÐX
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Å‚|# Antibodies /
6,z”ÅZq-nƒC�X Antibodies ëä¬„ÒyHì�

SknëÃ¬6,z9Å‚|#»ç¤™**ƒÇX
Ð¶ƒD�X Amino acids 6,z9Ô

F,KMŠ�YD�ZÎV Amino Acids ZZlxÆ 20

Necklaces ~¯äZ6,z9XtZ,„ƒD�‰�¯**ƒ@*ìZ
ZgùV~X6,z9ÆŠgxyZë 20» Beads »ÔZEw™Dƒñ

ÆÎVÅzzÐƒD�X Amino Acids Z%Ã]Sy
ÆAmino Acid @*ëz;VZq-Zë̀c*Šgpp»ƒ@*ì:ÃðÌ{ò

Ÿ~6,z”Ã**»g{¯ŠîìÔZzg85Âî
G

vyg‚yÌXSknÔz;V6,Ÿ
~ÑÏ{òÅÌÃðRö7ƒCìX

'Amino Acids' SknÔù3~6,z”5Ígm,Yy0*D��
�z{gnp�ÔÃ¾Ÿ~F,KMŠbƒÇÔZzg¾6,z”ÃaZ™**ƒ@*ì?

Genes @Zc*]DÙZg;ZZlxÆ6,z9~ÐCÙZq-Æn“sƒD�
~0*ñYD�X Genetic data Bank ~��3Æ%œ/{~ñ�Š

ÅaZö~»xWD��� Antibodies, Genes SknÔt
6,z”ÅZq-nƒD�Xz;VŸ~SyÅ¢zg]ƒCìXz;VZq-¹

ƒD Genes Zë7{ƒ@*ìŒV6,Ÿ~Xz;VSK̈ãŸ~ÜsZq-ÑÄ
��aZƒD�XSk»È Antibodies �£¨~Q/ÑÄäDÙZg

¸T$ƒD�X Genes ì�âÑÄ
aZ Genes A$ùtLeƒ0*@*ì�Z,Zq-gK®ZŠÆ

�ŒÛd$Šk±5é
YNEZKŠggnp�? Antibodies ™Mh�

Ã Genes Sk$©^î EG
06,Zq-7{»ZÖgƒ@*ìX350*@*ìZq-ÑÄ

~g‚rìXz{ Combinations ¯ä~Z Antibodies Ð��z{6
ÐZzgï0*@*ìQkÐ‚B~¥â] Genes qÝ™@*ì¥â]‰

Combined ~ZzgZk§b¯@*ìŠg»gaZzZgSk Genes ÆŠzu}
¥â]Æ_.X

¯ñYD�0*õDÙZgŠzÎ Antibodies Q/ÑÄäDÙZgZ
ÆZq-³~Xt§i¿úÒÏ™@*ìZq-f;-$Zzg Combinations

ö)Å�Sâic*Š{(,~ƒCìSK̈ãŠârÆn�z{™70*@*ìÔÜs
eiZí„™äÆX

Genes Å¯ðY$ËìZq-ÑÄ Combinations Zq-ÑözŠ®ZŠ
ÆZEwÆ‚BX3Ô¾TZEw™@*ìÔZq-(,~f;-$Æ‚BÔÜs

ÆZzgaZ™@*ìQ/ÑÄäDÙZgºm Combinations 0*õDÙZgŠzÎãCŠ~
Sy"ÑgZk**]~ Combinations Xù35ì¯**9 Antibodies

?Antibodies Ð¯äŠg»g
ZµÐ¯**Ô Combinations Zq-"Ñg®ZŠÆZk**]Ð9

¯ä»g3ì?SkÆ´z{ÔaZ™Š{ Combinations ù3Z(Zq-ìw
aZ™ä» Antibody Zq-{mÑÃ7gZ™D�ÔZzgZq- Combinations

Ã{g`™D�XZk Antigen Ñgnp��Ÿ~ŠZ4ƒäzZá
ÆpZmÌY}ìX Antigens nÔ3Ÿ~ŠZ4ƒäzZá�3

ÃðÌŠârSk™*~Z("Vw¾w»Zq-eiZíaZ7™Y
z,zÆ',Z',ƒC 100 ìXZ%ÜsŸ]XÅ�#ÖZq-B¢aÆ

ìÔZ(ƒ¼™Mh�X
Z(ìÂÔùt3Z(Zq-{mÂxFì?Cðtì�Ãð3Z(
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¼Zq-§»C»xÇsV~I»ñ§7g‚rìX¸zzì�3
aZö6,Z(Zq-»xZ�xŠ¶Å&¢A7g‚rìÔZzg:Z(¼ñµŠg»g
f;-$aZ™ä»QkÅ!*¹Óxi0+Ï~Ì7g‚rìX

Z+ßgÂV~Ôi0+ÏÅZ’ZÐ„Âx3~»gZzg7gZƒ**ec
ƒ@*ìÔ�Zq-ãCŠ~ÑoƒCìX

ÆÔZzg:z{ Conbinations 3:Âg‚rìf;-$IÅ!*g}~
g‚rìz‰ÜQyÃI»Ô6�t:LƒY@*QkÆn**»xƒägz1~

Ð±Zð;gY@* Antigens ÃŸ~ŠZ4ƒäÐÔZzg³~Ÿ Antigens

Zzg%n»DgƒY@*X
|t�Zq-Âx�gzÂìSK̈+MÃÔ85Âî

G
QkÆKÆñh6,

ÌÔg3ŠHƒ@*ìZq-3~�Ãð&¢AÎWZzgzŸs#Å7g‚rìÔ
Zq-¹„{mpZL~g‚rìXtZvÅ"Vwð»Zq-ZÖgƒ@*ìÔ
�ƒ¼Y}ìÔZq-

(Ÿ-�õ
EEÐ3~XŒÛWy~ZvÅZdf;-$ÃÒyHŠH

ì��CÙqÃZLZq©~nƒñì:
We$7ì:D
LLZvÆÎZÃðqŠ7Ôi0+{ìƒ»åtzZÑÔ7ñ$ËQkÃ

ZzóZzg:’ÔZÏ»ì�¼W'âVZzgi}~ìÔZzgZ(Ãyì�\gl
™}SkÆ0*k1SkÅZYi]ÐÔY}ì�¼ËÆgz',zìÔZzg�
¼QyÆúÔZzgz{ƒZq©7™MhËq»SkÅ¥â]~ÐÔ1A
�z„eìÔRöìQÏÅ™Ï~ÓxW'âVZzgi}ÃÔZzg¤/Zy7ÔQkÃ

(255 )Îg{•{Ô åoSy»ÔZzgz„ìƒÐ',F,ÑzZÑ
‚?ÃÔù?™DƒDQkÃ? Antibody Z¤/?ÃeiZí™**ƒ@*Zq-

?Ã¬Yg~ǵƒ@*‡.ÞûïISkÆê™äÆQkÆ‚?Å̂

»XDîg6,?QkÃ̂Š}7MhZZ4[îg6,%QkÆ�ÛnÐ0
XÃ�?aZ™äYgìƒÔ¯D Antibodies Zq-Ç¥â]ÆXYè

Antigen ÐÔ?Ã¹„4îg6,zZ.ƒ**ƒÇ!*g}~ Antigens �Ók
Å‚|#ZzgQkÆºmS:]ÆÔÌX

�?aZ™DƒÔÅZq-{mZzg«^ÔZq-6,Ôǵ Antibody zZ¢š5é
GGSÔ

Ã!*0+|YìXQk»ŠzuZaç LZŠzu} Antigen ƒÇXÜsA$„z{Zq-
Ån„ Antigen Å§bƒ**ƒ@*ìXtZq-zZu§iƒ@*ì Antibodies

}2x»��u¤/xƒYìX³~ÔZq-aç LZÃ£g~ƒ**ƒ@*ìÔ²ŠzuZaç LZ
ÑÄÐiZZ+ZZlx~Zƒ** 10 ŠzuzVÐZƒ**ƒ@*ì)T»¼g

ƒ@*ì(
ÃÔ Antibody SK̈yÔ¾qwÔ**‡.Þgì�eiZí™äZ,Zq-

�
!™)ÿ{: Antibodies !*z�ŠÓxŠzgq¢Å)ßYƒäQyÅßZ$+h+6,X

Antibody Æâjw~aZƒD�Wc*ïáYD� (Laboratory)

%âVÐ�nYD�SK̈ãŸÐÔc*Šzu}Y0+ZgzVÆZ�xÐX

Å)È Antibody/
6,z”ÅZq-nƒD Antibodies 6�ëä¬„ÒyHì�

Immune Operation �Xt6,z9Ô�»g™ŠƒD�ŸÅæZf~
BD�X6,z”ÅZq-nƒCìZzgH Immune Globulin Æ�Ô

Immune ÆXæZ¢š-ö
EGÂxÆ¹„ZqÐi~6,z9Ô 'Ig' GYD�
g

Immune Ã!*0+_�i™äŠzu} Antigens ‚ã Globulin

Æz�ŠÐc*Ñzq™äkBÅn„Åiî~u¤/ñVÃ AntigenÃ Cells

ƒ@*Antibody ¹„¬x IgG : (Immune Globulin G) IgG
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ìXSk»%©8ìÜs¼„ŠyÔ²Zk»Šzg§]»ŸPZq-àVÐ
Ÿ~uÃ4™D�Zzg{mîg6,py~Ô igGs ¼Š‚>VJ-gLìX

~uÃ4™D Blood Stream Âx~ÔZzgW-$~XŸÆ Lymphatic

ÃTyfe�SÐ Antigen ¦ñúWzgÃ¶K:¯D�XZzg‰„z{ �
Ån„»ZW,gnp�z{ Antigen Š1afe�Xz{Zq-¤!g̀Z�¿Zzg

)iCÙ(ÆF,\ö
I
0 Toxins ÆÜsŸÅ™«™D�ÔZzg Viruses ̀Z�Zzg

ÔŠzŸ]ÆŠgxypŠÃ]fe�Ô IgG pZmÃ"ZW,™Šï�XZŸ†îg6,Ô
Zzg{g`™Šï�Ùc*Zzg

(Ÿ-�õ
EE

@*xCúWzgzVÃ��uZe$™}ƒD¸
Ÿ]Zzg¢~XQyÆèÃg{!*Ñ&¢AZzggK�#ÖÅzzÐÔz{Zq-

Å Foetus ~ŠZ4ƒMh�ZzgZq-%æZ¢š-ö
EG

Placenta qnúg]Æ
SkS¤Æ Antibodies ™«Üs¼~Z%ZnÆ™D�XZ¤/

~ÔÂ7aZ Placenta ‚BaZG7YD�ñµŠî¶Q7ŠZ4ƒä
ÆX Microbes ƒZâ̂VÆg3~)ôpƒY@*Üs~

z{ƒ@*ñ]ÅŠ–Æ�85Âî
G

ISkÆz{aZƒ@*åXSkzzÐ
ÅÜsŠ7VÆ (Embryo) âVÆÔ™«™D�< Antibodies

aZöÆz‰ÜJ-X
ˆk”V~ Antibodies :t (Immune Globulin A) IgA

ÔSaliva Æ‚B±**ƒ@*ì‰W²~Ô Antigens ñ�ŠƒD�˜VŸÃ
ÔZzgWÕVÆZ�ÛZiZ]~XQy Gastric, Inucus, Airsacs âV»ŠzŠ|ÔpyÔ

Æ¥DyÐ Veruses ”VÅˆ8L!*Z°Z„îg6,mgBbìÙc*Zzg
��F,ßŠï�Z,gîHzZTVÃX

Ô��‚!îg6,!**Zq-Šzu}ÆxËƒD�ÔŸÆ IgAs

ŠZ4ƒD�ÔZzgz{ Microbes Qy»V~ªx™D�˜V¹Âîg6,

SkgKÃNzw~gnp�Xtƒ@*ì‰ǵ‡.Þ½z43ð˜ãÆn
w!îg6,ZëÕo6,X

Å™« Foetus Ô�âVÆg3~ZZ%ZnÐ Antibodies

™D�ÔâñßŠ”VÃQyÅaZöÆÌ̂"–gZ7ghDÔÉQyÅ
˜ã»¿$+2gYg~gnp�X

ÓxâñßŠ”VÃâVÅ§sÐæŠÆYg~g�Å¢zg]ƒCìÔ
7ƒDXSkŠzgÆŠzgZyÔ IgAs Yèz;V6,Zq-âñßŠ^ÆŸ~Ãð

Åñ�ŠÏƒCìÔẐKâVÐa*ìÔtŠzŠ|^ÆN IgAs ŠzŠ|~
ÆZW,Z]Ðôpg‚rìXÇ‰ Microbes ÂxÅ™«™@*ìZzgF

¯kÌ¸T$ƒYCìQ̂yÆ7g~™äÆQy Antibody ÆÔt IgGs

Æ}.â]Å•Š²^PZq-àV»ƒY@*ìX
�Antibodies H?äLª]»ZÖgHì�Ãy&ì?Ãt

ÐôpgppÅÔZ#�?ƒD�Zq- Microbes ÃÒ™D�?Ã
Ãgx~ZzgËqÐÌ**zZ.ƒDƒ?Htvg~âVc*vg} Embryo

!*\ƒD�?c*HZ(¼ƒ@*ì�z{vg}zZ−+n�Zq-œ�êZzg
!*ëï™?$¨45é GG

GESæŠÎZw~ŠzâVzZ−+ÆNzw Antibodies ŸŠc*ì?Ãt
Aid Ð!*CÙƒCìÔâV85Âî

G
zZ.7ƒCì�z{«ÅˆìZ,Zq-

Æ‚B!*\ÇZ(„**zZ.ƒ@*ìQyÓxÐ�ƒg;ƒ@*ìX Plan

Andtibodies A$YVŸ]ñ�ŠƒD�âVÅYC~ZzgSy
ÆaZ™äzZßVÆÔ»x™D�Z,Zq-§&~?

Antibodies ÃyÏ¤‰Ü9ìSyŸ]Ð�âñßŠÃ¢zg]ì
Antibody Å?tËqwZq-Z·t7ƒYì�QyŸ]Ã̂zsg‚rì

ÅaZö~”VÆnÔ�0*ñYD�Z+(~˜VÐâñßŠa
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ŠzŠ|a5�X
6,z” Antibodies ŒVÔz;Vƒ@*ìZq-ŠzuZ¹„Zë7{Ô

‚!Y0+ZgƒD�X6,z9Ô',ÜsSkÆÔSK̈ãn}~ÇƒD
Antibodies �XSknÔ-VÂ**gïîg6,Ô^�ZKâVÐŠzŠ|a*ìSy

ÆÜs)ôpƒYìX@*ë Microbes ÃZLn{~Ç™YìÔZzg
Ã Antibodies âñßŠ»̂n{Ô¾qwÔZ,Zq-§&~ðƒZì�z{Sy

Ç7™@*ìZzg:n{™@*ìX
6,z”Ç™äzZáZ4,Z'.ø

J
Sk%³6,¹„¾ƒD�XZk

�i0+ÏÆnZëƒD�z{^Æn{~Ç7ƒä AntibodiesnÔ
0*D�Zzgz{âñßŠÃ̂QkÆŠ7VÐôpgnp�X

Ô�n{ÐIU7 Antibodies 7{ŒV6,»ƒä70*@*ìX
0*D�Ô¾TÔ
gZq-Z»ðÆW-$Ð_.[GYMh�XWÕVÆ

Ÿ]âñßŠÆZ,Zq-§&~ðG‰�‰�z{™D�Sy
ÆZ+Cå

E
EEZ[»¿X Antibodies

!hÐ*î Nîg6,ÔtÃðZ·t7ƒ@*ì�t7ZCzZu]F,KM0*D�
Z,Zq-Ÿ~XSK̈ãŸÔZq-"uZo§&ÐöyÅƒðVwìð

%³ÐgnpƒñZq-7g}îg6,»g™Š (Embryonic) ÅÔ*g@*ì854-ö EE
GE

Zq-åîg6,%³zZg~§&~X¸zzì�zZu]� Immune System

�ÂµGYD�z̧q5+k,ƒäŸ~CÙŠyÔCÙ‚ZzgCÙ4ÔÑg~WD
�Zq-)©àîg6,pzgCÐgŠ~§&~XDîg6,ÔSkZô!*]»

'Ô™@*ŠO@*ÔZvì�aZ™@*ìCÙqÃZq-¹„ë{öyÆ_.X
ñ�ŠƒD�Ô Antibodies :t (Immune Globulism) Igm

ÆR6,XZ#SK̈ãŸ‚o™@*ìZq- B Cells ~Zzg Lymph py~Ô

ƒ@*ì�aZƒ@*ìŸ~SkŠÔÆ Antibodyª IgM »Ô Antigen

�Z[~X
aZ™YìX IgMs )**aZƒZ^(ÜÆz·~ Foetus Zq-

Z¤/Zq-ŠÔLú™@*ì^6,âVÆg3~Ô
gVwÆÔZ¤/z{OW,™@*ì
ÅaZzZg~ZŸ†ƒ@*ìXSk IgM Fg~ÐÔ^Æ Microbial QkÃZq-

»Åð Lw IgM OW,ƒZìZq-%nÐc*7Ô Foetus !*]»ç™äÆnWc*
QkÆpy~Y™Y@*ìX

Ìñ�ŠƒD�py~Ô IgDs : (Immune Globulin) IgD

ÆR6,Xz{WiZŠZ:»x™äÆ‡.Þ7ƒD�X B Cells ~ÔZzg Lymph

Ãñä~Qy Antigens ™fe�Ôz{ Attach Æ¥VÐ T Cells pŠÃ
ÅæŠ™D�X

uÃ4 Antibodies IgEs : (Immune Globuline E ) IgE

�f)ŠZgƒD� Antibodies ™DƒñpyÆ·î~ÔƒD�Xt
&Õä ENä§Zzg‰Šzu}pyÆŸ]ÃkB™äÆnÔZzg:LƒD�

»Åð LwZz™ƒY@*ìZ°cà IgE ‰Z°càZW,Z]ÆŸ~XSkzzÐÔ
Z�x~X

/Zg»YIzVÅÃleJÝðÅÞŠÂVÃ
¬ÔëÃY,̂{¢8ƒÇ¥â]»�R[J-ëäqÝHì:

)Š7V(Ã�Ÿ~ŠZ4 Antigens !*0+|fe� Antibodies

CÙZŠÔÆnaZƒ@*ìXZq-3 Antibody ƒD�Zq-Zn»
Æn Antigens ÔDÙZg;Z Antibodies ‡.Þƒ@*ìaZ™äDÙZg;Z

taZöÑzqƒCì‰„ŠÔŸ~ŠZ4ƒ@*ìZzgT**Y@*ìXz;V
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ÆÔ��aZƒ@* Antibody Zzg&¥q Antigen 7g~ñZkƒCìŠgxy
ÆnÔÇ‰Zq-JÆ��Zq-̧~ÇÐ Antigen ìQkºm

ƒCìX Fit 

3ÔZ#¢zg]ƒCìÔF,KMŠêì¥â]Ã�z{g‚rìZq-
aZ™@*ìX Antibodies Åg~§&~ZzgZ

Z#�tƒ™g;ƒ@*ìÔz{bCÙ{™@*ìf;-$Zzgö)»�SK̈ã
ŠârÅ™ÆuzŠÐ¹WÐƒD�X

Ô�{mîgÐâVÆŠzŠ|~gÇƒD�Ô Antibodies‰
Å¢zg]Ã7gZ™D�Ô��~i**‡.Þƒ@*ìaZ Antibody ��Zq-Å̂
ÃX Antibodies ™äSy

ÃÇ™70*@*ìÔ@*ëZ7ghŠêì@*� Antibodies »̂n{
z{^ÆŸÅ¢zg]7g~ƒnX

ŒVëZq-åîg6,»g™ŠÂx!3›4è NG
GEŠÙ�XŸ]~�

aZ™D�ÔZv!3›4è NG
GEHì¥â]�ZL~gnp�y~ Antibodies

ÆDÙZg;,]½ Encyclopaedia ÆÔZk§b�z{ Antibodies ö÷Sy
¯ä Combinations Šï�X´z{Zi,ÔZväŠc*ìSy"ÅgŸ]Ã

Å&¢AÔZ+�SK̈ãŠârÅVÐ!*ÑF,ƒCìX
ùz{ßvÔ�Wçñ6Zg»Y~¢gnp�ÔZ,Zq-6,¡½ï EHÂx

z{7™MhX — Æz�ŠÅzŸs#™Mh�?Zk»�Z[ƒ@*ì¹‚Š{‚
ÜsZq-zZuqz{™Mh�Ôz{ƒ@*ìǵWÐ)xGzŸ]�%æEN}

ƒD� (Scenarios) îg6,pŠ§ŠƒD�Xz;V¹‚g}{Coø
%Ë‚³ZP#ÖÆÔ��7g}îg6,‚gnp�Y+$Ø`äZq-
�Z[»ÔSkÎZw»�LLùëzŸs#™Mh�SkÂxÅZg»YÅZ̃jV~?óó

~Ð¹„=w¬x‡ìǵƒ@*ì� S c e n a r i os Sy
ÐXŒVfs~Sk Antibody Q½ZåZq-zZu Immune System

»Ü?ì�ZL~Ãð‚³ãCŠ7g‚rì:Ñz¬]~ Scenario

Immune Ð�aZHåZq-zZunÆ Gene æZ¢š-ö
EGÂx¯ƒ@*ìZq-zZu

LL!~ÐpŠÆÝÑ]aZ™@* Gene )Zq-nÆ6,z”(Ãt Globulin

»Zq- Immunoglobulin ŠH!óóZzg(,Jc*SyÝÑ]ÃZk§b�z{¯D¸
Æ»g~ Genes A$Nzw}2éaZƒD�� (Molecule) Z‚?

Å˜ã™D���Šz!*g{YÅ&¢Agnp�Xóó
tVwZëƒCìŠÚ~�ù)ôpƒC�ÃtZg»YÅãCŠ,

X6,�Ãt¯ƒ@*ìÔZzgK~f‚ÅÌðZzg%æFN�Ûd$úöÆ§jÔZg»Y
IÒ]Ð¥�qƒä~Ôgnp�XZ[ëSkŠð�Š„»]/úY,̂{
fe�:

ÐT Gene :LLÑz¬]~æZ¢š-ö
EGÂx¯ƒ@*ìZq-zZu (1)]

)Zq-n»6,z”ÃXóó Immune globulin äaZHåZq-zZunÆ
aZH Gene ªÎZw��7ÞƒÇƒ@*ì:LL¾ÐtZ¶k

ŠHå?óó
Zg»YIÃÒ™D�7™äSk%³Ã
gZq-)Zë,Æ

Q½ZìÅzŸs#ƒãƒÏX Gene ZzgSkÆ�Ûd$ÆX¾qwÔùtZ’Zð
ÆŸ Gene Æn**eƒ@*ìpŠÐÃgxƒ**X Gene t‚³îg6,Zq-

ÅZ·tÐ¯z^»**eƒ**ƒ@*ìZq-|XT»ZŒÛZgZg»YI‚b
ŠZâVÐ¼Š!*gƒZìXëZq-Vw6,zWZŸ÷‚ñÔR,¿Zg»IÔÐ
Skñçq6,Š}Mh�Xz{ƒ@*ìÔZ¤/i0+ÏÃZq-{mŸÅ¢zg]ƒC

ìÔt¹YYì�tgBbìZq-¸̈ZkyƒäDrð Ng]Z(g™äZq-
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ŠiSk½~»Ñ]~Xzg:‰ZÅ;5é WXGOC¤Ðøg~™Ð!*ÑF,¿Gƒñ
ƒD�SkÅ¯z^~X@*ëZg»YISk`6,6,Š{eZs�Zzg¯D�

Gene Zq-**ª»Gz£‰�LL�¼�cgìÔz;VDîg6,ƒ@*åZq-
»ƒY@*ì¦ñ¬Šx Scenario Ñzq~Xóó6�ƒ@*ì!*Ç²£Õä NÔ

6,„X
LL!~ÐpŠÆÝÑ]aZHå!óóZzg(,Jc* Gene :pt (2)]

»Zq-Z‚? Immunoglobulin åSyÝÑ]ÃSk§b�z{¯ñ¸
Xóó (Molecule)

XGene z,**eƒ@*ìÔë�Ûn™D��z;VÑzq~åZq-
Æn�¯ƒpŠÐZg»I Gene z,t!**îg6,**eƒ@*ìSk¬

Ò**]Šï�ÔøzòËxãCŠÅ‰�z{pŠÆÝÑ]aZHìXLLZ,
Ò**]Ô�Ãð‚³Šg7gnp�¯D�Zq-ZhVw%æFN�Ûd$úöÆ
§iÅÔZg»YIÅX

aZHìZzg(,Jc*ìpŠÆ Gene Zq-Gz£ìw™@*ì�Zq-
ZÝÑ]Ô�_“g‚rì:ÂyÆQßßVÐZzg:‚³›ëÐX

ÐaZƒD�Ô� Gene Z,Zq-ìà Antibodies SkÆ´z{Ô
�!540î NEGEîg6,pŠÐ¯ƒ@*ìÔZzgQkÆÝÑ]ÔÃǵƒ@*ìZ,pZmZzg

ÃWäÐÛzã™*ÐŸ~XSk» Antigens ‚|#6�z{gzÈ�
Genes Zzg Antigens— Èƒ@*ì�z„{ÛÔªÔZväaZHåŠzâV

ÆÜs~X Antigens, Antibodies ��f)ŠZgƒD�aZ™ä
:LLA$Nzw}2é»gƒD���es�Z (3)]

ƒäÅ&¢Agnp�Xóó Re-Combine Å»g~Ã�ZL~ Genes

SyNzwZzgåz~Z£wÆ}2éÆÔ85Âî
G

»x™äÆQßßV

ÅzŸs#™ä~**‡.ÞƒD�ÔtZg»IN*wŠï�Sk!hÏîÃë
ƒñ�LLtÂxpŠÐz�Š~Wc*ìLL˜V}ÌZLÑÅzŸs#™ã
ƒCXz{Òy™äÅÃÒ7™D��ùZ(Zq-Ñ�Z[ÂxpŠÐaZ
ƒ@*ì
gZq-³ÆZ·tÐXZ#z{ÃÒ™D�Ñä‰zŸ¬»pŠ
ÆZLSy)bÆnÔz{ÃðzZŠ!*]‚t77™Mh�1{}

XZ(™DƒñÔz{ZK$zg-VÃÔ (Scenarios) ƒñZzg5&©**ó
ZzgŠú}�z{7™D�Å**ëqÃ"Õ[™D�X

SkŠg(,~ƒCìf;-$T»bCÙ{ƒ@*ìSyNzw}2é
ÑÄZîg6,¯ñ‰6,Ze„ƒD��¥â]ÆDÙZg; 20 ~�ŒÛd$

ÅZ»ÇVÐ{}ƒD�X@*ëÔ6�¬f™Wc*ìÔ Combinations

:Â3ÔZzg:ÃðÂx3~g‚rìÃð&¢AIÅZzgaZ™äÅLL´z{
ZN[™ÆÜs"ˆ[ Combinations Zi,Ô3¯@*ìt¥âC

Zk**]~Ð9—ÃZq-Zq-™ÆXSknÔSk!*]Æn¢zg]ƒC
ì¹ic*Š{!*ÅgZzgoƒZN!}2xÅXz{�™D�Z(Zq-ŠúòÔ
ƒD�¹„F,¹c*CfsÆÃc*]ÐzZWËŠñ‰6,Ze–Æ�
»gHŠHì)ßYÐc*SK̈ãŠârÐ:

ƒYC Developed LLßÅæV�aZ™CìZLW\ÃZzgˆ~
~Jet Plane �ÛR,k~ZLW\ÐXc*ÔLLt�pŠÃ¯0*C�ˆ~

ƒYD�X Develop

!*Ñ¿‹ðŠï�!**îg6,ZgÐËÌ¸~¿ÆnX
¾qwÔ85Âî

G
t¿ƒD�¹ic*Š{x£¨~¹z]Æ�æZ¢š-ö

EGÂxÆ
ÁÜÔ¿ŠgWæQßw��~i7Šgc*Äƒñ�c*Q½}�Z·tÐH

Åñ�ŠÏSK̈ãŸÅ™«Æn»°7ƒCìX Antibodies ìZzgÔ
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æZ¢š-ö
EGÂxÃ»g™ŠƒäÆnÔZzgSK̈âVÆi0+{g�ÆnÔ

Killer T Cells, T Cells, B Cells, Memory ÔæŠÇg Marcophages

Zzg¹‚g}Šzu}5ËkÃ¬zyÆ Cells, Suppressor T  Cells

‚B»x™**ƒ@*ìX

�æZf~ZEwƒD� (Organs) /Z¡IY

(Bone Marrow) §ÅaZö»%œ/:ÍŠ}ÅA~    

Z#�‹zlZzg**Ç‚Å6,�CÙ~'.ø EeZá‰Ô̧¹‚g}
»‚oGZ̧zgŠkc*Gg{Šyˆ (Radiation) ßvŠ}ÃVÐå3zZáàk,

Z0+gzy̀c*ypyc*!¸ç NEZW,Z]Ðâg}‰¸XYâgzV6,Š!*]G‰¸
ØÎ�SyqŠU*]ÐOW,,6,HzZµƒZåXOçtzZãƒZå�7g}Ÿ6,

~Zzg Blood-Forming, Generative Cells ÆZW,Ð Radiation

~%‰¸X%Ÿ]Æ�f)ŠZgƒD¸ Lymphoid Organs

ÆnZzgúWzgzVÆÜs§îVÆn9R�x%‰Z̧zg Clotting

F$Z%Zn»Dgƒ‰¸X
B o n e SyZëŸ]ª¾|Ÿ]ÅaZzZgÅ5Ë~

ƒCìXŒVZëZzgŠN`tì�F§b§bÆ6,Ze„Zk Marrow

5Ë~~aZƒD�XSyŸ]~Ð‰�ŒVaZƒD�ÔZŠZ
ÅaZö~Ô‰pyÆZ+A)é

E
EŠ~Ô‰ Phagocytes ™D�Zq-™ŠZg

ZâYÅ¹~XtŸ]ZƒD�Zdw~Ç‰z{ZƒD�
QyÅ‚|#~X

t)©àƒ@*ì�Zq-¹„{maZ›Âx‡ìHŠHì¹

ÑÆnX Same ‚g}ZŸ]Æn�»x™D�
ŒVÔz;VŠ3ðŠîƒDƒñZq-Z•ðL¥»z^ÃtZg»Y

ÆnX¸zzì�ÃtZg»YÆŠú}�Mï~Y0+ZgQ½}�Zq-ï~
Y0+ZgzVÐƒD�X

ZknÔùZ·C‚B„ÃgxƒäzZáŸ]¯Mh�Zq-Âx�
‡.Þƒ@*ìaZ™ä6Ÿ]QÏ‚|#~�z{¯ñƒD�?tDÙZg;
SAVÆxËƒ@*ìÔ��O7,D�ƒZ~
gZq-³ÆZq-Š}�Æ

6,CÙZq-ÆZ·tÐZzg§i¿~Ô¯D Top Zq-Z•M5Ë~6,Ô¤/ä6,
ƒñZq-!*Ç5¤8-X

´z{SkÆÔSk¤8-~z;VÌƒ**ƒÇZq-Šzu~5Ë~¯ä
6S"54ø GEH

X
tc*Šǵƒ@*ì�Zq-SK̈ãŸÅðƒCìZq-ŠkÑÄ±5é

YNEZdQk
Zq-¤8-ÆX3Ô�Ÿ»¤8-šuƒ@*ìÔg‚rìZq-eiZíZÚic*Š{
6,¡½ï EH�ËSK̈ã;ðVÐ¶6,Ze–Æ‚BSk»».Þ7ƒYìX

ÆŠgxy¡¯ðˆì@*�zŸs#ƒn� Brick tx¹3Zzg
÷Šð�Ð½ZGz£ƒ@*ìZg»IzV»X

Thymus /ë~Y:
„CÙŠ3ðŠêìƒDƒñ Thymus §»Cîg6,Y,̂{he6,Ô

Æ%Ë{m÷ÆÔ»x�t™@*ìÔ¾qwÔZ#- Organ Zq-©à
îg6,_·~W@*ìÔ!**ƒ@*ì**‡.Þ¢X

Zq-nÅF,šMqÝ™D�7Ô Lymphocytes~Ô Thymus

~X Thymus ?äSk!*]Ãß77,JìXŸ]F,šMqÝ™D�
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F,šMƒCìZq-¥â]»nŠ!ÔTÃCkHYYìƒä6,Zq-
{mÅð LwÅf;-$Æ‚BXSknz;VZq-Zëƒ̀@*ìTÃ¢zg]ƒC
ìE+™{™äÅŒV9X�ÃðŠêìR,“z{ƒ@*ìZq-7gZÂŠ{Í“»Ô

ÔZzg��QkÐqÝ™@*ìz{ƒ@*ìZq-(Ÿ- î
EE3X*¸ Thymus �ƒ@*ì

Å=ô~ÔŠzâV"ÅgƒD�X
WgZ3ƒD�‚BZq-¹ Lymphocytes SkF,šMÆ»6,Ô

Zë¥â]ÅZÝÆXz{Ÿ~ñ�ŠŸ]Æ{mS:]ÅÙ|#™**
ÃÔŸÆŸ]ÅÙ854è

EG
G1ð Lymphocytes H�XZq-ÒpÐÔ

ghD�−}ƒñ¥â]Æ‚BX Thymus YC�XWy»gÔtŸ]
Ÿ~»x™D�Ôz{Ÿ]6, Lymphocytes Zk§bÔ6�

ú7™D�ÔXÅÙ|#Ðz{5ñYD�X
ÐúHY@*ìZzg Lymphocytes ÃðŠzuZ3c*Ûzã—6,

Q¹n{™Šc*Y@*ìX
ìwHY@*åƒDƒñZq-)Zë�ÆÔ Thymus ‚ßVJ-Ô

Zg»I‚bŠZâVÐZzgZEwƒ@*å
g',Zñ**xÞŠ]ÆZg»YÆ
nXqD‚ßV~Ô¾qwÔt!*]ªCÙƒðì�t�¯ƒ@*ìøg}æZ¢š-ö

EG

Âx»Zq-Ú¥âCa],ÆXZ(¼™YäÆÔ̂Zg»YIÔ�Zq-Ši
ƒDƒñZq-)Zë�ÆÔZ[áÆ(,ñ Thymus Z´yG¸�

�Zq-7g}îg6,¬Ð#³ÃtQÏ�Æ!*g}~Xz{ŠúòG��
¬Lz�Š7g‚råÔZzgQ½ZåD+g�Zg»ÐXz{~iìw™D Thymus

ÆX Organs ¯åZq-îsZg»ðŠzg~£¨~¹ Thymus ��
ƒäÆÔ Develop ÆÔc*%QkÆ7g}îg6, Thymus ¾qwÔ%

7¼ƒñƒMh¸Ù|#™**ŠÔÃZzgæZ¢š-ö
EGÂx7g;ƒ@*»x T Cells

™äÆ‡.ÞXÃðÌ%Z,Zq-ÂxÆi0+{7g;ƒ@*å85Âî
G
?t]7,_

7aZƒZåZq-îsZg»ð§i¿ÐÔ Thymus ƒZ[ƒ@*ìo]�
Éåg;ìSk»z�ŠÔåZzg9‚ÝCÙUÐÔZ#Ð�ªSK̈yWc*å
z�Š~X

(Spleen) /Zq-!��:I
Zq-ŠzuZªÚuKÔøg}æZ¢š-ö

EGÂx»ƒ@*ìDw)I(
@*i{ White Pulp Zzg Red Pulp XIŠzZbZYÐï™µƒCì: (Spleen)

Red ~Ô¬vƒD� White Pulp �aZƒD� Lymphoctes

~XZq-- (Blood Stream) ~ZzgA$ŠZ4ƒD�pyÆ·î Pulp

_·»g™Š7V»�z̧q5+k,ƒD�Sk�~Ô��g8-~�Zucƒ@*
ÆZz6,~z~ÔZzgZq-)©à¦k,ÃªCÙ™@* Abdomen ìZzgzZµƒ@*ì

ìXSkÆ&Ó½0î EGÂZzgë{ZdwƒD���¯D�SkÃSkŠgª]
**uZzg)©àX

Æ�ÛZøÔ‰�æŠÇgƒ**3ÅaZö~Ô S p l e e n

ÆD~ZzgS]ðy~ÔƒD (RBC) ~Ôuc8-.ð EGV Phagocytoses

ƒ@*ìZq-ÂŠ{ Spleen �ÁZiÁZ,„Zë‰�z{ÂƒD�X$¨45é GG
GESÔ
ÆX@*ëtbCÙ{™@*ìZq- Organs Í“»Ç‰Óxøg}Šzu}

»g™ŠÏ»ZzgZq-uJ-f;-$»��)áµƒ@*ìÍ“ÆZq-ÂŠ{ÐXt
CÙqÃF,KM~Ñ@*ìÔËÌ)bÃzZµƒä7ŠêÔ%WgZxÆÚ»x

JYxãÐ»x™@*ìZK̈VÆnZK Spleen ™@*ìX|~Ô
aZöÆœÐÔZzgYg~g‚rìZLZdwZ#J-�ZvÅ%èƒCìX
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/3ÅaZö
7g}îg6,‡.Þ7ƒ@*ì7gZ Bone Marrow âVÆg3~»̂

ÜsÅ̂ Bone Marrow ™äZLZdwÃÔaZ™äpyÆ8-.ð EGVÃX
ƒY@*ì? Anaemic aZöÆˆSk÷ÃZ�xŠ}YìXH^SkŠzgZy

W@*ìZzgZC™ŠZgmLìZzgrð Ng]qw Spleen 7XSk%³6,Ô
)uc8-.ð EGV(Å Red Cells ÃZLNzw~á©8ìXBƒñ�ŸÃ

Spleen Å¢zg]ƒCìÔ Granulocytes ÅÔZzg Thrombocytes

ÃÌ»g™**Ñzq™ŠêìÔ�� Lymphocytes SyŸ]Æ´z{  )Dw(
Qk»Zë�Ûnƒ@*ìDwÔ¾TÔZq-"ÅgÍ“»ÂŠ{ƒ@*ìXz{Z+Zq-
f)ŠZg~heÆ‡.Þ7ƒ@*ìX!*z�ŠSkÆÔ85Âî

G
Z¤/z{™@*ìÔùz{Šg»g

¥â]ÆZzgZbZYÆ‚BWgZ3ƒ@*ìaZ™ä)©àîg6,ë{Ÿ]
ÃSk (Spleen) Zzg6,z9Ã?Zv�ðHåSK̈ãŸÃÔSk~aZHåI

§bÐ�‡.Þ¯äQkÃŠzu~f)ŠZg-VÃÌZLf)heÆ´z{pŠÆ
ZL»xÆZ#LZ+¢zg]ÑhƒCìÔZzg©™@*ìQkÃ¢zg~
’k]ZzgaZ›ÂñVÐX

Phagocytosis

)ÌðŸ](Å Macrophages Dw)I(ZL~Zq-M®ZŠ
Ã (RBC) gBbìXtøfe�ZzgÇ™fe�Š*Zzg**»g{uc8-.ð EGV
Spleen ‚B~‰ZâYZzg‰**»g{pyÆŸ]Æ��pyÆfg=

»g™Š Recycling System J-ÑñYD�Xz;V6,Zq-¹Zë6ð
Ÿ]Ôå‰06,z”Ã Macrophage gLìŒV6,XDw~ñ�Š

zgh+~ Bilirubin ~ps™D�XA$Ô Bile Pigment Zq-—Bilirubin

ÆBile Ã5Y@*ìXSkÃgx~Ô (Liver) uÃø~ghZY@*ìZzg®
~0*c*Y@* Bilirubin ‚BŸÆ!*CÙ{g`™Šc*Y@*ìX¾qwÔßì»‚?�

Æ‚B{g`ƒäÃƒ@*ìÔƒ@*ìZq-¹å[— Bile ìÔWÕVÆ!*CÙ
��ŸÆn¹„Ëƒ@*ìXSkzzÐÔß;zZ:_.[™1Y@*ìgK

Bone WÕVÆZq-{mz~Zzgz;VÐÔ¬®ÃY@*ìZzgA$
ÃÔ�Zq-¢gg‚y— Bilrubin ÃXŒVÔÑƒ@*ì{g`™** Marrow

ìÔZzgÔ‚B‚BÔŠz!*g{qÝ™**ƒ@*ìßìÃX
»ZŠZwøg}ŸÆnZëƒ@*ìX¸zzì�85Âî

G
Bilirubin

@*ìX4+VßV~ÐZq- ™ 3ÓÂî X‚ÌXSkÂx~ç**u}òaZ
(Jaundice) Zq-{mÅð LwÐZzõƒYCìÔk,‡y Bilirubin ƒCì�Z#

Ÿ~aZƒ@*ìX¾qwÔŸ]øg}Ÿ~Ô6�Z¤/z{Skç}Ð
zZ.ƒD�Ô{g`™D�¢gg‚yZâYÃøg}ŸÐZq-(,~_5½5Àö

NE
GY

Ð²z{ZN[™D�»gWæZâY»Qy~ÐZzggnp�QyÃZEw~
Zq-ŠiZzgX

/ucpyÆŸ]»fí{y
Åf;PŒVZÌ»7ƒC�X Spleen

(Thrombocytes Zq-{mlZgpyÆúV)uc8-+õ EGZzg Spleen

fí{™@*ìXÂLfí{óœ¾ŠwÐaZ™@*ìZq-{�Zq-e{%»
Ô¾qwÔZq-gN* Spleen ~�
gfí{yÆZEwHYYìX Spleen

‚�ƒ@*ìÔZzgz{Z+(7g‚rì�ZEw~Wñ
gZq-fí{
yÆXZ+ßgÂV~ÔIÄì(aZ™ä',Zñuc8-.ð EGVÆZzg

(,ZƒY@*ì‰Fg-VÅzzÐZzg Spleen ÆnXZq- Thrombocytes
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gÄYìZq-(,Zfí{yÌX

/kB~æŠÇg
Z#Zq-̀Nò¼~Fg~c*Ãð%nŸ~aZƒ@*ìÔŸaZ™@*

ìZq-æZ¢š-ö
EGúSkŠÔ6,ÔWâŠ{™Dƒñ§Ÿ]Ã(,"®ZŠ~

ÅaZöÃ Macrophage Zzg LymphocytesÔSpleen pŠlŠZ,Ï]6,Ô
Ì8~î O©8ìÔuòW6,cÔ~��ÑzqÅ Spleen (,J@*ìXSk§bÔ

YCì‰Zz‡]6,²%nŸÃvyàYìX

The Lymph Nodes Zq-ŠzuZaZ›%œ/:  /
SK̈ãŸ~Ôz;V6,Zq-7:Å¤‰ÜƒCìZzgZq-7:»f;„

ÂxÌ�‚g}Ÿ~;ƒ@*ìXz;V7:SøÌƒD��P{6,
7:ðgnp�ÔZzg�Z#¢zg]ƒCì67:ðaZ™D�Xt

ƒD  Lymph Nodes, Stations Âxƒ@*ìZzg7: Lymphatic ÂxÔ
BD�X Lymphocytes �XSkÂxÆ7:!è LE

Âx6�z{‡ìƒ@*ìÔZq-7{ƒ@*ì��Z�x0*@* Lymphotic

**CV6,�‚g} Lymphatic ìZK̈+MÅ>ðÆnXtÂxŒƒ@*ì
6,Spots �Sy**CV6,zZµ‰ Lymph Nodes Ÿ~“ƒD�Ô

aZGYD�Ô� LymphocytesÐLymph Nodes 0*ñYD�Ô
j[+ÔSy**CV~¤/Šl™@* Lymph **CV~P{Šï�ÔZzg Lymphatic

¾DgT�X Lymphocytes ìT~
Lymphatic Vessels j[+Ô Lymph tÂxSk§bÐ»x™@*ì:

~“ƒD�‚g}Ÿ~Ô¯ñgnp�Ók!*:VÆ‚B�zZµ

Lymp ÆZ§Zs~X CapillariesÆLymphatic Vessels ƒD�
~¦ñSkÓkÆˆ�Ñ@*ì Lymphatic Vessels j[+�ßÒì

vƒD Bits ‚B~‰¥â]Sy!*:VÆ!*g}~Xt¥â]Æ
6,XZ¤/Ãð Lymphatic Vessels �zZµƒD� Lymph Nodes �ŒÛR

Ã Lymph Node Ygq:¿Ñzqƒ@*ì!*:V~SkÅZ:qŒÛR
j[+Æfg=(,JðYCìX Lymph

Z+ßg]~ÔÃðç{Ckƒ@*ìÂŠÔÆâ:»Y,̂{heÆ
ÅaZö Lymphocytes Ô̂Zq-Z�ág{Šc*Y@*ìXSkñh6,Ô!gëg~Ð

~W**Ñzq™D�X Lymph Nodes ƒCìZzg‰Šzu}§Ÿ]
SkaZöÆ%³ÆÔ̂63„vGYD�õf6,˜VŠÔ

Lymph Æfg= Lymph Fluid Æ‚B±Zð±~Yg„ƒCìt63„
Lymphatic J-™̂D�X3„Ô� Lymphatic VesselsÐNodes

~“ƒD�ÔWylyZykBí�X Blood StreamÐVessels

OW,{´‘~¬Ð“ƒD�Xte@*ì� Lymph Nodes Yèt
ÅaZzZg(,|̂ƒCìQk´‘~X Lymphocytes 

Z[ëSkÂxÅ»g™ŠÏ»Ü?™D�:
Zq-{mÜzÜ»Âx�;ƒ@*ì‚g}Ÿ~X

�“ƒD�ŸÆZ´‘Y] Lymph Nodes Stations

~Xf;„¿ŠÔÆŸ]6,%Ãiƒ@*ìX
3‘VÅaZzZgf;„g7g^Æ}òÆ_.ƒCìX
SkÂxÆn**eƒ@*ìÔ��»ƒY@*ì85Âî

G
QkÆÁÜ~

ÐZq-Å)ñ�ŠÏ~ÔQ½**(,"ÐD+g�îg6,z‰ÜÆîsz²V6,X
Æ‚BÔ1 Lymphocytes ÆZzg Lymph Nodes 
gVwÆÔZq-Âx
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ÆÔË»x»7ƒ@*ìX Lymphatic Vessels%
Âx»x™Yìoƒîg6,ÜsZ¤/ÓxQkÆÁÜaZGYD

�Zq-‚BX

Âx~Ÿ]!*¿gT� /
Z¤/Zq-ŠÔÓx¥»zIVÐ*gY@*ìZzg»x[ƒY@*ìøg}Ÿ
~ŠZ4ƒä~ÔÂSk»Èt7ƒ@*ì�æZ¢š-ö

EG¯`“3ˆìX
SkÆ',ÜsÔZÝkBÂ¡ÑzqƒðìÔZzgZë3„Sk%³6,ZC™ŠZg
ZŠZ™äõfkB6,WD�X¬3„�ŠÔ»‚o™D�3YäzZá

Ô�Úøg}Ÿ~™̂D�Zzg� Phagocytes Ÿ]ƒD�ÔªÔ
¼�ƒg;ƒ@*ìQk6,Nzwgnp�X

t{mÌð™äzZáŸ]ÔƒD�Ô�Ç™fe�**Ih+{
Ã�ŸÆZ0+gzã¥V~ŠZ4ƒYD�ÔZzga¾ (Microbes) ̀Z�

™D�æZ¢š-ö
EGÂxÃZ#L¢zg]ƒCìX
‰Ÿ]æZ¢š-ö

EGÂx~ñfe�ÔÂhYhŠï�ÔÇ™fe
�ÔZzg{g`™Šï�!*gq-Ð!*gq-ŠÔfgZ]ÃZzgâùÛzãZ�xÃ��

I m m u n e  S y s t e m , øg}Ÿ~ŠZ4ƒD�Xt¿c*zZ§
Æ¹„ZëÁÜ~ÐZq-ƒ@*ìXtZ%ZnÆÜs Phagocytosis

Zq-¯g~ZzgOyÁD�ÛZë™@*ìX
Ô�ŸÅ7:¸ÂVÆŒYD�ÔŠze{u¥V Phagocytes

Æ�x@{GYMh�X
:tpy~‚ÎD (Mobile Police Forces) wÅ7:̧' X1

�ZzgWÐúŠgxy!*:VÆZ#¢zg]ƒCì!*Ÿ‚zîg6,6

ÎD�XtŸCZ»×VÔ�‚g}Ÿ~uÃ4™D�Ô
g{™z[Zzg
%ŠZgpgÆÌ}.#ÖZ�xŠï�X

ƒD�Ô Macrophages )Ãu7:¸ÂVÆ:t)Ãu X2

~zZµƒD�Xtz;VÐ˜Vz{ GapsÆ(Tissues) ��Z!*:V
»¿™D�Ô%Ë Phagocytosis6,Micro-Organisms ƒD�

w•ÆX
PZq-ƒD (Micro-Organisms )Ûzã Antigens Z¤/úWzg

�»°',Zññ�Š3äzZáŸ]Æn‚o™äQy»Ôz{n{™Š�
Å»°(,~®ZŠƒC Microbes YD�%Ë'×h+ZÑgxÆX@*ëZ¤/úWzg

Qy6,‡10*ä~**»xƒYD�ÔZyƒÃÇ™äÆ Eater Cells ìÔ
ÐAntigens '×h+‡.Þ7ƒD�ÔA$z{�#Ö~’YD�XZ#

ÆÕ»:L0 (Pus) '×h+’YD�ÔŸ]OYD�ÔZq-âù—
Eater YD�XSk»Èt7ƒ@*ì�kB;g‰�X˜VJ-Ô

ÐÔ�~ignp�¼ŠÂg»z›X Microbes ¡AƒD� Cells

~Ô Lymphocytes ÅZ:qu¤/òaZ™Cì Pus ÐQyÃ*g**ƒ@*ìX
ÔZzgƒ  Lymph NodesÐÔ Bone Marrow ��gh}‰ƒD�

ÐXZq-Šzu~æZ¢š-ö
EGñ`~Ô6îzZáæZ¢š-ö

EG
Thymus Ð(,|™

Ÿ]úWzgƒD�CÙq6,�z{0*D�Z§Zs~Ôøw3ÆmÆÔ
Eater ÆZzg85Âî

G
Š*C8-.ð EGVÆXtæZ¢š-ö

EG
Ÿ]Ç Antigens Šø7[

ÆX Phagocyte ÆÔZq-n Macrophages— ƒD� Cells

Macrophages Z’ZðZæZŠ~̧':   /
yZy¿~ÃŠ7,D Macrophages Z#kB¹!ƒYCìÔ
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»g™ŠƒD�Zq-ºm§&~�QyÆn Macrophages �X
ÆX Antibodies ZÓmƒ@*ìXz{Šz$+z±Zð~Ñq-7ƒDé {m

ÆÔz{Z,Zq-ÂxÆ‚B»x7™D‰�Zq-/©8 Antibodies ',Üs
Lead ìZq-¶K:Zq-zZu@s6,XÇ‰Zq-ÈztÆghDƒñ
n{™Mh Macrophages gÄYƒF¶KâV6,ï™Ô Aim Ôc*Zq-/Æ� Shot

�Zq-(,~®ZŠÃŠÔÅpÔÓxZq-z‰Ü6,XéÓxŠzu}æZ¢š-ö
EG

Ÿ]ÆÔ
ÐM a r r o w  B o n e ÌR~.GYD� M a c r o p h a g e s

Ô�gnp�Zq-¹îs²?§]Ô̧Vi0+{g{Mh�Ô Macrophages

S̈Kã ầB¢akÆ(X 15@*10) Zzg85Âî
G

‚ßVJ-X!*z�ŠQyÅgK�#ÖÆ
Ç™ä i0+ÏÆn¹„ZëƒD�Xz{gnp�&¢A_.[™äÅZzg
¿ÐX Phagocytosis Ã3~ (Molecules) Å(,}(,}‚>V

QyÅ$ºÿ
ELheÅ{¤¯CìQyÃ{™z[ÆæZ¢š-ö

EGÂxÆz{U
Antigens Šï�ÓxZâYÃXÃ¢zg]ƒCì™sGYäÅ‰

ëŠHVÔZzgŠzu}ZâY��Zq- Antibody, Micro-Organisms

Å‚|#~x¹gnp�XSy§i;ñ¿Æ{Ø6,ÔZâY Antigen

ÆTäYD�ÔÇ™nYD�ÔZzgSk§bÃð Antigens ��
g
Æn77™D�X Organism ZzgŠ–

/ÀòZÑgx
Z#Zq-okB~Ñq-ƒ@*ìÔZq-Àò̄�VÆZ½q»Z´y

HY@*ìŠgCfgZ$šð
JVZzgP»9z¯Y¢zgc*]6,yaHY@*ìX

uÃQÐF,KMŠc*Y@*ìSk)©àßg]qwÅ¢zgÂVÃZzgoÔ�
�Ñq-ƒ@*ìZq-!�kB~ÔÅÃ@VÃ7gZHYnXSÏ§bÐÔ

æZ¢š-ö
EGÂxÃÌZ´y™**ƒ@*ì(,}e:6,¯�VÅÜzw•»ZzgZ½q»Ô
½C™äÓxQkÆÁÜ»±äŠÔÆÜstH?ª]™DƒSk!*]
6,�HtƒzZµƒ@*ì?

Z¤/ŠÔÆZgZWic*Š{ƒD�£¨~°Zß‰Ü±äzZá
ÐÔkCYYìÔZq-{m—ÆZ�ÛZiÐHY@*ìXSk Macrophages

ìZzgZq-n»ZÑgx»wìXZq-îsgZ3ð™äÆ 'Pyrogen' —»**x
(ì

(Ÿ-@î EGEJ-˜Vz{
(Ÿ-@î EGEÆgg(,JäzZá%œ/ÃÃu™@* Pyrogenˆ

Ÿ~Zzg¿Zq-»° Alarams ìXZq-Šia¾ƒY@*ìÔ
(Ÿ-@î EGEgzZ:™@*ì

ggez©™@*ìXZq-—ggÆ‚B%!¡~îg6,WgZxÅ¢zg]ÃCk
™@*ìXZk§bÔÂZ**ð�æZ¢š-ö

EG¯`Ã¢zg]ƒCìÔ}Zzgya7Å
ÐaZƒ@*ìåîg6,eiZíHY@* Maccophages�Pyrogen YCìX

ÔMacrophage ì¶K:Îä
(Ÿ-@î EGEÆgg(,JäzZá}2xÃXSknÔ
ZzgŠ(,JäzZÑ%œ/(Ÿ-@î EGE»ÔZzg(Ÿ-@î EGEÓxÃaZƒ**ƒ@*ìZq-„ Pyrogen Zzg

z‰Ü6,X
6�t™sªCÙìÔz;VZq-åöy»x™@*ìXCÙ¢zg]aZ

P y r o g e n , ÅYCì"Íîg6,SköyÅ»x!ÆnÔ
—ZzgZ,„Šzu~ZâYŠ(,"Æ%œ/(Ÿ-@î EGE~gg Macrophages

(,JäzZá}2éŸÆ'
Ôt 85Âî

G
Sy~ÐËZq-Å)ñ�ŠÏ~ÔÂx!**»x7™@*ìZ=

ËqwtŠúò7HYYì�Z(Zq-ÂxQ½eƒÇD+g�îg6,Zg»YÐX
ÃyÔA$¯c*ìtöy?
ÃyY}ì�Ÿ»gg(,−ƒ@*ìÔZzgt�ÜsT§bÐÂZ**ð

Å¢zg]ƒCìæZ¢š-ö
EG¯`ÔQkÃ}Zzg7ya™**ƒÇ?
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ƒ@*ì? Macrophages Ht
¡

(Ÿ-�õ
EE

Ÿ]ƒD��{àWçÐŠ3ð7 Macrophages

ƒD�� Organisms Šï�Xz{ÎiÅ&¢A7gnpXz{Y0+Zg
ÜsZq-‡ì”{ZdWgegÆ@*,ƒD�Ô¡ZL�ÛZøÃZ�xŠï�X

Ht
(Ÿ-@î EGEì?
¬îg6,7X:Â(Ÿ-@î EGEÃð¤‰Üð™äÅc*aZ™äÅËqÃ

g‚rìXÇ6�ÓxŠzu}Âé~ÔZkÂx~ÔÌÔz{Zq-7ic~
ƒ@*ì:Š¶ÃðWgegk@*ë@*,ƒ@*ìWgegkÆZzgz™@*ìQyÅX

Hz{WŠòƒ@*ì?
¬îg6,7X
tÂxDñ]ÐWŠòÅ™«™@*ìÔZ¤/p�z{85Âî

G
zZ.7ƒ@*

ì�Z(Zq-åÂxQkÆZLŸ~»g™ŠìX85Âî
G
Z¤/WŠòLŠc*ŠHƒ@*¬

aZ™äZq-¯`QkÆZLŸ~±äŠÔÐZzgzzáCZLggÃ(,Jä
»ÔZzg�ÛZë™@*Sk¯`Ã»x™äÚQkÆ‚g}Ÿ~Ôz{¡7g3ƒÇ

�H™**ìQÐX Idea ÃðÌ
°iâ:ÔSK̈+M~i‡.Þ7ƒðìK¬]Ãñ�ŠWgegÆ

¹Á — !*g}~æZ¢š-ö
EGÂx~Ô!*z�ŠÓx)ßYgppÆQyÆßZ$+h+6,

QkÅÜƒ0*CìX
t
²£Ðö N|ì�WŠòZKÓxS:]Æ‚Boƒîg6,ðƒZ
åXgŸq~Ðc***gŸq~ÐX¥�qƒ@*ìZL{ÛÅ§sZzgÂéÐ
��Zvä‡ìHìXÇ‰�»Ñ]ÅCÙquùVƒCìZvÆ‚t'

LL'ÉQÏ»ì�¼ìW'yZzgi}~ƒQÏÆ@*Ẑg�Xóó
(176 )Îg{•{Ô

/¥â]»nŠ!
»½™**ƒ@* Macrophages Zq-ŠzuZ)©àîg6,ªZy±è NE»x

Heroes �æZ¢š-ö
EGÂxÆÇ ÔT. Cells Zzg B. CellsÃ Lymphocytesì

Ã»™äÆ Antigen ƒD�Ô�gnp�¥â]!*g}~ŠÔÆX
Lymphatic Ãª Lymph Nodes Ã7™äzZáŸ] Antigen Ô̂

Æfg=YD�X Lymphatic Channels !*:VÃ
tZq-¹Zë,ƒCìX¡Z¤/Zq-3g‚rìÅgZzgD+',z{

‡.ÞƒYì½™äZzg(,Jä¥â]ŠÔÆmÐ´%Zœ/~X
3ÆnY'�t¥â]»x~ÑñYD�X M a c r o p h a g e

ÐÔTÃ�åîg6,iƒ**ƒ@*ìæZ¢š-ö
EGÂxÅ¾wÕ Lymphocytes

iÆ!*g}~X
ÔÇ‰ÓxŠzu}Ÿ]Æƒ@* Macrophage t¹zZãì�

ìZq-@*,KÆZq-7g}îg6,LÂxÆX

Lymphocytes /x‹zi:
ZëŸ]ƒD�X]y±ZðŸ Lymphocytes æZ¢š-ö

EGÂxÆ
Åi',Š„Ã@VÐX Lymphocytes ~Üs…Y$Ëì

SyŸ]Åi0+ÏÅ¹*V**‡.Þ¢ŠwVZzgªÚu%ZiÐ
½~ƒC�ÔX~ÐCÙZq-ÔZKâÎÅW\ÔƒCì»°ÔÒy™ä~
ÃtZg»YÅ)qàÃX

 Lymph Nodes~Bone Marrow tŠ8§ñ�ŠƒD�
~Zzg�hzV~X ( T o n s i l s ) ~ÔÅ›é N!¼zŠ~ÔI~ÔŒÅ$
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~X Bone Marrow Z’Zðîg6,ñ�ŠZzgaZƒD� Lymphocytes

~Ô§»]Æ¹„ Bone Marrow Å¯z^ Lymphocyte

%æFNRuZgzZu]~ÐZq-ƒ@*ìX
!~ÐZq-¼Š§»C%ZiÐ*gD� Stem Cells ŒV

Lymphocytes ZzgZ(g™D�Zq-7g}îg6,5‚|#psƒDƒñ
ƒ@*ìZq-©à3��aZ™@*ìZq-ºm{m Stem Cell ~X)Zq-

ZÓm3‰�Zq-py»3(Z#tik,̈gƒ@*ì!*z�Š(,~F,ª]Æ745ë EEH

»Šzu}z,„ Microbe Species Z
+C42.ç
E

EGEG8-~ÔnŠ!85Âî
G

‚Š{F,+
Bone ~ìwHY@*ì**eÔÂSkzZ§»gZiÔ�z̧q5+k,ƒ@*ì Species

~Ô85Âî
G
ƒY@*ìZzgÌ(,ZgZiXtgZiÔÑ+Cÿ

GE
g;ì‚bÐW`Ì Marrow

Ô1ƒ@*ì¹„‚Š{§i¿øg}ŸÆnX
SkzzÐÔ¹‚g}Zg»YI‚bŠZâVäZŒÛZgHì�ŠgC

ZN[c*$+ÑîVÅ¹*VZ,Zq-nŠ!~7æ{gZiÆnÃðÂô7Š}
Lymphocyte MhX6,zWeZËZe÷‚ñÒy™@*ì�Zq-ë{Ô3é

ÆÔ��kBÅ3Ð:ë{Ÿ]L‚Š{Ÿ]ÐZq-Zg»ð§i¿
¹ Ð7¶�6�qDîg6,SkÅzŸs#ÅˆìXt|¬îg6,

¬xƒðìøg}Šzgq¢Æ‚bŠZâVÐX@*ëÔ²£Ñõ Nîg6,ÔZ#z{Sk
|Ãt™D�Ôz}7Vîg6,6gƒVÐZŒÛZg™ä~Zq-{ÛÆ

�X z�ŠÃXtZ+qìTÃJw™ä~Qy~ÐZÒH?ØCk™D
Òy™@*ì�Zg»YI Michael J. Behe Š*»	gç1

Z¾m‰›ëÃÔ¡ZvÆz�ŠÐZïg™äÆ{§ÔÃZ0+Zi™D�:
´z{ÔZzg$+¬ÐÔ!*g!*gƒäzZáWzVÃ{g`™Šc*Y@*ì

‚³ñ‹ÐSkegÐ�ÏgÂ©6,2VÃŠ*ƒÇXt9½ZèZtì�

‚bÆDÆ**x6,J‚³W¡~ZN[Æe~8ÃZ0+ZiÅ
YCg„ìX

ÔSk%æFNRuZgnŠ!Æ6,Ze„Ô��Qy›ë~Ð Lymphocytes

Zq-�ÃZ0+Zi™Š�‰Ô̧Zq-¹„Zë™ŠZgZŠZ™D�æZ¢š-ö
EGÂx

7ëFL™DgT�ŸÆŸ]ÅF!*gCÙŠy Lymphocytes ~Xz{ª
ŠÚZ¤/z;VÃðŸ]FgÂ7XZ¤/z{0*D�ÃðFgc*1hñŸ]Ôz{QyÃ

7[Ÿ]ƒD�Zzg 100 n{™Šï�Xz;Vøg}Ÿ~ŒÛd$
X1% ¯D�Üs Lymphocytes

Z[Ôìw™z�Zq-ognpƒñZq-)©à(,~W!*Š~ÔŒÛd$
Å®ZŠA$ (Lymphocytes) 7[X¡ÅŠNgN™äzZá»gÁ 100

Zg[ìÔßÍV 7 ƒÏZq-7[XZ¤/ëìw™D��™*Åñ�Š{W!*Š~Ãð
Å®ZŠ�gCÙ~ìøg}ìào~ƒÏŒÛd$Zq-™zhÒ:ÑÄ"ÏDÙZg

±5é
YNEic*Š{ì™*Å®ZŠÐXHteƒÇZq-oÆÓxZgZWÆnZ+

Zq-ÆˆZq-CÙZq-»ÔZzgSk Check up Zq-(,~W!*Š~Æ‚BǵZq-
Æ´z{Ôz{ÌF!*gCÙŠy~?

»Yg~gLìvg} Check up ?$¨45é GG
GES¼Ð7Ô1t§i¿

SŠOQŠOgZz&+ÎDgT�vg}‚g}Ÿ Lymphocytes Ÿ~CÙŠyÔ
™äX Health Check ~¼Š!*gCÙŠyZq-

Hteƒ@*ìúw™**�)©wîg6,±»g™ŠÏZ,Zq-
Y0+ZgzVÆù·ÅWðìz�Š~Z·‡]Ð?

~CÙ Lymphocytes HZ·‡]zŸs#™Mh�SyZq-7[
Zq-n�f)fe�Z,Zq-ú½}Zzgâ8-Ô»xÅF!*gCÙŠy¾Á
plZ|!Ð?
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$¨45é GG
GES7!

Lymphocytes ZvÔ‚g}™*îV»â´ÔðHìSyZq-7[
~ÐCÙZq-ÃZzgÎxìQyÃSK̈yÆDÅf)ŠZg~ÐX

Zq-¹Zë™ŠZgZŠZ™D�Üs~¼~ Lymphocytes

Zzg (Tuberculosis) Ô›t Rabies Ô (Cancer) Ôu¤y Aids Z%ZnÆ‰
X"—Sk»È (Rheumatism) ÔZzgSQ Angina ç**uFgc*V‰

¬x Ãð™ŠZgZŠZ7™DŠzu}Z%ZnÆÜsX85Âî
G

Lymphocytes t7�
Lymphocytes uŠ~ÆZ%Zn~ÎZñZq-±ZðÆ¼Zzg7�±~YC�

ÐX Viruses ÐÔgppSK̈ãŸÃŠzgQy¹ç**u¬xuŠ~Æ
»ZEw™DƒñZL¼ŠŠ7VÃ“ Antibodies SK̈ãŸ

Š}YìXt!*]vg~gÚ~™CìÀ»ZÖg™ä�YV
kB~ŠZ4Z0+ZiƒD�!*Z°Z„îg6,Z#�z{¬„ Lymphocytes

aZ™ä~X¾qwÔ Antibodies ÐZq-‡.ÞÒpîg6,æŠÇgƒD�
SkŠg$ƒD��QyÆUäÆn¹¤!g Microbes‰

Sy
².1¹ÿ G Lymphocytes ¡N*±h4ø

E
¢zg~ƒD�XSknÔ‰

»ZEw™D�Zzg!*Z°Z„îg6,kB~zfe�XùA$ Toxins

æZ¢š-ö
EGÂxSyŠ7VÃgzÂì?

Å¢zg]ƒCì (Laboratory) ¬Ô
²-.h4ø GH

ZzgZq-!™)ÿ{:
aZ™äXŠg»g—Å‚|#Zâic*Š{{mƒCì�z{Z·tÐ7 Toxin

µƒ$ËìXZvÔ�Y}ì�SK̈ãŸ‚o™uZ,Zq-ŠÔ»Ôc*OñÔ�
�ðHìZ,Zq-ŠÔÃSK̈yÆngppŠ–ÆÔZzgŠc*ì

ÃX Toxin aZ™äSk Lymphocytes

ZknÔHt
².1¹ÿ G—ZEyjƒCì?

7ÔYèt—py~WiZŠZ:îg6,uÃ47ƒ$ËìÔ6�
Zk»Èƒ@*ìøg}ZLŸ]Åñ]ÌX

ZEwƒÇ%øg}Ÿ]ÃÃðvyàäÆ? Toxin ùA$t
ÅðÆ¾w~X Lymphocytes SkÎZw»�Z[7æ{ƒ@*ì
Æï~G~0*ñ Lymphocytes gÇYD�2V~� Toxins

YD�XtqæŠÇgƒCì
².1¹ÿ GÏgÆnƒäZEw~W‚ãÐX

XT Cells Zzg B Cells Šz©V~WD�: Lymphocytes

B Cells /SK̈ãŸÅZuÑ@îÆ»g{ä:
~aZƒD�Zµ Bone Marrow �� Lymphocytes‰

ƒYD�Z#z{!*ÚƒYD�Zzg7g}îg6,»g™ŠƒYD�ÔZzgpyÆ
B Lymphocytes ~vƒYD�Xt Lymphatic Tissues fg=

BD�X Cells

ÏgÆ»g{äƒD�Zzgz{6,z9aZ™D B Cells ŸÆ
ƒD�ÔX»ÈŠÔ6,ú™**ƒ@*ìX Antibodies �Ô�

(Pathway) »gZ3  B Cells/
Ÿ]ÃZq-¹„ë{Zzgú½}§i¿Ð*g**ƒ@*ìÔ

00*D�XSyŸ]Ã¬Zq-JZJyÐ*g**ƒ@* B Cells A$}z{
ì@*�§0Ã�SK̈ã¡Å™«™D�X

Šz!*g{F,KM0*D� B Cells QyÆZ’Zð%³~Ô
‚?¯D�X Antibody ~�Zq- Gene Fragments

iîg6,ÜGYD�‰„Šz!*g{F,KM7g~ƒYC Genest
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ìXZkñh6,Ôt¹Zëƒ@*ìâ^™**�ùt(Ÿ- î
EE3ë{»ñVÃZ�x

Š}Yì‰�F,KM0***ZzgÜƒ**ZLW\ÐX�¼�F,KM0*@*ìZzgÜ
ƒ@*ìz{ƒ@*ì¬îg6,¥â]XZzg¥â]F,KM~ƒMh�Zzg±
ƒMh�ÜsZq-z�ŠÐ�f;-$g‚rìX´z{SkÆÔ³ˆF,KMÆ

Å»g~~ZEw~ Antibodies ƒ@*ì)©àîg6,Zë:t¥â]ˆ
»nŠ!!~ÐYg~gLìXZq-**¥xâ~.ÐZq-Wgeg B Cells WCìX

BD�Ô�ï~ 'Beta' Zzg 'Alfo' ÆWä6,ÔŸ]6,z9aZ™D��
GÆZ§ZsƒD�XZq-WÐÆÅð Lw6,ÔZq-Ÿë{§i;ñ¿»
z̧q5+k,ƒ**3~ñizVƒY@*ì‡.Þ¯äQkÃaZ™ä‰‚ã�

ÐX Antigens ‡.Þ¯D�SkÃÈ|Yä

��»gHY@*ìi0+{gìYì? B Cell /HCÙ
æZ¢š-ö

EGÂxÅ¬]~ëAic*Š{Å`™D�ÔQÚ„ic*Š{
AntibodiesB Cells 7Z]»ë‚o™D�X6�¬E+™{ƒZìÔ

ÏgƒD��{µŠÔŸ]Ãvyàä Antibodies »g™D�X
ÐaZ™Š{ÏgZL B Cell Æn»gGYD�XZ(ƒÂÔHƒ@*ìZ¤/

¶KâVÃi$Òû L™Šï�ZzgZLŠz„Ÿ]Ãâg**Ñzq™D�?
ÆZ0+g¬�Xt B Cell Z+ßg]~ÔŠzu}Ÿ]Zq-W

WzZ.Zq-¬ƒ@*ì3ÆnLpŠÉó»X¬îg6,Ô‰S4,Z'.ø
J

3Æ
Å¹™Šï�XZq-åîg6, DNA %œ/{~u¤/xƒYD�Zzgz{3Æ

»x™äzZÑZzgpŠlŠNzw™äzZÑ}2x�ŸÅ™«™@*ìÔZzgWy»gÔ
aZ™D�Zzg�ŠÔÆnvyàäÅ Antibodies�B Cells Üs

zzƒD�i0+{g{Mh�X

Cytoplasm Üs��¶ƒD�Yì%œ/{ÐZzg¹¾
**‡.Þ¢p=VÐ*gD�Z#z{ B Cells Z’Zðîg6,gnpƒñÔ

Ð‚o™D�Xz{Ú„ƒDYD�Zzg¯D� Antigen Zq-
Å»g~~Ô‚B Antibodies~Cytoplasm DÙZg;Õo»Z½qQyÆ

Æ³ßVZzg',WæZ]ÆnX Antibodies ‚BZq-zWj&Ò5ë EEYÂxÆ
‚ã°‚ïwYìX Antibody Zq-™zhÐiZZ+ B Cell Zq-

ŒVZq-zZu3pŠÃ$+mìZq-5Ë~:æENEz~�»°ƒ@*ìaZ
™äZq-™zhÏgs‚Z#Lz{Zq-ŠÔÐMìXZ¤/ëc*Š™D�
�t3ZÏgaZ™YìQkÆ�3Š7V~ÐCÙZq-ÆnÔë
ic*Š{4™Mh�Zq-7{ÅzÝÃik,cÎZw~ŒVX

LLqCŸ]óóƒYD�XtŸ]¯g~îg6,ŸÅ B Cells‰
æZf~z7fe�ÔÉâèÆúWzgzV»‚ÓCgkgegnp�@*�
(,JDg�Zq-!*ÁZ>kBw~XQïqC¹„¢oƒ@*ìXZ#
Ÿz„ŠÔÐQŠz!*g{MìÔSk!*gz{!~Æ‚BñizVÏgzVÅ
aZzZg~p[gzZVƒY@*ìXSk§bæZf!gëgZzgic*Š{!*&¢A
ƒYCìX

ŒVÔëpŠÐ7i%7g{Mh:ùWŠò�pŠÃìw™@*ì�z{
¹F,¹c*Cz�ŠìÔgÄYìZq-qC�Zq-(Ÿ- î

EEÐ3ÆqCÐÌ
$zgƒ@*ì?**‡.ÞƒäÆzŸs#™ä�85Âî

G
ùZq-**gïSK̈y»qC

¯@*ìZzg»x™@*ìÔZg»YIZ¾mLÃÒ7™D�zŸs#™äÅ�
Z,Zq-qC»z�ŠZg»Y»³ƒYìX

Z¤/Zq-@*i{†°!*:V»Zq-ÂŠ{TÅ�#ÖZq-B¢aÆZq-
Î,zÆ',Z',ƒCìg‚rƒ@*ÜsZq-zZu•Z¥â]»ÔZzgZk¥â]»
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ZEwƒ@*SK̈+MÆÃZ+}Æn¹„9§&ÐÔ85Âî
G

tƒ@*Zq-7{
pŠÆZL¡~X¾qwÔ�¼ÆëjZ!Š}gì�ŒVz{ƒ@*ìQk
ÐÌ¹WÐX3fí{™@*ì¥â]»ZEwƒ@*ì9îg6,!*b

Æ��SK̈ã™ÐÌ!*ÑF,ƒD�XWŠòi0+{g�Æ Combinations

‡.Þƒ@*ìÔ¡]*Zgƒ**ecQkf;-$ÆnT»bCÙ{t
(Ÿ-�õ
EE

Ÿ]
™D�XSK̈yÅ¡Å™«ÆnÔqCŸ]{mîg6,ð™Š{Ÿ]
ƒD�XZvWgZ3™@*ìQ¹¢o¡™äÅ&¢AÆ‚BeiZíÐX

zg:Ôz{ƒ@***e3Æn(,−Zq-ÕiÆZLÒpÐZzgpŠ
ÃÔSkÕi~ÔÎ—Cf)ŠZg~¥â]fí{™äÅXSkÆ´z{Ô3
!**îg6,**zZ.gLìZ+Zq-¢zg]ÐÔ¹Áz{Ck™@*ì¢zg]
ZEw~ÑäÅZ+Zq-ÕiÃX

SkÆ´z{Ôz;Vƒ@*ìZq-ŠzuZZëÎZwTÃ¢zg]ƒCì
�Z[Š�YäÅÔqCŸ]Æ¢oq‰VÆ!*g}~XZq-**gï

ÑÄŸ]CÙ²%YD�$+áYä6Ÿ]ÐXSknÔ 80 SK̈y~Ô
pŠÅ‰h+»ŸYg~gnp�X@*ë (Metabolism) y~zCR»ggzZ×V

²?§]qCŸ]»ƒ@*ìic*Š{îs£¨~Šzu}Ÿ]Æ²?§]
ÆXt{¤ZyÆnæŠÇgƒCì™«™äßÍVÅZ%ZnÐXë]
*Zg�Qy¥â]Æ�SyÆq‰V~ƒD�XtŸ]Ô¾qwÔ
ŠzZò7ƒD�Xz,Zq-îsæ]Ô̂z{zZªîg6,%YD�XSkñh
6,ÔëZq-¹ª]**uªÆ‚BghŠ�YD�XqCŸ]nŠ!
™D�¥â]��z{gnp�ˆÅ±ÃIQyÅñ]ÆXßvNy

Z%ZnÐ z„ ƒD�XSyqCŸ]Æ**OW,ƒäÆnQÐŠz!*g{
z){ÐX (Pump) Ô̄Òið Nñ (Measles) ��gnpZ̧L‚~)}}

ùA$t3YyYì�QkÃnŠ!™**ìSk¥â]»tDîg6,
úw7HYYìpŠ3ÃÔÉt&¢AQkÃ«ÅYCìQkÆ{ÛÐX

ŠÔÃTy0*D�? B Cellsù /
A$ISkÆŸ B Cells kBÆnZq-7g~»g~Åqª~Ô

ÅæZf™äÆÔŠ7V»KãŸ]Ð×™**H�XZ(™äÆ
nQyÃic*Š{ÃÒÜs™äÅ¢zg]7ƒCìÔYètŸ]Zzg

�z{»g™D�Ô‡.ÞƒD�T+ÆŠÔÃ!*Z°Z„îg6, Antibodies

QyÆR6,ï0*@*ì Receptor QyÆZDwÐ%ËæŠÆXZq-
ÐTÆnz{–åZzgQk6,ñ�Š¼ŠgL”VÐÈ| Antigen

B 
gZq-ZbÆT**Y@*ìXZk§bÐÔ Antigen Y@*ìXZk§bÔ
ÃÔ‰Ùc*ÆX Antigens W‚ãÐYyfe� Cells

»»xHƒ@*ì? B Cells /
Åˆl~ Microbes éP}ŠZgÆƒD��å B Cells

ÑƒD�XZ#z{Zq-úWzg»‚o™D�Ôz{!~Ð„ƒä”
ÆB CelléAntibodies aZ™**Ñzq™D�Xt Antibodies �Zzg
Antibodies ÐÈ|YD�XŠÔŸ]�� MicrobesÆReceptors

Æ"g3  T Cells Zzg Phagocytes Ð
gZ
’B543ð EEEGVÆ¶KyÑƒD�Ô

D`™ B Cells “Æ{Ø6,ÔŸÐïwŠ�YD�XZ#J-Æ
ÆKiller Cells z{aZ™D�Ôz{ Antibodies Šï�ŠÔÃÔ‚B�3

n¶KyÌÎaƒD�XŒVÔz;Vƒ@*ìZq-ŠzuZZëỒ�AZëƒ@*
ìQÚ„n{±è NEZzg¶KyiŠ™äzZÑƒ@*ìÛzãŸ]ÆnXùtƒ@*ì
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ÅZq-özŠ®ZŠÆfg=X Genes aZƒMh� Antibodies SkŠg¼Š
~7HŠH SectionÆ'Antibodies' 6�Zq-{�,~

» Genes »g™ä~SK̈ãŸ~ñ�Š Antibodies, B Cells ìÔ
Å®ZŠSK̈ãŸ~ÁƒCì£¨~ Genes ZEw™D�X¾qwÔ

Å®ZŠÐXtßg]qwŸ]ÆnÃð!hÏî7aZ Antibodies aZ™Š{
™CìX!*z�ŠSyÓx0*G-VÆÔz{»x[ƒD�aZ™ä~ŒÛd$

~CombinationsZB Cells ZlxZq-‚~X Antibody ÑÄ 20

Æ‚B¯ä!*ÑTg~èÃg{aZzZgÃXt Genes !*¤̂/$™)ÿ
G

™D�Šø7[
Combinations ŠsV~**eƒ@*ìZq-3ÆnÎaXg™**Sy

Æ!*g}~t"ÅgŸ]«GYD�t&¢A�áïƒäpŠÐSy
~ZvÅ%èÐX¸zzìX Combinations

LL'z{ËqÆ!*g}~ê™@*ìÔz{¡HìQkÃÔƒY!Zzg
(117 )Îg{•{Ô z{ƒY@*ìXóó

ÃðŠzu~¸]W'âV~Zzgi}6,ôp7gÄ$ËìQ7ÎZñ
ZvÆ�‡.Þƒ@*ìF,KMŠ¶85Âî

G
Zq-zZuS¤Ì71VŸ]ÆXt

ƒeƒY@*ìÜsZvÅ%èÐ�¼�Zq-3Z�xŠêìZ,gc*è
Æ¿ŠgWæZ]6�aZ™**¹„ñizVÏgzV»"¿™äCÙZq-ŠÔ
Ã��CÙ36,úWzgƒ@*ìX

T Cells /·Šg§:
~»gGYäÆÔ̂ Bone Marrow ÔLymphocytes‰
Ô�®ZŠ~(,_YD� Lymphocytes ÃÜ£x™D�X Thymus

BD�XtŸ]!*ÚƒD�Ãgx T Cells Zzg!*ÚƒYD�ŒV6,Ô

T Zq-&àVÅ½ÆÔ̂ XT Cells ZzgæŠÇg Killer ƒäŠzZZlx:
ÃZzgWÕVÆ!*:VÃ Lymph Nodes vƒD�Dw)I(ÃÔ Cells

ZOg™äQyÆuÆz‰ÜÆnX

»gZ3 T Cells /
Ã¹ic*Š{ë{§i¿Ð*g** T Cells Æ£¨~Ô B Cells 

ÆÔz{ÔÌÔ B Cells ƒ@*ìÔ»gƒäÑzq™äQyÆuÃXÇ‰
Ñzq~‚Š{Ÿ]ƒD�Xt‚Š{Ÿ]ÂZJ**]ÆZq-ŸÐ

ÆX T Cell *gD�ƒäZq-
Ÿ] ¬ZJy~Ôz{nàƒ@*ìWc*t3Ty0*@*ìc*7ŠÔÆ

ÅæŠÐŠÔÃTy MHC (Major Histocompatibility Complex) ÃX
Ã (Antigen) 0*D���ŠÔÆR6,0*c*Y@*ìÔ�Zq-‚?ƒ@*ì��ŠÔ

Ã7™@*ìX T Cells
².1¹ÿ G§i;ñ¿ÆZq-ŸÐ*Zg@*ìZzgZÐ

zZ¢š5é
GGSÔÜsz{„Ÿ]��ŠÔÃÙ|#™äÆ‡.ÞƒD�i0+{

g{Mh�XŠzu}�',ŠZ“7™0*D�Zzgz{¯g~îgn{ƒYD�X
Å’ÆnXSyŸ]Ã T Cells ŠÔŸ]ÅTy„Z!„»°7ƒC

Ìǵƒ@*ìZq-¹Zh¥â]"¢gZâYÆZzgSK̈ãŸÅ!*:VÆ
!*g}~@*�gz1)¢zg~±ZðÔ��¬îg6,ŸÃvyà$ËìX

ÅZqÐi~&¢A T Cell/

Qk¬Æ_.�z{zßw™@*ì
T Cells ÆnZÌkB»7ƒðƒCìX‰ T Cells 
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Šzu}Ÿ]ÐZq-ºmWzßwƒäÆp̂ŠÃn{™fe�X
z;V¹„özŠ¥â]]½5Òø

YE
6,ƒCì�zzƒYCìŸ]Æ

n%äZq-Hg{ñ]ÔYg~gppi0+{g�ÆnÔc*!*ÚƒäÆZzgpŠÃ
$+%ÆnXZq-‚³Ã̀ÐÔtgLìæZ¢š-ö

EGÂxÆÑ¦gZizV~
ÐZq-Xøg}Ÿ~SÏnÆ¼ŠŸ]}:}Ð]½5Òø

YE
zßw™D

�ÔZzg»x™**Ñzq™D�ÔSkWÅzßà6,X
ùtŸ]Ô�¬�]½5Òø

YE
Zq-Šzu}ÃÔzZ.ƒMh�Zq-

WÆ−Å¢zg]Ã?
'The Q¸g@*ì¸ÎZwZKÂ[Ô Mahlon B. Hoagland

~:ùŸ]Y…��“QyÃgz)ƒ@*ìZL(,"Ã Roots of Life' 

z{ƒD�Zq-:æENEÆ7ƒD� Organs ÃyHHìQ¹�¾Æ
Ç9�#ÖÆ?'HƒCì¡]„Ågz1]½5Òø

YE
Ã?ë7Y…

��Z[ZzgëSkÆnï™**Yg~gnp�X
|~ÔŸ]ÆŠgxy]½5Ò5ë

YEEY»gZi~ii7HŠHìX
ÐÀòîg6,ÂµÅYCì�„™ä¯äŠz Stem Cell Zq-

�Öƒ@*ìúV Switch 6Ÿ]�gnpƒVz„S:]X¾qwÔZq-
~ÐCÙZq-~ÔÅÑY@*ìÔzz“WZq-Š¢š5é

EGS$+ÑîÆ3~Xt*3
ƒ@*ì�SK̈ãŸ~ŠÔÐ±@*ìXtfsÆÎZw7{~øg~ T Cell

gÚ~™@*ì:YVZq-3ZLW\Ã7g}îg6,Zq-Z3~$+w©8ì?
~i‚bäSkÎZw»�Z[7Šc*ìX‚bSkÎZw»�Z[

Š}$Ëì�ù3ZLW\Ã$+mìÔpz{zŸs#7™$Ëì�YV3
Zq-±ZÃ3àCeLìXZzg:z{zŸs#™$Ëì�ÃyHgHå3ÃƒYä
Zq-3�æZf™@*ìŸÅZ#�¢zg]aZƒCìX

Üsz{�t™D�ZvÆz�ŠÃ7g}îg6,™Mh��Z!*]
SyÎZßVÆX

ÆZlx T Cells /
Killer T CellsÔT Cells &¤/z\~ƒD�:æŠÇg T Cells

‚?g‚rì�SÐŠÔÃ MHC Zq-{m T CellCÙ T Cells ZzgŠ!*äzZá
T+Æ‡.Þ¯@*ìX

T Cells /æŠÇg
tŸ]ÂxÆ
gzÆŒYMh�XkBÆZ’Zð%ÖV

~Ôz{ÛzãŸ]ÆpZmÃB�ZzgtÛzãŸ]_.[GYD�
ñäzZáŸ]ÐX Antigen ÐZzgŠzu} Macrophages

Ã±ZðÆ B Cells Zzg T Killer Cells z{zZŠWÅzßàÆˆ
ÆnaZ™äÏg� B Cells nÃu™D�Xt’q-:Lk�ì

BD�X Antibodies

**ò‚?»Z�ÛZi™D�@*� Lymphokine Zq-T Cells æŠÇgÔ
ÃŠzu} Switch Šzu}Ÿ]ÃÃu™nXt‚?Ë§bÅmìZq-

Ÿ]~XtÑzq™@*ìÃ,6,kBZÑgxÃX
Ãu¤/x Cell »aZ™**Zq-‚?Ô��Šzu} T Cell &¢AæŠÇg

™@*ìÔƒ@*ìZq-¹Zë§i¿X
¬ÔSk‚?ÅaZöÔZq-u6,9~kBÅÕiÐ0ƒC

ìXt!*]™sƒCì�Ÿ]pŠÐtÕi7¯MhÔZzg:Õi
W$Ëì¡Z·tÐX
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aZ™**Zq-Õi»°7ƒ@*ìCÙŠzßg]~X‚?3~Ô�
ÅmìaZö»iŠzu}3~Ô9îgÐ»gƒ**ecƒ@*ìXSkÆ
nÔQkÃåîg6,zZ.ƒ**ƒ@*ì£.Þ3Æ

².1¹ÿ G‚|#ÐX
Zq-tSk‚?ÅaZö~ÔZ!æZ¢š-ö

EGÂxÃ7g}îg6,D`
™ŠîìX

¸zzì�Zq-¯`%F,c]Æn{ƒYCì85Âî
G

ISkÆz{Qk
ÅæZfÃw•~Ñc*ŠHƒ@*X

Sk‚?»z�ŠZñZg»ðÃtZg»YÆ**»g{6ÃU*"$™äÆn
»°ƒ@*ìX

¸zzì�ãCŠ~ÑoSkÂxÅÔƒ@*ìz�ŠSk‚?»¦ñÑzq
**»xƒD�a¾™äŠzu} T Cell Ð„ƒ**¢zg~ƒ@*ìXZ¤/æŠÇg

ÆjZáƒY@*ìX Viruses Ÿ]ÃSk‚?ÅæŠÐÔSK̈ãŸ

 Killer T Cells /
ÔæZ¢š-ö

EGÂxÆ¹„!*&¢AÁÜƒD�X Killer T Cells

"'™Š� Viruses ~Ôë7,|`��ù (Chapters) ¬Æ!*1V
BD�z;V‰ßg'ƒC�Ô Antibodies YD�6,z9Ð�
Æ0*k7V0*D���Zq-36, Virus Zq-Antibodies ¾qwÔZ#

Virus ÔFg3ÃâgeZs��� Killer T Cells úHƒ@*ìZ,ñ́V6,Ô
ÔKiller T Cells ÐúHƒZƒ@*ìXZq-�ZðÆ‚BY,̂{1Y@*ì�ù

âgŠï�FgŸ]ÃÂz;V6,Zq-(,~f;-$Zzg»gv~»ð~ZÖgƒ@*ìX
Ã¬**gïŸ]ZzgQyŸ]ÆX~úWzg| Killer T Cells

SkZÐ2ë�‚BæŠÆaZ› Killers ƒD�ÔŠgxy×™**ƒ@*ìX

ÔŠÔÆú Killers ‚>VÆ(�QyÃ«G‰¸XZ# MHC ÂxÆ)
ÐOW,3»Ø`fe�A$z{Zq-

².1¹ÿ G—»Z�ÛZi™D�XtZ�Ûzi™Š{
².1¹ÿ G3ÅG~_.[ƒY@*ì¯DƒñZq-ÎgZcZq-¦|~
YtV~ŒÛR¯z^ÆXSkÆÔ̂g•»¿3~Ñzqƒ@*ì��
ÎgZpVÐ½Zƒ@*ìÔZzg³~3%Y@*ìX

Sk
².1¹ÿ GÏg»ŠZäŠZĝ~ZL~fí{™@* Killer T Cells

�XZk§bÐt
².1¹ÿ GÏgZEwcå»gg3Y@*ìX‚bŠZySk

|ÆŠgc*Ä™äÐª]~¸�3pŠ»ZCÏgpŠÐaZ™@*ì
Zzgfí{™@*ìÔSk»w~ZEwÆnXZzgic*Š{ª]Z0ƒD�

¬]Ð�R)~gnp�Šâ¨VÃT§bÐ�3ZEw™@*ìt
².1¹ÿ GÏgX

Granules Z#Zq-ŠÔZq-ö!*y3J-(ìÔtÏgÆ
(Ÿ-�õ
EE

Zyz{ŠZäŠZg
².1¹ÿ G f Å§sw•™D�XẐ Tip ŠÔÅ‚~Ô3Æ

ï~GÐÓk~W@*ìÂQk~£Y@*ìÔZzg!*CÙÅY+$(,_ƒñ
z{{g`™D�Qk—Ã�Qy~ñ�ŠƒCìX

"NK" : Natural Killer Cells /
~ÔÌ Bone Marrow Ô��aZƒD� Lymphocytest

~XQyÆ¹ Thymus ~ÔZzg Lymph Node Šø7[ƒD�I~Ô
áYä Viurs ÃÔZzg (Tumour Cells) „ZëZdwÔâg**ƒ@*ìgÎàŸ]

zZáŸ]ÃX
z»¯»ÔúWzgŸ]¹„ÑZ0gZ5Z(g™D�Xz{‰

Zzg Antibodies Zz‡]SkŠg4îg6,KãŸ]~7æ{gT��:Â
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Ty0*D�SyŠ7VÃX!*CÙÐCÙq©wÆ_.Š3ðŠî T Cells:
NK ìXZ+ßgÂV~ÔæZ¢š-ö

EGÂx¾§bZq-"‡°Ï»_0î INE™@*ìZzg
ÔQk3 Killer Lymphocytes Šzh7,D�Qk´‘ÃpyÆfg=X Cells

ÆZ§Zs¦ƒYD�Ñzq™D�ed3ÃZ§Zs~XQk%³6,Ô
Zq-iCÙaZ™äzZà—ÃSk~ŠZ4HY@*ìÔÂŠÔ3âgZY@*ìX

ùtŸ]T…�ŠÔÃÔƒ@*ì@*ëZq-ŠzuZ%�Z[»ÎZw
XÃñ�ŠgxƒÇQyÆ¥V6,QyÃ Receptors !*g}~æZ¢š-ö

EGÂxÆX
Z(¼~iŠgc*Ä7ƒZìXSk — ‡.Þ¯äÙ|#™ä£/Ÿ]Ã

nÔ}2x�z{ZEw™D�Ty0*äŠÔÃZÌJ-™sîgÐ7
ŒŠHìX!*z�ŠÓx)ßYÆQkÅßZ$+h+6,ƒäÆÔSK̈y~i**‡.Þg;
ìi™äÂxÆ¬]Ã�tŸ]ZEw™D�ÔÙ|#™äŠÔÃX
�áh+wÆ)ßŠF,ª]SkÂx6,gzÝeZBÐZzgtñçq'×h+gZi7
gìÇXtÔÌÔƒÇZq-:æENEÞŠ]»U*"$™äÔqDÂxÆ¾wÃÔZzgH¼
i',Š„öy~�áïƒ@*ìQmð~X

/pyÆŸ]
:py»Z+A)é

E
EŠZq-©àzZ§ŒY@*ìÔ�ZÒßÍV Thrombocytes

ÐÃZ0+ZiHY@*ìX¾qwÔZ¤/6,¡½ï EHÂxÔ�Sk÷Ãe¯@*ìÔz�Š7
g‚rƒ@*ÔSK̈y¹ZëçZ]Ð*gDƒDZzg85Âî

G
¹¯i¿VÐ

~Bone Marrow Ô� Thrombocytes ̀c*ypyÐñ]zZµƒ$Ë¶X
aZƒäzZápyÆŸ]~ÐZq-ƒD�ÔSkZ+A)é

E
EŠ~÷ÃZ�xŠï

**òÌZL~g‚rì�Zq-Zë Serotonin Zq-— Thrombocyte �X
~ZŠZ™@*ìX Allergic Reactions ™ŠZg

Z�xŠ¶Å&¢A Phagocytosis :tpyÆŸ] Eosinophil

(Phagocytose) gnp�˜VtËÛzãŸ]Ã�Ÿ~ŠZ4ƒD�Xn{
™Šï�X

:Zq-(,ZÔgsZzgzZuX%œ/{»qïpy»3ƒ@*ìÔ� Basophil

¾lZgzV~py~0*c*YYìÔZzgzZ�ÛlZgzV~egïª7Óå EL~Ô
ª&Ðö

GL~ZzgWÕVÆgƒ!*:V~ƒ@*ìX Splenic

:Zq-̀Z�¿{¤Æ‚BÔtpyÆŸ]Ûzã Neutrophils

Phagocytosis ZâYÆÜsÔY0+ZgÅ™«™D�XSkÆ´z{ÔtZL
&6VÆ‚BæZ¢š-ö

EGÂxÅæŠ™D�X

"APC" 7™äzZáŸ]: Antigen /
Æ‚t7™**ƒ@* T Cells )ŠÔ(Ã Antigen SyŸ]Åe-K

¬îg6,Sk — Zq-Zëf)ŠZg~ — ìXYVZq-3Z(Zq-»xZ�xŠêì
SK̈ãŸÅæZf T Cells !*g}~'×h+̈gÅ¢zg]ƒCìtY}ì�

Ã7™D T Cells ™D�ÔSknÙ|#™D�ŠÔÅZzgSÐñ™
�ZzgŠÔÆ!*g}~f;-$ÃQ¹½™D�X

YVt3Z(¼™@*ì?ÃtZg»YÆ_.ÔSk3ÃÜspŠÅ
ZK>ðÆ!*g}~„0ƒ**ecX¾TÔz{ÂxÅ}.#ÖZ�xŠê

ìÔZ¤/85Âî FGz{Z(™äÐÃðÃZ+{qÝ7™@*ìX
Æ¢zgÂVÐ T CellsÔAPC �¼�Zzgic*Š{ŠNƒ@*ìz{t�

ÂhŠêìŠÔÆ3ÃZzg7 APC ¹ZiÐzZ.ƒ@*ìXSkÅãCŠ6,Ô
APC »ŸXSk»Ètƒ@*ì� Amino Acid ÃÜs T Cell ™@*ì

ÔŠg»g¥â]SkŸÐZ~.™@*ìXSk T Cell 7Vîg6,zZ.ƒ@*ì�
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ñh6,Zq-q»c*Š™**»gWæƒÇ:ëäf™Hå¬!*g~w»]Æ‰LLY'óóÔ
LLˆ[Î**óóÔLLÎOóóLLZ�xŠbóóDîg6,ÔQyw»]ÃZq-{mÅgÅ

¢zg]ƒCìX
tiÒpÐ**eƒ@*ìZq-z�ŠÆn%ËÅgÆc*%èÆ

Z�xŠbSyw»]ÃX@*ëÔŒVë!*]™gì�!*g}~Sy&6VÆ

gƒäÆaZ›Sy

(Ÿ-�õ
EE

−V~:¬xÔ
(Ÿ-�õ
EE

Ô"ÅgŸ]~XZknÔ
ÃyŠêìtÅgÔ&¢AÔZzgZq-�á0+ZgÂxSyŸ]Ã?

T Zzg APC SkÎZw»�Z[¹„zZãìXtZvì�ð™@*ì
ÃÔ‚B‚BÓxŠzu}Ÿ]Ãvg}Ÿ~ÔZq-ëW}§&~ Cells

QÏÂx~}.#ÖZ�xŠ¶ÆnX

/D+g�îg6,(,_ƒñ!�kB
Z[J-Ôëä7,JìæZ¢š-ö

EGÂxÅ¬x‚|#ÔQkÆZ¡IYÔ
~ÔëÅ`Îî$kBÆ!*g} (Chapter) Ÿ]ÔZzgŠÔXSk!*[

~�øg}æZ¢š-ö
EGÂxZzgŠÔŸ]ÆŠgxyƒCìÔZzgªÚuæZf

øg}KãP}ŠZgzVÅX
·ŠgZ:kB�±~¶̂øg~æZ¢š-ö

EGÂxÐ&%Zi6,ŒƒCì:
XŠÔÅÙ|#ÔªŠxX 1

XúZÝ¯`»Ô!�kBX 2

Xà«Zq-**gïqª~zZ:W**X 3

æZ¢š-ö
EGÂxÃzZãîgÐŠÔÅ�á|#™**ƒ@*ìÔISkÆ�z{±Zð
™@*ìX¸zzìCÙ̂zsZµƒCìŠzu~ÐZ®g™Dƒñ i »W¸

ŠÔÅn6,X´z{Zi,ÔZ¤/f;-$»t8~î Ooƒîg6,Nzw~7Ñc*Y@*

ìÔÂøgZæZ¢š-ö
EGÂx**ŠZ·îg6,ŸÆZLŸ]6,ú™YìX

Ô�æZ¢š-ö
EGÂxÆ
g{™z[Ÿ]ÆYäYD Phagocytes

�ÔªŠxQVD�Xz{Š„$+„±ZðŠÔÆ‚B±D�Xz{Çé
aw¯`ÆƒD��œVÆ‚BÜsŠÔ-ÛÆ±D�X‰

ŠÔÆ(,_ƒð®ZŠÆ‚BÇÐ‚o7 Phagocytes Zz‡]Ô
Š4Z0+Zi Macrophages Ÿ]Ô Phagocytic ™Mh�ÔQkñµ6,(,}

Ã−Zḡ`Ð$h4->î
GIEGXŠ}Mh��MhD Macrophages ƒD�Xë

Zq-j[+» Macrophages ƒñZCgZ3ŠÔÆÖ@Ð¦/gD�Qkz‰ÜÔ
Z�ÛZi™D�Ô�Ç™@*ìZq-¾wZÑgxÃŸ~Ô(,JäŠÃŸ~X

@*ëZq-Šzu~Zë{¤gnp�XZ#Zq- M a c r o p h a g e s

»Zq-{m Virus Ãñ@*ìZzg$ºÿ
EL©8ìÔz{ Virus 3Zq- Macrophages

ÆÎ©8ìZzg (Flag) MheZmìÔTÃz{ZL6,éZq-}} Portion

nQ@*ìXt
gZq-´#ÖÆZEw~W@*ìæZ¢š-ö
EGÂxÆŠzu}

ÆX Item ÁÜÆnZzg‚B‚B¥â]ÆZq-
Ã(,JðYCìÔTÅæŠ T Cells Zq-Ši¦™Š{f;-$ÔæŠÇg

 Ãa¾ Killer T Cells Ðz{ŠÔÃÙ|#™fe�ÔQy»ª»x̄g~îg6,
™**ƒ@*ìÔÃu™DƒñQ7(,"®ZŠ~pŠÐXZq-¿ (Alert)

T Zq-p+u¯`0YD�XæŠÇg Killer T Cells ~ÔÃ� Period

Phagocytes »Üs¸Zq-»x7ìXz{ŒÌŠï��ic*Š{ Cells

™D�¦”{f;-$ÃÔ�ŠÔÐ Transfer í�kBÆõf6,²z{
~X Lymph Nodes ~Zzg (Speen) 0ƒCìÔI

Sk¥â]Ãzßw™D�Ô Lym p h  N o d es Zq-Ši
Ô�ZK!*g~ÆnZOg™gìƒD�Ôu¤/xƒYD�X B Cells
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~»gGYD�ZzgA$vƒD� (Bone Marrow, B Cells)

ÃÔƒäZOg~QyÆ!*g~Æn}.#ÖÆ‡.Þ Lymph Nodes

ƒäÆ(X
®ZŠ Cell %ÖVÅZq-®ZŠÐ*gD�XCÙÃ� B Cells u¤/x

~(,−Ñzq™@*ìX(,ðF,~»§i¿Yg~gLìZ#J-�DÙZg;
��kBÆn»gƒD B Cells 7VŸ]Ãgxƒ‰7ƒDXA$Ô

Plasma Ÿ]~$+wYD�X Plasma �Ô„ƒ**Ñzq™D�Zzg
Z�ÛZi™D�Ô�
gÏgzVÆÔŠÔÆ‚B±Zð AntibodiesÌCells

~ÒyH (Chapters) ÆŠzgZyZEw~WD�X6�¬Æ!*1V
aZ™äÆ‡.ÞƒD�X Antibodies Zq-²~DÙZg; B Cells ŠHìÔ

tÏg¹„W‚ãÐŠø7[ƒäzZáZzgÆƒD�Xz{»°‡.Þ
Æ§»C‚|# (Antigen) ƒD�È|YäŠÔÐ¬„ÔZzgA$ŠÔ

Ãn{™Šï�X
Ãñ7Mh Virus Antibodies Z¤/3~ŠZ4ƒY@*ìÔÂ Virus

ZC™ŠZgZŠZ™äŠz!*g{WYD�ZzgÔ3~ Killer T Cells �XSkñh6,Ô
ÅæŠÐÔz{ (MHC Molecutes) ‚>V MHC ÅÙ|#™Æ Viruses

3Ã„âgeZs�X
»x!Æ‚BZK:$+w©8ìª V i r u s ¾qwÔZ¤/

Ð$À_ìÔ NoticeÆKiller T Cells ™©8ìÔZzg85Âî
G

Camouflaged

åg}YD NKs Ô�Z"gU ("Natural Killer Cells") A$8®Îæ LOŸ]
�ÔyZy¿~ÃŠ7,D�XZzgtŸ]Qyö!*yŸ]Ãn{™Šï�X

Š›ƒDÔ̧Zzg�Šzu}Ÿ]Ãvyàä70*Dª Viruses~
ŠzuzVÆnZŠgZu~Ì7WMh¸XZ[ìqÝƒäÆÔ̂Ã

kB»™Šï�XZ¤/85Âî FGkB»ƒ̂ƒCìÔtkB T Cells eZ%zZá
L7ÈÜƒ@*ìXSkÆnqCŸ]QkŠÔÅnÃZLqC~fí{
™fe�XgTƒñŸ~‚ßVtqCŸ]æŠÇgƒD�æZfÆ
nƒä!F,Zzgic*Š{ñW,Z¤/QÏn»ŠÔú™@*ìQŠz!*g{X

SkkBÆ‹ziÃð$Ò2.çGH~F,šMqÝ7GƒD�XSkkB
Æ‹ziZzg:ƒD�SK̈y‡.ÞƒäÆzŸs#™äÆnX

!*ë SkkBÆ‹ziƒD�Ÿ]SkŠggL�Z#z{WD�
Æ̀ÃX Full Stop ï™�3Å®ZŠ~ÔÂz{ÂÐeJ7-fe�Zq-

SkÆ´z{Ôtª]Z0¯`Z!„kB~̂zs7ƒðìXz{
Â»g™Cì¬„ÐÓxÏg��z{kB~ZEw™CìÔz{¯CìÓx

mµ"ZzgÕqVpŠÐ¬Ð„ÔZzgˆkBÆÔyZykB™s
™fe�XZ¤/tÓx§i;ñ¿SK̈yÆNzw~ghŠ�YDÔZzg:
Ÿ]f)ŠZgƒDÔHëL‡.ÞƒD`äZ(Zq-»§úc*V!*‡°{̂»?

/Hƒ@*Z¤/kBÆ»gz!*gÔ

Ÿ~ghŠ�YDSK̈âVÆNzw~
QyÆ Viruses c*Microbes ßv¯g~îg6,7Yy0*D��

Z�x6,ú™gìƒD�XÜs²QyÆFg~Æ´â]Ÿ6,ªCÙƒD
ÔVirus �ÂSK̈yßvQyÐzZ.ƒD�Xtƒ@*ìo]Sk!*]»�Zq-

²?ÐIZƒ@*ìQyÆŸ~XSk» Micro-Organism Zq-̀N)Ôc*Zq-
Èì�Z’ZðæZìZgU*"$ƒCìXZ,%gzuåxÆqÑ]

Fg~Æ‡.ÞÒpîg6,(,"»:L0Mh�X³Ñ´`ßgÂV~ªCÙƒ@*
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ìX85Âî
G
Z¤/¿Zq-‡.Þ´`Zzg$h40î

E
EGS‚Š{Fg~ÐOW,g;ƒ@*ìÔ@*íÐ

D+ZgÅZŠZxZq-Jç**ußg]aZ™YìÔc*85Âî
G

ñ]zZµƒ$ËìX
Z[Ôëìw™D��æZ¢š-ö

EGÂxÆÁÜÆNzwZzg¬zy¿
£‚BZzg7WäzZáÕqVÃ(,J**Zzg¿~Ñ**ƒ@*ìÔpŠkBÅ
ŠN¸wÓxghŠ�YDSK̈âVÃXÂù¼)]»ëÃ‚o™**ƒ@*?

ëìw™D��Z’Zð´â]Fg~Æ{§pZ{îg6,øáG
¸XZ#ÛzãŸ]Ÿ~ŠZ4ƒD�ÔÂ¯g~îg6,§Ÿ]Ã»g™**

Ã̄g~îg6,Ïg B Cells {gKÃ5Y**ƒ@*ìX ƒ@*ìZzgA$Q7OW,
ÅaZöÃÑzq™**ƒ@*ìXùëSyÛzãŸ]Æn»Zzg (Antibody)

£x»ç™D�ÔtZq-Zëƒ̀@*ìÔ6�w»´`SkZ’Zð%³
6,«ƒ@*ìXZ(™äÆnÔzZui¿ÆnZq-zpsBZ\ǵ

Cover ƒÇ�QkÆŸÆ‚g}Z¡IYÐ¦ñQkÆCÙ¢{pyJ-
™@*ƒ¯Ð_0î INE6,úWzgzVÆŸ~ŠZ4ƒÙÆ‚B„Xzg:Ô

ÆnZzg£x»ç™****eƒYñÇXZ,Zq-§i¿Æn Antigens

îsz‰Ü¢8"—z‰Ü6,D+Zgu~Zq-J@*í»:LƒÇtzZãƒ@*ì�
¾Šg1Š{ZzgJç}Ð½~i0+ÏƒÏßÍVÆnZ¤/QyÃY**7,@*

6,ë { ƒeZËÆ0*k¦/gäZ,sBZ\Æn¡Fg~Æ¯ÐZ�ág
ÆÙ|# Antigens �Ûn™D��z‰Üz‰Ü6,D+ZgueåÔZzgnZzg£x

Ãu¤/x Phagocytes ƒMh¬̧îg6,XŠÔÆn6,Z®g~Æ‚B¬
ÃgZáH Phagocytes ƒ**ƒ@*ìXÇ£xÅ§s�ÆnÔù

YYì?¾n»Zq-\xÔŠÔ»W‚ãÐØ`ä~æŠÇgƒÇ?ë�Ûn
ÛA Phagocytes ™D��**eeƒY@*ìXA$W@*ìz‰ÜI»Wc*

ÃŠ7,,Ð Macrophages fe�kBc*7X³6,Z®g™DƒñÔWc*

kB~c*t�kBgzuàYñÏX"—ÔzZuÂiÔQeZËÆ;VYä
ZzggppZq-7gZsBXZ\6,$¹é HLƒ@*ìXZ¤/kB…7ˆƒÔ̄�VÅŠzu~ 6,

ÃÔ±ZðÆ£xÃ'ƒ@*ìXSkŠzgZyÔz‰Ü� Macrophages DÔªÔ
�sBXZ\6,yaƒ@*ìz{øg}Üs»x™@*ìX%Ãðz‰ÜÅäÆÔ

ÃŠÔ»Zq-•ZMh**ƒ@*ìZzgzZgy™äªWÇ{™**ƒ@* Macrophages

ÃzZgy™D Killer T Cells $+á~ T Cells ÃXæŠÇg T Cells ìæŠÇg
�ÔZk§bÑzqƒ@*ìŠzuZ“»ŠzgX

— ZyŸ]ÃÌÔsBƒ**ƒ@*ìY+Wc*z{»x[gì�c*7
ÃæŠÆn NK Cells ÆnÔQÔZq-eZËÆæŠÅ¢zg]ƒCìZzgA$

åg**ƒ@*ìXˆZq-Wy~ç¤ÆÔSk!*]»çƒÇ�Z¤/æZ¢š-ö
EGÂxZW,

ƒZì“Š¶~Fg~ÃX i Z0+Z
Z¤/SK̈y¹Y@*ìNzw™äÜsQk»æZ¢š-ö

EGÂxZzg¼Zzg7Ô
z{Ñq-ƒZƒ@*Z,Zq-ë{ZzgÂ§i¿~X85Âî

G
Zq-‚Š{©àuŠ~»

ƒ**QkÆnŠg»gƒ@*ìY**eZËÆ0*kF!*gÔ'×h+®Ð»xfe�
!*g}~Ÿ]Å¡c*!Æ§i¿Ð‚B)©àîg6,F,¹c*Czp

œªÆZzg@Ze$Š¶Q7‰�¢zg]ƒCìX85Âî
G

ÑÏÌ@*íc*Zq-
!hÏî§i¿ÆŠzgZy7W@*ƒ:Lƒ@*ìFg~»'×h+™ƒäÆnX

Hƒ@*ìZ¤/SK̈y7YY@*Ãgx™äSyŸ]ÃÔ¯äQyÃT+
ÃÔA$5**ƒ@*Zzg±™**ƒ@*Óx Antibodies ZLŠÔÃZzg»g™äoƒ

§i;ñ¿Ã��z{Z�xŠ,ÐDîg6,ÔZ+Zq-i0+ÏƒC¹ic*Š{1
Š{Zzg6,.y±è NE£¨~èÃg{œzgÆâewÐÔz{ŠsV~**eƒCX

ZväSK̈âVÐSk§i¿Æ1úÃZLf)ág3ìXaZ
™DƒñZq-"ÍÂx»x™ä¹„"ŠZrZzgWiZŠZ:§&~�áZ+
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„LìwHŠHƒXÇéCÙqZzgÆ»Ñ]~ÔøgZæZ¢š-ö
EGÂxÔÌÔ

@*Ẑg~ÅìQkÆðÆÑÅƒäZq-***k,ÔZëKÆi0+ÏÆX
We$7ì:D
LLZzg_è NEá¬ZLg[»Zzgz{W'ySÏÑëì'

(2 )Îg>ZÑ"3¨é EIGtÔ

(Tolerance) %æENŠ!*g~   /
~�ùæZ¢š-ö

EG
(Chapters) 6�ëäÅYì¬Æ!*1V

ÅæŠÐ̧&™@*ìX¾qwÔ Receptors ÂxŠz„ZzgŠÔÆŠgxy
‰×ZßŸ]Æ¤8-š¾½ãxËƒD�Qy‰!*:VÆ�
SK̈ãŸ~ƒD�XtæZ¢š-ö

EGÂxÆnZq-ZëXÅúÒÏ™D�Ô
�™~WäzZà!*]Æ)ZgZŠ~îg6,‰pŠÆZL!*:V6,ú™Mh�X

**gïqÑ]~Ôz,ÔZ(Zq-¿ŠgWæLZq-KSK̈ãŸ~7
zZµƒ@*ìXæZ¢š-ö

EGÂxLÌpŠÆZLZq-‚?Ô3Ôc*!*Ä6,ú7™@*
c*',ŠZ“ (Tolerance) ìXzpZ˜jV~t1»jZ!
gLL%æENŠ!*g~óó

ÆŠc*Y@*ìX
tZq-)©àîg6,Zë7{¯@*ìXë™sîgÐŠNMh��

æZ¢š-ö
EGÂxDÙZg;6,z9ÆŠgxy̧&™äÆn7g}îg6,‡.Þƒ@*
ìX
gVwÆÔæZ¢š-ö

EGÂxÃ×™**ƒ@*ìå‰0Ã�py~0*c*Y@*ìÔ
ÐZ�ÛZiƒ@*ìZzgWçÆËsÂÐZzg (Pancreas) Ð�Å5Ò0î EE Insulin

|~ÔCÙËÐSK̈ãŸ~XæZ¢š-ö
EGÂxY}ì�²z{±@*ìZq-

g3±ZðÛzã‚>VÆÜsÔQkÃvy7à**ƒ@*ìËÌ!*:VÃ� "
SK̈ãŸÅ!ƒD�X

¼Š‚>VJ-Ô>äÃÒÅìKÅ�ùæZ¢š-ö
EGÂxä

pŠÆZL!*:VÆnX@*ëÔ¬]Æ (Tolerant)g 5ìƒä%æENŠ!*
Ÿ]ÔSK̈ãŸ6,ú7 B Zzg T Ô‰Ô Lymphocytes mÐ�YV¹

‚ßV~ƒZìX 20 ™D�Sk!*]»ZÖg*¸
Æ§i¿ÆÜsZq-gN*‚7g×ÃÔ (Tolerance) %æENŠ!*g~

ZK̈+M‡.ÞƒðìŠgc*Ä™äÆ‚A‚wÆîsïÆ³~Ô1t
»g™Šg;ìtZ#ÐÆZK̈+Mz�Š~Wð¶XùA$æZ¢š-ö

EGÂxg3ìt
&¢A̧&™äÅ¼ŠZ‚½V~Zq-Šzu}Ð?Htƒ@*ì³
"ÅgZ·‡]»6�ÃtZg»YZ(¼?m,™@*ì?tDîg6,**eƒ@*ì
‚½VÆn¶ƒVÑÅg�ZCÙÐZ·µîg6,qÝ™DƒñÔSk
ZN[Å&¢AÃTÃŠg»gìZ,ÅgÔ¥â]Zzgf;-$ÅX»�z{bCÙ{

™@*ìSK̈ãŸ~!Zz‡]X
ÅÔpŠÃ‡.Þ Lymphocytes “{mîgÐeiZí™Š{‚854è

EG
G

ƒ@*ìik,ï~iÔÆ¬t'ƒÇ�¾Šg) Choice ¯D�he9
xZzg**‡.ÞÂôZg»YIzV»Šúòƒ@*ìX

~%0*@*ìZ¤/z{Ÿ Thymusc*Bone Marrow Zq-æZ¢š-ö
EG3�

Æ6,Ze„Ð$™)ÿ
G

™@*ìÂâgZY@*ìc*"¿ƒY@*ìXZq-!*Ú
RÐ„³»‚o™@*ìZ¤/z{ŸÆZL6,Ze„6,ú™@* Lymphocyte

ìXSk»Èì�ÃðKæZ¢š-ö
EGÂé»Âîg6,ŸÃvyà@*ìÂWc*

z{âgZY@*ìc*6gHY@*ìpŠÉ™äÆz™Dƒñ¬Å��z{zßw
™@*ìSke~X

»‚oƒ@*ìZq-Šzu}ÔŸÆ3Ðz{ T Cell ¾qwÔZ¤/Zq-
ú7™@*ìÉOñSkÆpŠÃ"¿™©8ìX
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ÆAntigen ZÏ§bÐÔZ¤/z;Vøg}Ÿ~Ãð—ƒCì�
pZmáÆ¹ì��7ƒ**ecÔ¾Tn{ƒYCìÔSK̈ãŸÃð

7aZ™@*ìZknQk6,ú7™@*ìX Antibodies

Z¤/ëSk|6,¨g™D��øgZŸŒÛd$Zq-7[
ZL~g‚rìÔëSk!*]ÅuZx™Mh��7ZCÄz Lymphocytes

‚Šg»gƒ@*ìtŒŠ¶�tŸ]ÜsŠÔŸ]Ã¶K:¯D�ZzgŠz„
Ÿ]ÃXñgnp�X

/DŠ�Yä»gzu
ÔâVÆg3~**gïîg6,'ecƒ@*ì (Embryo) ZÝ~Ô<


gÛzã—ÆÔö!*yŸÐXẐfZVÔZ#�<¬¯ƒ@*ìÔŸ¯g~
îg6,Q¸g@*ìZq-“SkÆÜsXæZ¢š-ö

EGÂxZ,Zq-**x.ŠLŠÔóÃ
(,"ÅZYi]7ŠêìX¾qwÔ!*z�ŠSkt:©ÆÔ<SÚ)ôp

7ƒ@*ìA�ëìw™Mh�XQkÆÃgxƒäÆÔ̂z{»x[
â{6,Ô7g}îg6,DÆ 9 ƒY@*ì7g}îg6,(,"~Zq-zW•ŠÆ

ÆƒäÆ!*z�ŠX Antibodies Üs~i.VÆ
ùA$tƒ¼»x!qÝƒCì?
z;VZq-!*h<ÆZ§Zs0*ðYCì{mîg6,ðÅˆƒCì

_.[™äÜśc*]Ã��py~ƒD�Xt!*h<ÅæŠ™Cìhe
¢zg~´c*]QkÆ(,ðF,~ÆnÔ²t!*hZµgnpƒñSÐ

Æn{±è NEZW,Z]ÐôpgBbìX Antibodies

¯g~îg6,<Ô6,úWzgƒD)ìw™Dƒñ Antibodies zg:Ô
£Š,k Antibodies SÐ
gZq-Ûzã—Æ(Zzgn{™DƒDQÐX

Ð<»Zµǵ‚BZ,Zq-{mDÆƒ@*ìðÆ6,¡½ï
EHVßV~

ÐZq-âVÆg3~X
**Â$+ÑîÔZzg:¡~ZN[Zzg:ÃðŠzuZ**x.ŠSg»Y}2x¯eƒÇ

Z+6,¡½ï EHðZg»ð¹ã~Xð»7{&+Z]pŠZq-ÞŠ]ìXŒÛWy~Ô
ZvÒy™@*ì�z{<ÃZq-ôp%æFNjy£x~g3ì:

LLHëä7¯c*ì?ÃZq-"Šg0*ãÐÔQg3QkÃZq-3
ƒñ1:~ÔZq-z°{Hg{J-Ô¾nëäZq-Z0+Zi{IZc*ÔÎëùZi

(20-23 )Îg{ZÔvÔ Z0+Zi{IZäzZá�X
z;VƒD�ñZu]Z#tŸ]ZLZdw7gZ™ä~**»x

gT�Ô¾qwÔLt7ÈÜec�Z¤/ZvÅ%èƒCÔÂtzZµ7ƒ@*Ë
rð Ng]~X

Z,"‡°ŠHVðG‰�Zq-7æ{:LÆnßÍVÆ
n™sîg6,KÆn�ù¬gèZzgZŠðg~i0+ÏSk™*ÅzZªîg6,ƒC
ìXZ¤/z{Z(7ƒ@*åz�ŠÆnZq-ZZ%ZnÆZzgFg-VÆÔSK̈y
Zkyå�ÈwY@*�ùz{"'ƒDÜ̧sZvÆ��Q7aZHåX
z{tc*Š™ä~**»xƒMh¸�SkÅÃð6,zZ{7¾ŠgF,¹c*C)ßYƒC

ìÔQyÅ¡c*!Ô‚B‚BQyÅi0+Ï»Z®gÜsZvÅ%è6,ƒ@*ìX
z{Yg~gnp��6�Z¤/z{gT�Zh¡Æ‚BåÆ
n6�Z¤/z{L7%DZzgåg}YDŠ¶ˆ[ZLZqw»ZvÆ
‚tS»sÆŠy6,Xz{i0+{gT%@*W,ZÖgGÆi1Vqà6,��Fg
ƒD�ÔøzxZzg¤xƒDXSknÔz{**»xƒDu;ä�QyÅ¡ƒC
ìZq-$!*ãZvÐZzgt�z{ò�ZKi0+ŠHV¹„QyZ‚ÛZîg6,ZzgÃZ+{
q§&~XSknÆßvÔ¾TÔÂÐ�áZ+LJs�Sy›ëÃÔ
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TÅëäŠ~ìz„!*ÑTg~XFgc*VßÍVÃZe7-Q7J%Æ
n»g™C�Xtƒ70*@*ìZ#J-�A$t�ßvÑzq7™D�
ÎWQyZâYÆ!*g}~�Z¤/zZµ7ƒñ¸¬LQyÆnÔ‰�
"egÏZzg°x&¢AZvÅ¤‰ÜÆÜsÔ|�)ßYÔ��F,¹0*ð¶
ZvÅ%èÐÔHŠz!*g{Ìƒ$ËìËZEwÆ‡.ÞQkÅ%èÐÔz{ìw

™D�QyßÍVÆ!*g}~�¢zg]~ƒD�ñ]ÆÔZzgZ®g~
ÆQyÅFg~6,Ô85Âî

G
ñ]ÐWÐÆ%³6,XÜsA$„ßvu;D�Qy

Å¡ÃXSkÆ´z{Ôz{ŠÙ�Sk™*Åi0+ÏÅ)Z®g~ÃÔTÆz{
Wçñb™æ{Z̧zgz.ƒñ¸ZLÓxz�ŠÆ‚BÔtQyÆnzzk�
ìQÐY,̂{heÅWc*z{»xG�»°ˆÆi0+ÏÆnÔQyÆF1:
ÆnX

|~ÔøgZC1:tŠ*7ƒCìÔÉˆÅi0+ÏXi0+Ïˆ
Åi0+Ï~özŠ7ƒCì‚ßV~ÔZzg:ƒCìQkÅ{¤@ZîZ,
ãCŠ~¢zgÂVÅ‰’ÆÔ3äÅWÆÔc*ÌðÆÔc*tÁÜÆ‰
Z%ZnÆX"ÑgÁc*]¼A~ÒyÅˆ�ŒÛWyÅfsÅWe$~:

LLŠzicÅW?ØÌ:[ÐZzgz{ßvZKYe„qzV~å
(102 )Îg{ZÑmCYÔ g�ÐXóó

t(,~Z\kÅ!*]ì�ßÍVÅZÒe$ZK¡6,ZvÅ$!*ãÃ7
uZTÔc*Sk™*Åi0+ÏÅH,gëg¡]6,̈g7™D�XZzgÜsZ¤/z{Fg
ƒD�ÂZvÐg�qƒD�XZ#Ô¾qwÔ¡c*[ƒD�ZzgZK
gzi%{i0+ÏÅ§sß3�ÔÂz{CÙqÈwYD�XŒÛWy~ÔZvÂz
Kzw™Z@*ìSK̈yÅSk{¤Å§s:

LLZzgZ#ãßÍVÃ¼ñÂåg,ZLg[ÃQkÅ§sg�qƒ™Ô

Q˜VšðQyÃZK§sÐ¼$!*ãQÏz‰ÜZq-)®)Sy~ÐZL
(33 )Îg{gzxÔ g[»Ñq-ÑCäXóó

ZvÔ�Y}ìZâYÅCðÆ!*g}~)Z.(�aZ™D�DÙZg;
nÆZ%ZnÔX~ÐÓxlg~ƒD�SK̈âVÆnXz;VÃð
Çg‹7ƒCì�Qy~ÐZq-Ô�ƒYì¹„ç**uÔ?ÃFg7
™}ÇXCÙ7ZC�ZzgÂxøg}Ÿ~âbƒYìyZ[ƒäZzg**»x
ƒä»x™ä~X6�ëä¬ÒyHìÔZ¤/ZvZ(™**eLSk~
ÐÃðÌzZµ7ƒ@*ZzgÃðÌ)baZ7ƒDøg}ËZ¡IY

ZzgÂñV~XtzZãƒ@*ì�z;Vƒ@*ìZq-\xÔ5Y@*ì (Organs)

SK̈âVÃSyÓxzZu]~Ô�ƒ@*ìSk™*Åi0+ÏÅ¬gè¡]Æ
!*g}~'

/ÂxÆŠÔ
ÆZqÐi~z=»ZÖg (Cancer) ¹„¬xZ˜jV~Ôu¤y


g"‡1ï~ÝwÆƒYìXsÃQkÆnÆÔu¤yÑzq~Zq-
**gï¡qŸÆ3~(,kìZzgSk**gï3ÆãCŠ~ZqÐi~pZm~

zŠZgƒ@*ìÔÁZiÁQkÆZ’Zð(,ðF,~Æ%ÖV~¾qwÔtu¤yÆ
Ÿ]**gïŸ]Å‰&¢AÃ²ê

YN
™Š¶Å§sâbƒD�Xu¤y

Ÿ]ÅtZq-Z+Zë&¢AƒCì�ZW,Z0+ZiƒäQy\â]6,�**gï
ÐÇYD�@*�**gï Organisms Ÿ]ÆZ§ZsÐc*QyÆZL

3ÆÝw~!*‡°ÏÑÃXZ#u¤y3ÆZW,ÐZ+Zq-"‡°Ï
zZµƒCìÔÂ**gï3'×h+ZLÝw6,Zzg!*:VÆ(,"6,Nzw7gÄY

ìXZW,»t§i¿Ô�LLÚ„óóÆîg6,Y**Y@*ìÔ8541¹Ðö EGEHL6Ÿ]~
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Æ;îÅßg]~ªCÙƒ@*ì� Tumoursê Þjn³³³rj³³³³ä vƒ@*ìZzg�
$+á~ŒÛR!*:V6,ú™D�Xt¹”{Ÿ]Šzu}Ÿ]Æ

aðÃXu¤y Amino Acid ´c*]Ã3ä”�ÔZEw™DƒñZë
Ÿ]ZL“ƒñwÆ‚BzZ¢š5é

GGSSK̈ãŸ~ñ�Š*gÇƒVÃÈ™Šï
‰(Ÿ-@î EGEÔµ}Ô®ÔZzg¤/ŠzV~¦ƒä”�Zzg Organs �Xz{Z

ÆKZzg**gïŸ]Ã=Ífe�ZzgQyÆ**gïZdwÃgzu Organs Sy
Šï�ÔA$Dîg6,SK̈ãi0+ÏÃZq-JŠ–»‚oƒ@*ìX

**gïŸ]ÝÑ]aZ™D�Üs²z{ŒÛRŸ]ÐZq-¾&+
~X¾qwÔu¤y Organism qÝ™D�Xtƒ@*ìZq-™õ£g

Ÿ]Sk}2x6,ÃðgŠ¿»ZÖg7™DZzgQyÆÝàÂx6,ËÌ
NzwÐZïg™D�Xu¤yÅn�R[J-ÒyÅˆìæZ¢š-ö

EGÂxÆ
nÃð)b7aZ™CìXZq-¢oŸZzgZq-OW,±è NEæZ¢š-ö

EGÂxÆ
‚B�‡.Þƒ@*ìJÃÒ™äÆÜs~ZŸ†ƒDƒñZzgË
ƒñu¤ãŸ]ÆÚ(,_ƒð®ZŠÆ‚BÐÔZzg85Âî

G
“Š¶

%nÃÔZë!hÏîaZƒ@*ìZ#u¤yŸ]pŠÆZL9£Ò3ð EGV~Zq-Z4,Zì
ÅæŠÐÔŠU�ZzgŠzgZypyÆÂx~�áï (Pac-man enzyme)

j[+~ÔZzgzZªîg6,íƒñŠzgzZµ Lympathic ƒYD�ŠUƒñ
!**ZL~tUg‚rìXŸ]� Scenario !*:VZzgŸ]J-tqD

ù¦îg6,»x™äÆ¬Š~ƒD��ÛZë™ä~SK̈yÃ‚BjY]
ŠÚÆÔ]4/õ NEEÆÔ‚÷heÆÔZzgi0+{g�Ǣg~îg6,(,_ƒñƒä

7Àê NÅ�z{ŒÛRŸ]Ðzßw™D�X "Stop" **�ÛâyÔ:z™Dƒñ
6�z{ÝÑ]aZ™**Yg~gnp�Ôz{áÆº�Zq-n„»§i¿
7g}Š}�»��aZ™@*ìŸÅ7g~ñ]ÃX

Z¤/ëSK̈ãŸ»».ÞZq-oÐ™D�ZzgSK̈ãæZ¢š-ö
EGÂx»

Zq-¤!gÔ7g}îg6,©¯`Ð™D�Ôu¤yÆŸ]Q½D�
g
!*2VÆSkoÆXt!*©ñ‹gziZ:®ZŠ~(,_YD�ÔYg~gnp
ƒñqD‚|#ÔÆ‚BZLZ%ZxÃXpoÅ̄`Ç)ôp7ƒCìX

ÔæZ¢š-ö
EGÂxÆ=ZzwÆ§3„ÔõÜ{™D Macrophages

�úWzg»Z#�z{Sk»‚o™D�Zzgn{™Šï�u¤yŸ]ÃÔZq-
ÔæZ¢š-ö

EG
T Cells 6,z”ÅæŠÐTÃ�z{{mîg6,aZHåXSkÆ´z{Ô

ÆÔAntibodies ÂxÆ¢oZzgf�§ZzgQyÆ)©àÏgzVÆÔ
âgeZs�u¤yŸ]Ã��ÑzqHƒ@*ìAi™**SK̈ãŸ~Zzg

jgZ[+~ÔŠUƒñï~G~Xt].z4Yg~gSì85Âî
G

Lymphatic

6�u¤y@lìX‰u¤yŸ](,_�'×h+ÔæZ¢š-ö
EG

Ÿ]%nÅ
F,¹Ãgz1~æŠ™D�Ô³g^~ªCÙƒ@*ìX

SK̈ãŸ]~ÂñV~ÐZq-�u¤yŸ]Æ;îÃgzÂ
A Poptosis ƒ@*ìÔ�3ÆpŠÉ»:Lƒ@*ìX 'A Poptosis' ìz{Ô

aZƒ@*ìÔc* Tumour yZ[ƒY@*ìÔc*Zq- DNA Š¬Y@*ì²3»
´z{SkÆY**Y@*ì
gLLu¤ygzuåóó �Æ ÅZW,W�Û´ Gene P53

ÁÂz»qïƒY@*ìX —Æ
Zq-¹„tzZµÆªCÙƒYìÔtzZ¢š5é

GGS¹ Apoptosis z,
ÃZzggzÂì%nÃ*gäˆ 7V „Zëƒ@*ìÔ6�z{gzÂìÔZë"‡°

Å±J-XZ#».ÞHY@*ìÂç}Ð��u¤yŸ]ÐaZƒ@*ì
��ƒYì‚g}SK̈ãŸÃvyà@*ƒÔSknZq-zZu3»vy

Ÿ]SK̈ãŸ~Z#Yy0*D��z;V — ¹ic*Š{‡.ÞJwƒY@*ì
ƒCìZq-"‡°ÏQyÆZK‚|#~Š–ŠîƒðSK̈ãŸÃÂQ¸gD
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�pŠÅZKñ]Ã¯äSK̈ãi0+ÏÃîsX
u¤yZ(g™@*ìZq-i0+ÏÃŠ–Å̂Z#�t¹”{Ÿ]Sk

pŠÉÆÂx6,‡10*fe�XZ+ßg]~ÔZq-ŠzuZæZ¢š-ö
EGÂxu¤/xƒY@*

ìgz1SyŸ]Å"‡1(,ðF,~ÃXZ¤/z{Zk¥»z^6,'áYä~
»x[ƒYD�Ô"Vwîg6,Ôz{A$‚o™D�Zq-Zzg%³»�Y**
Y@*ì
gLLdZyÅ•ŠóóXSk%³6,ÔŸ]Ô��»x!Æ‚B$†¸

¬Æ™õÂñVÐÔâg}YD�7g}îg6,XSyŸ]~ÐÔZq-
3¾qwÔ»x[ƒY@*ì‡10*ä~LLdZyóó6,Xtu¿!*©u¤ã3ZK
!*#:¡]ÃQkÅYV~v™@*ìÔ��(,_YD�M®ZŠ~X
u¤yÆ%!ÃZ[±**ƒ@*ìZq-izgŠZg].z4Å±Zð%nu¤yÆ‚BX

HtÜs"‡1ÔWiZŠZzgÚ(,"Å¡]u¤yÆ3ÅQk
Æh~»x!ÑCì?Šzu}z�;]ÌSk»x!ÆúƒD�X

Ÿ]áÆº�Zq-nÆîÆÂxÃQyÅR6,�QyÃSK̈ã
Ÿ~£xŠêìXtî»ÂxÔŸ~ñ�Š‚g}Ÿ]Ð‡.Þiƒ@*

™@*ìZzggzÈ Belong ìÔæŠ™DƒñCÙ3ÃYy0*äÇÐ¹Vz{
ƒñQkÃï™äÐËZzg(6,XtÂx!*:VÅ‚Y»ŒŠêìX
Ÿ]Ô��ZL£xÐzZ.ƒD�Ô:ÂYD�}ZzgÔZzg:ËZzg3Ã
QyÆ£xÃï~he»ñµŠï�ÔSk§bJ-$Šï�ŠNgNÅŸ

ÅZq-¡qqª~XŸ]��zZµ7ƒDZq-{m(6,c*z{�0*ñ
YD�Zq-)ñizV(6,zZ¢š5é

GGSpŠÉ™fe�X¾qwÔSkÂxÅæŠÐÔ
pŠÉ»§i¿7g}îg6,{g`HY@*ìÔ6�Ÿ]ÃZYi]7ƒC
ìƒäß£x6,c*ƒäZq-)ñizV£x6,X

t§i¿SÚW‚y7ƒ@*ìA�Š3ðŠêìXSkÂxÅ

OW,±è NE»g™ŠÏÃ‡ìgppÅ{§ÔCÙ3Ù|#™**ƒ@*ìQkÆZL£xÃ
²Šzu}Ÿ]Ǽ£â]ÐzZ.ƒ**¢zg~ƒ@*ìÔZzgƒäìw
gppÆÔ7ú™DQyÆ»V6,Xt§&»gQ71ñYD�

ZU*¬‚>VÐ�‡.Þ¯D�SyŸ]Ã‡ìgppQyÆ´
£âY]X¾qwÔz;VƒD�ñZu]²tU*¬‚ã)q¢ƒD�c*
ZL�ÛZø7gZ™äÆ‡.Þ7ƒD�Xtu¤yŸ]ÃÃZ+{QVä»

ñµ�ÛZë™@*ìXZ#'×Z›‚ãâjw~ñ�Š7ƒD�Ôu¤ã
Ÿ]ic*Š{!~Ð’YD�XSkÆ´z{Ôu¤ãŸ]pŠÃË{m(
6,„7,ZîeZ%Å¢zg]7ƒCìXz{{§~7ÑD�¸Z2ÃgT
ƒñWiZŠZ:Zzg%IäÆË{m(~X

Z]ðŸ]ƒD��Ÿ~Zq-IZî»£x7 Erythrocytes

gnp�Xz{Šzu}Ÿ]Æ9£Ò3ð EGV~Zzg!*:V~Š9YD�ZzgZq-
B@*ì¥»zIVÃMheZs Metallo-Proteinase {mZ4,ZìÅæŠÐ�

�XSknz{ZK%èÐŸÆËÌ8~î OÃYäÆ‡.ÞƒD�XæZ¢š-ö
EG

Ÿ]ÔŠÔŸ]J-îÆnSkZ4,Zì»ZEw™D�Ô²u¤ã
Ÿ]Sy»ZEw7g}îg6,Zq-ZÑÆn™D�XQy»ZëÑ
¡qŸ]6,ú™**ƒ@*ìZzgQy6,úWzgƒD�X

f;Pu¤ãŸ]ÅSy”Ñ]ÆnözŠ7ƒC�Ôz{´z{
SkÆ‡.ÞƒD�ÉŠzu}

²-.ø
Y

GÌÜs~æZ¢š-ö
EG

Ÿ]ÆX
6�tÐ‚4ìÔëŒVf�ZŠZ»gzVÆ!*g}~!*]7

™gì�ÉSkÆOñu¤ãŸ]ÆÔ�ÈÔ
²-.ø
Y

GÜsQyÆ
#5ÆXISkÆ�ÃÒ™DzŸs#™äSy**‡.Þ¢Ôf;„

²-.ø
Y

G

ÅÔ…Y,̂{¢8ƒ@*ì�¼�ëäZ[J-zŸs#ÅìX
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Ht)©à!*]7ì�øg~æZ¢š-ö
EG¯`F,KMŠîì(,f

ƒñ**�È-VÃÜsŠÔÆ?tF,KMëågD�SÐZq-¯`Æ�µ
ƒCìŸ]Ð��ÜsŠAYMh�Zq-F,¹c*CZ9Z7-pgŠÎÐX
QyÅ&¢A™«™äÅZzgQyÆ£â]Å˜ã™äÅÔQyÅgŸ
q~ÅQyÅZKi0+7VÃˆzg™äÅXäi0+ÏSK̈ãŸÅÔTÅz{
!ƒD�ÔZzgQy»¢oÇYg~gpp»QyÅ].z4ÃÔZ·‡]»³
7ƒMhX"—ÔìZq-¹!*Z̧zg4Z0+Zi~±̂»g™ŠÏÅæZ¢š-ö

EG

Ÿ]~ëŠNMh�X
HzZµƒ@*Z¤/Z(Zq-ÂujZ!HY@*ƒZq-7[Zd½c*C

SK̈âVÃ?H»x!ÅÑbSkŠgOW,ÁƒCHQyÆnteƒ@*ÑÍ™**
QyÅ%èÃù·6,!*z�Šñ�ŠƒäÆ@*ŠR¸Z2ÆÑiòD+ZÛÆ?Z¤/P

ÆÃgñ!Ãz{ìwGYD¸ Antibodies Zq-Z�ÛZŠSy~ÆÈwYD
»g™**Q7Ôc*ÃZ0+Zi™Š�¸»g™**Q7Ôc*Zïg™Š�p̧ŠÉ™**Z#
�¢zg]ƒCÔHÓxt%µ»xÆ™D!*‡°ÏÐ?H].z4»ƒCì
c*!Æ‚B?HZq-¯`Rg1VZ�ÛZŠÅYg~gÄ$Ë¶QkÅ].z4Ã%Ët

Æ?Hz;VƒD�ÔËZ·tÐÔÃð·ŠgZzgf�¾&+gkc*Ák�pZ×
ƒDhef)ŠZg~gppSyZg1VZ�ÛZŠÃNzw~?¾qwÔøg}æZ¢š-ö

EG

Ÿ]ÃË¾&+gkc*ÁkÅ¢zg]7ƒCìX
Qy»Âx»g™ŠgLìZq-¹„!*‡°{§&~Ô%'×Z8VZzg

)]ÆXz;VÃð$+�c*ZF~§i¿ÆŠzgZy7ƒCXSk¾wZzg
)©àîg6,OW,±è NE»g™ŠÏÆúzzZvÅfZ]ƒCìÔ��‡ìHìSk
ÂxÃ¦ñQkÅ!*gq-¬]Æ‚BZzgSkÂxÆÁÜ~!’q-

z,We$~ÔtÒy 5 aZ™@*ìZ�xŠ¶QyÅf)ŠZg-VÃXÎg>Zw>{Å

ƒ@*ìLLD+ÛÐQ@*g@*ì»xW'yÐi}J-Qmkìz{»xSkÅ§s
(5 Îg{ZwX>{Ô ) Zq-Šy~T»e:DÙZg',k»ìvg~2Ì~Xóó

SkQßwÆ_“~ÔæZ¢š-ö
EG

Ÿ]Yg~gnp�ZK].z4Ã
%WgZxÆc*Š!*îÆSk!’q-Æ‚B�ZväQ7«ÅìX

/u¤yÆŸ]Æö
tÈÜ7ƒÇ�u¤ãŸ]ZÝKãŸ]ƒD��SK̈âV

Cancer Æn ] Å‚ÓC{¤áÆº�X³~ÔæZ¢š-ö
EG

Ÿ
ÅÙ|#™**Âƒ@*ìX´z{Zi,Ôu¤yÆŸ]‰ C e l l s

6,ìc*[ƒä»Zq-§iÐÈzn™fe�Ô�W`J- Antibodies

Šgc*Ä7ƒeìX
Zq-nÆ6,z”ƒD�� Antibodies 6�ëäf™Hì?

ŠÔŸ]Å»gzZÇVÃgzÈ�X¾qwÔ¼**¥xzzÆnÔu¤ã
ÐQz§bÐOW,ƒD�XOñgz1ÆÔQyÅ Antibodies Ÿ]Ô

»ªCÙƒ@*ìX Tumor »gzZ×V(,|YC�Ô³~!Zzgç**u;î
Ô�pŠÃu¤ã3ÅRÐ!*0+|fe�ÔÍc*�Zq-ÒpÐX Antibodies

ÔZq-u¤ã Antibodies Æ‚BZ·Zu™D�XŠzu} Cancer Cell

�QkÐÔ Antibody 3ÃéÌ7™D��¬„Ðg‚rìZq-
(Camouflage) ƒ@*ìXSknÔu¤ã37g}îg6,ps43ï XGOG Attach

g‚rìX
Zzgu¤ãŸ]ÆŠgxyVYì85Âî

G
zWF, Antibodies Z·Zu
ÆŸ]Ô Cancer Z…ŠzV~Xz;VZ,ñZu]ÌƒD�˜V
¯D�Xt Pseudo Supressor T Cells Æ‚Bï™ Antibodies
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ÃŠï�í™D Antibodies ßZ:q Pseudo Supressor T Cells

ƒñ\xÃ�z;VLLÃðç{7óóXz;Vic*Š{ÑZ0~ÆqÑ]ÌaZƒD
~$+wYD�Oñ Pseudo Helper T Cells �TÐu¤ãŸ]

ÆZ,qÑ]~Ô\x5Y@*ì Pseudo Suppressor T Cells

ÅÔZq-(,~®ZŠÃÔz;VÃðZzg'×h+‚iÇgâjwp7ƒYì Antibodies

u¤ãŸ]ÆaZöÆnA�Skz‰Üƒ@*ìX
" T r a p ´z{SkÆÔu¤ãŸ]‰Zz‡]Ë�
g

Æ@*�ZLW\ÃæZ¢š-ö
EGÂxÆZq-ÂçÐôpgÄÃt Antigens"

Blood ZLRÐ� Antigens ;D�Z+(,~lZgzVÆ Tumours

Ô¾TÔ{ƒD�Zzg Antigens pŠez[Y@*ìSyÐXt Stream

Sk!*]ÐzZ. Antibodies SK̈ãŸÃÃðvy7àD�X¾qwÔ
7ƒD�Zzgz{�Z!ZŠZx™D�%@*íÆ',0*™DƒñZq-kB
QyÆÜsSkJ$+�ÆŠzgZyÔÇZzgç**uu¤ãŸ]»x™**Yg~
gnp�Ô%æZìÆZzgŠÔÐ%Šgc*ÄƒñÆX

AIDS /Zq-f�ŠÔ:
Æ!*g}~c Viruses ~ëä (Chapters) ¬ÆZ1Z[

~ÐÔ Viruses HåZzgSK̈ãi0+Ï~QyÆ™ŠZgÅZÌzZãHåXSy
ƒ@*ìÔ��¬„Ð

&B©3¨4è
G

GGGEÃ "HIV Virus" ¹„ç**uZzgvyg‚y
ẑsg3ìZq-îs²?ÐZzg4Z0+Zi~Z(™**Yg~gÄMh�¼

ÆÔt(Ÿ- î
EE

Viruses z‰ÜÆn„9WäzZáŠâV~X',ÜsŠzu}
7g}îg6,"¿™ŠêìæZ¢š-ö

EGÂxÃXZq-SK̈yÆ7g}îg Organism

6,"¿™ŠêìæZ¢š-ö
EGÂxÃXZq-SK̈yÆnZq-yZ[»g™ŠÏÆæZ¢š-ö

EG

ÂxÆ‚Bi0+{gx**eƒ@*ìX
ÔSK̈ãŸ~:$+wNhzZàyZÒVaZ™@*ìYèz{ HIV Virus

æZ¢š-ö
EGÂx»„{Ø™ŠêìÔz{¯@*ìSkÃ)ôpÔÓxZlxÆFg-VÆ
nÔzZ¢š5é

GGSaZ™DƒñZ$qÑ]Xt
&B©3¨4è

G
GG

GEÃF‚ßVÐî]
~Îñg3ìÔ³~Zq-Zˆkâ-ÏZzg**Qy~»aZƒ@*ìX̀9Ô‚b

~Ôfs»Òy�áùƒZå:LLAic*Š{ëH 1993 Zzg)ßYÔ��ÖåZ~
�ÔQÚ„Á¢ëƒDYD�XLLtÒy¹¬x�Z[ƒ@*ìZq-

¹„	g>~Ð™*ÆÔ��_· 150 »�1ŠHå Public Sruvey

»Xt�áùƒZåßzZg‚"543¨ë
JEHGE̀9‚b~XÃð AIDS ™gìƒD�

Ì‰Ÿ7™Mh�XÅãCŠ£ßV6,ƒCì��‚ßVÐuZì
YDgì�XÃc*]��ŒYD¸!**îgÐ9Z[Zq-!*ize‡
ŠñYgì�Q̂yÆ)xãCŠzV6,½z4GYäÆÔªCÙƒ‰¸X

ÆAIDS ***k,îg6,ÔWy~³ƒ@*ìZ(¼�85Âî
G

²?Ð‡ì”{Ãc*]
»Zq-ŠiZzgY,̂{1Yg;ìZzgQyÅ HIV VIRUS !*g}~ZzgQkÅñW,zzÔ

ëq6,ÎZwQVñYgì�X
z‰ÜÆ*gäÆ‚B‚BÔ)b”]Z(gG‰�ÔOñ

SkÆiƒDXW`Ìz;VgT�¼Š%�Z[ÆÎZÑ]ÔZzgWæ6
ZXŠZ]ÅÔÅàñ�ÜsZŸ†™äÆ®ZŠ~Sy%�Z[ÆÎZÑ]

~igLìZq-gZiSK̈+MÆnX AIDS ~X
HIV VIRUS ¹„Zë›ë~ÐZq-�Y**Y@*ì!*g}~

Æƒ@*ìt�z{ŠZ4ƒ@*ìÜs¼~Zzg:�ÓxŸ]~SK̈âVÆX
Ô��¹„ñW,ÁÜƒD Helper T Cells Sk»Zë¶K:ƒ@*ì

�æZ¢š-ö
EGÂxÆXtƒ@*ìZq-¹Zë`XŸ]Æ¼ŠZlx~Ô
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ÔæZ¢š-ö
EGÂxÆQyŸ]»ZN[™@*ì�ƒD�Ô³~Ô¹„ Virus

ÃZ+{qQkÆnZzgZk§btSK̈ãŸÅÔn„',0*™@*ìX
ÔæZ¢š-ö

EGÂxÆZëÁÜÔï~ánYD�ÔÂ T CellsZ#
ÐøzxƒY@*ìÔZzgŠÔÃT+Æ Brain Team æZ¢š-ö

EGÂxQkÆ
'×h+‡.Þ7g�0*@*Xt
gZq-™skBÅZq-ewÆŒYYìXZq-
Z+¯`%ËñW,F,'Zzgf;„ÂñVÆÔQkÅZë¤‰ÜÅŠ¶Æ

áZŠsƒÇX
AIDS ��SK̈ãŸÐaZƒD� Antibodies '×h+',WVÔ
aZ™**Yg~ Antibodies Æ%!� AIDS Ãvy7àMh�X Virus

Å)ñ�ŠÏ~SãñW,7ƒD� Killer T Cells gnp�Ô¾qwÔz{
ÃvyànX AIDS Virus

Y}ì HIV Virus %�Z[ÆÎZßV~ÐZq-ƒ@*ì:ù
&ì� AIDS Virus ÇîgÐ�¾¶K:6,%Ãi™**ƒ@*ì?Tz‰Ü�

n{ T Cells ÆYäYD�ÔÂz{ "Brains" 
g T Cells æZ¢š-ö
EGÂxÆ
™Š�YD�ñ�Š{ÂxÐÔŸ~ŠZ4ƒäǢg~ˆ„X¾qwÔt

Æn**eƒ@*ìÈzn™**ËÌÃgxÅf;„ŠNgN™** AIDS Virus

aZ™@*ìSkÕ AIDS Virus ISkÆŠZ4ƒäÆŸ~XùA$
iÃ?

t¡¼Šª]Z0f;ÕV~Ð«ƒCì��ðÅYCì
ÐX AIDS Virus

pŠÆŸ]Ð:æENHY@*ì��z{ð™@*ì Virus Šzu}%³6,Ô
Æn¬Â7ƒ@* AIDS Virus 
gZq-¶K:ÆpŠÆnXt§i¿

ìX|~ÔSyŸ]Ðz{Z,:æENHYD�‰J¢ï ELHƒCìQkÆ

¸~X
7ZC§i;ñ¿ÆZq-ŸÐ HIV Virus Š}%³6,Ô

*g@*ìÔ�QkÅîZª/~»Ÿðƒ@*ìX
ƒ@*ìXSk»Èì�QkÅ745ë EEH Retrovirus Zq-HIV Virus

Ãi0+{ Retrovirus 6,X1Zq- DNA Zzg:� RNA ¯z^gBbì7g}îg6,
Å¢zg]ƒCìXt�ÛZë™äÆnÔQkÃZ(g™** DNA g�Æn

ƒ@*ìZq-¹„ŠN§i:z{ZLö!*y3ÆE®Ò5ëGF,ÚZEw™@*
Reve rse ~ÔZq-Z4,ZìÅæŠÐ�� D N A Ã R N A ìZzgZL

B@*ìÔv™@*ìXÈtì�tZ4,Zì§i¿Ã¼ Transcriptase

~�QkÆö!*yÆ%œ/{~ƒ@* DNA Ãg‚rìQk DNA ìXA$z{Sk
Ì(,kY@*ìX HIV Virus ìX6�3®ZŠ~(,kY@*ìSk§b

ÆnX@*ëZq-zZu Virus Íc*�3Ñzq™@*ì»x™**
gZq-1~Æ
ÃXtzZ¢š5é

GGS7g}ŸÃZLï~ HIV Virus 36,ú™**t7™@*ì
ZzgŠzu}QyÆ HIV Virus heÅÃÒ™@*ìXA$aå%³W@*ìXZ’Zð

ö!*yŸ]Ãgh**eT�ZzgŸÆŠzu}Ÿ]6,ú™D�W‚y
™äQyÅ)©à(,"ÅgëgÃX

z{Z(™ä~ic*Š{ÃÒ7™D�XCÙqz̧q5+k,ƒCìZq-
ÅG(,ðF,~Æ§i¿»Š!*î',ŠZ“7 T Cells 8ewÐXúiŠ{

HIV ™$ËìÔZzgÎgZpVÐ•ƒYCìÔñµ�ÛZë™Dƒñ
HIV Ãò7,äö!*yŸ]Ðˆl~�Šwö!*âVÆX‰ Viruses

ÃâgÌŠêìX T Cell (,kì®ZŠ~Ôz{QkÆö!*y Virus

SK̈ãŸÃW\7g}îg6,ï™©8ìXZ# HIV Virus »x[
J-�SK̈+M»x[7ƒYCŠgc*Ä™ä~Zq-ñW,´`“Š¶
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Å%è6,ƒ@* HIV Virus ÃÔz{gLìz;VXt7g}îg6, Virus Skñf~
ìWc*7,Zgìsqª~F‚ßVJ-Ôc*',0*™}Zq-¯g~úZK̈ã
Ÿ6,X

/YVZq-iZÌJ-Šgc*Ä7ƒZì?
°Viruses Zg[ 10 HIV Virus SK̈ãŸ~ŠZ4ƒäÆÔ̂

Å�aZƒCìZq-Šy~Ô‡1 Viruses ŠyaZ™YìXuÐic*Š{®ZŠ
HIV Virus ~:WäzZàƒCìÔ!*z�Š�)ßŠF,ª]Æ°iâ:ÆX


gZq-‚Š{‚|#Æ7ŒYYìX�¼�ëŒVgnp�ƒ@*ìZq-
ÆÔZkŠg',F,Zzgf��z{aZ™YìpŠÅZKÝÑ] Micro- Organism

Zg1VÅ®ZŠ~Ôg‚rìö.$ñäQkÆö!*y3ÃÔZzg‡.Þƒ@*ìzz
“WZq-(,}SK̈ãŸÅñ]»X

HIV Å&6VÆX»f™Zz6,ƒZìÔ HIV Virus SkÆ´z{
‡.Þƒ@*ìZ(g™äZÃgégz1QkÆñ}YäÃæZ¢š-ö

EG
Virus

ÃôpZŠzc*]ÆZW,Z]Ð��SkÆ HIV Virus ÂxÐXtq¯CìX
6,ú™CìZq-ZŠzZîV Virus ´`Æn°iâ:Š~YC�XqDŠzZ

Å'×ZØ»‚o Virus Æ‚BQÏz‰ÜZzg¹ÂÐ»x[ƒC�
bz~îg6,{g`™Šc*Y@*ìÔÜsZmC³g;ƒ@* Virus ™ä~XZ¤/85Âî FG

ì(,J**%ÉVÅi0+ŠHVZq-özŠuJ-t(,~ŠpÅ!*]ì�ùZq-
pŠÃZq-5i0+ÏŠ}YìZ#SjaÐ HIV Virus 6� Virus

Q3h}Yä»Z0+6Ñhƒ@*ìX‚bŠZVZ+f;„eßVÅñ�ŠÏ~
ZLW\Ã"'Ck™D�X

ÐHIV Virus t:ÜsuÐic*Š{6,.y±è NEeAƒC��

��pyÆ·î~uÃ4~gT T Cells ZEw~WC�ÔÉæŠÇg
ÆŠJCQ¸gzV Zipper ƒñ‚B~¾DƒñÔZq-Šzu}~éZq-
ÐŠzu}6,$å3 T Cell

(£å FNÈ�Zq- HIV Virus ÆöƒD�X
~Xtƒƒ@*ìZq- Blood StreamÐAntibodies ~WäÐ kÓ

7g‚rìZzg DNA ÐÔ���#Ö~ÜsZq-ầZyƒ@*ìÔÃð Virus

Å)©à HIV Virus �Zq-Y0+Zg‘tBäÆÌZI7ƒ@*ìX
&¢ASK̈ãŸÃT+ÅZkŠg4ÔaZ™CìZdÂéSK̈ãŸ6,‡1

%Ë!VÆZzgÚZLW\Ã V 0*äÔ¿~Ñä¢zg~Õq
!ZlxÆÏgzVÐ�ŸÐSkÆÜsZEw $+sƒñôpg�

~WD�ƒD�ÓxzZ¢š5é
GGSª]Z0XtìZq-¹ZhVw�ù"

Åñ�ŠÏ~Ô��{à Virus 'ZK̈+MƒCì“pgŠ{ÏZq-(Ÿ- î
EEÐ

WçÐÌ7Š¬YYìX

/æZ¢š-ö
EGÂxÔZg»YÐ7¯c*ŠHƒYìX

ëÏ ‚bŠZâVÆÒ**]Æ_.ÔæZ¢š-ö
EGÂxZq-LL**‡.Þf

LLg‚rìXtZ˜bjZ!ŠîìZq-ôpÂx»��¼Š4+o9LÆ
!*û¤/ZW,Z0+ZiƒäzZáZbZYÐ¯ƒ@*ì��ÛZë™D�ãCŠ~÷ÔË!*]
~UäZñZŠÆË:æENEÃÌ�:LáCìñW,îg6,gz1ÂxÅ»g™ŠÏÃX
g

:Fax Zq- Zq-VwÆÔëìw™D�0VÅëÃ¢zg]ƒCëÃ'ƒ@*
Zq-9ÜÅ –

Zq-ÜyÅ –

Å Cable Zq- –

»½Å –
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7Ÿ Fax Z¤/SyW
#-.ø
JH

~ÐÃðZq-ñ�Š7ƒ@*ìÂ?Zq-
Ã Qy 7ƒ**ƒ@*ìX´z{SkÆÔ Miss Mh�X!*Ñz„~ÐÃðÌ

»îw-Æn Cable _.ƒ**ƒ@*ìÇ¬]ÆX
gVwÆÔ
ÃðÌ»xÆ7 Items ~Ôzg:Šø7[ Socket ZEyjƒ**ƒ@*ìî

gTXZÏ§bÐÔZ¤/85Âî FGÓxÁÜæZ¢š-ö
EGÂxÆ7gZ™D�ZLZdwÃ

åîg6,ÔZ¤/z;VPZq-ZbZYZ,ƒD��ÇÐ»x7™MhƒVÔt
~0*ñYD T Cells qŸÆnkBÃÅŠ¶»:Lk�ìÔZ¤/

(Ÿ-�õ
HE

ŠZä
»ZL~fí{7  Toxins ÇÐ»x7™D�Ôz{  T Cells �Â

™Mh�Ô��$+á~ŠÔ~vƒ7MhÔ³QkBÃ;gYäÅ̂
~ªCÙƒ@*ìXSknÔZq-Âx~˜VŠÔWy»gâgZ7YYìÔZë
Zdw‰§Ÿ]»00***ÔQyÅF,šMÔ¢zg~]½5Òø

YE
ÅÃñizV£â]Ã

ÐGenes �øg} Combinations Ÿ]Æfg=9z‰Ü6,ƒ**ÔZzgDÙZg;
aZ™äÔc*ÑözŠ¥â]qCÆŸ]~ Antibodies Šg»gƒD�

fí{ƒ**ÓxZgƒYD�XÂx¡»x7™@*ìXSk§bÐSK̈ãŸ
Æ¼ŠZzgZZdw»z�ŠÔ��Zq-**‡.ÞfëÏg‚rìÔZq-æZ¢š-ö

EG

ÂxÅ)ñ�ŠÏ~)z~îg6,"»gƒY@*ìXZ¤/æZ¢š-ö
EGÂxz�Š:g‚rƒc*

oƒîg6,»x™ä~**»xgLìÔÂÃðSK̈yi0+{g�Æ‡.Þ7ƒ@*
ìXùA$Zg»YIZ¾mZ,Zq-ZëZzgë{ÂxÆ¯z^ÅzŸs#
™Mh�Ôz{Ãð�Z[7gnp��Skñçq6,gzÝeZwYìXQy»
zZuZ³CÒy&Âî HLƒ@*ìZkÃt6,�æZ¢š-ö

EGÂxaZƒZìD+g�Zg»ð§i
;ñ¿ÐXz{gnp�Zq-ìw�}2x�SkD+gm(,ðF,~Ã�ÛZë™D

óóX (Mutations) �ƒD�LL¡~ZN[óóZzgLLp~
p©àÔŸzZgZ·¹îg6,p=VÆ‚BZ(Zq-ë{Âx»

aZƒ**6�ÃtZg»Y?m,™@*ìÔ**eƒ@*ìX6�¬izgŠc*ŠHå�Ô
Qkz‰ÜJ-¡»x7™YìZ#J-�z{z�Š:g‚r Immune System

ìÓxQkÆ9z‚ÝÁÜÆ‚BX!*g!*gIƒ@*ì�yZ[»g™ŠÏ»æZ¢š-ö
EG

ÂxSK̈yÆnñ]»:L0Y@*ìZq-¾z‰Ü~X
c»Zq-ŠzuZL̀L¡~ZN[óó»§i¿ƒ@*ìX6�ëSk

!*[~ic*Š{,Æ‚BzŸs#™,ÐÔ!*g}~LLÃtZg»YZq-Šð�óó
ÆÔ¡~ZN[»§i¿jZ!ŠêìÆS:]ÆÅ̂YV~Ã»X

z;VƒCìZq-ñZk‚bŠZâVÆŠgxV�Z,Zq-}2x»
ìwƒ@*ì¹ŠzgZEyjƒäÆë{ÂñVÅzŸs#~X

"Darwinis Black 	gç².n.çH~âCÙÔâ¡Z!ìÔZKÂ[Ô
~8ZN[ÆmÐfsÆÒ**]Šc*å: Box"

Zq-**‡.Þfë{§»CÂxÔZ¤/z;VƒCìZ+Zq-qÔÂ
eZgÌ2Zg»YÔÆnZq-¤!gjÝƒ@*Xaè¡~ZN[Üs8èFNEYì
Z,Âé��¬„Ð»x™gìƒD�ÔA$Z¤/Zq-§»CÂx7aZ
ƒYìD+g�îg6,ÂQkÃQ½**ƒÇ
gZq-‚ÝZ»ðÆÔZe7-1¢6,Ô¡~
ZN[ÆngppÃðqT6,�gŠ¿»ZÖgƒnX

?egÖeZgÌyÔ‚B‚B¼Šë) (Founder) ÃtZg»Y»!*ã
‚bŠZâVÆÔZŒÛZgHì�Gz£}2x¡~ZN[ÃðÌZg»ð¤‰Ü

7g‚rìX
eg:eZgzyÒy™@*ì:
t)]ZzgZ‹ZŸ]fsÆu¥VÆ�)oV~„ƒMh

�'Hë¢™Mh��8ZN[aZ™eìÔZq-ßg]~ÔZq-
Fly-Flapper ©àZÌ»qïÔ‰�Zq-jgZsÅ™xÔ�
gZq- Organ
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ZkŠgª]Z06�Wç? organ Æ»x™CìÔZzg',ÜsSkÆÔZq-
øg}ŠâVÆZëZg»YIZ¾m~ÐZq-ÔD4]ZÑgnZzgWU*g

!-A?ç
G
E{

z){»6,zWeZËZ]43©è
HGEE&Çz®Òy™@*ì�¡~ZN[ÃðZg»ð¤‰Ü

7gÄYì:
ÐqÝ™DƒZ,Zq-!©hÿ NE

Ãðq (Nothing) pù?¼7
Z¤/Zg»YÃ(,−ƒ@*ìZq-îsŸÐŠgxã%ÖVÆÔCÙZq-¡~ZN[

dÆ‚BQh7Mhc*qÝ™Mhƒic*Š{D 2 % ÆñZk~ƒ@*ì??
Åx¹Ð‚BZq-!*ZÁZ>Æ7æ{gnpƒñmC•}ÐX iota Zq-

ùÔŠzu}ZÖp~Ô¡~ZN[zŸs#™YìSy‚½VÆZ’Zð
%ÖVÐ�ÜsZEwƒMh�)6�ëZ[x@{™D�Sy»(¹

Sk!hÏîÃÙ|#™@*ì
gZ’ZðÆZzgz{gLì Mivart ic*Š{-^~?
z(„W`ÌHz�ŠZ,Zq-ë{Âx»zŸs#HYYìÔ6�?m,HŠH

ÅZ˜jV~?HtzZ¢š5é
GGS  (Mutations) ÐÔ$+Ñî Neo-Darwinistå

(Mutations) eƒ@*ìZ,Zq-i',Š„ÂxÆnÃgxƒäÎ@*g$+Ñî
ÆZq-³~?

ƒD�
+CÒ5Õä
G

G]Zzgvy»z̧q Mutations 6�ëY…�Ô
~W**745ë EEHÃek~Y0+ZgzVÆZÛzã5ËkÆ
gZq-³ÆXÓx

Æ6,z¤/Zx~ƒD DNA $+Ñîn{™D�745ë EEH¥â]Ã�Zq-Y0+ZgÆ
�Ô%ÃðZŸ†™äÆÃð6745ë EEH¥â]»Sk~XSkn$+ÑîZL
~Ë(,ðF,~»c*Zg»ð»Y7gnp�W`°iâ:Ô¼ŠZg»YIZ¾mSk

|Ãt™D�Ôz,ËàÐ„9X
Geneticist ÔZq- John Endler SyZg»YIZ¾m~ÐÔ

-Eg;Og6ÐzZhÔgZñiã™@*ì:

Æ!*g}~¹¼¥xƒäÆÔz{ (Mutations) Z¤/85Âî FG$+Ñî
Zdw g;ìZg»YÆmÐX6ç

².1¹ÿ G "Black Box" ~i(,~uJ-Zq-
X Zg»Y~¹ÁŠ3ðŠï�ÔZzgQyÆZ’ZYÆnãCŠn**¥xì

äÌØ`c*� Pierre P. Grasse 	g�Ûõ§»CâCÙ
»!*g!*gƒ**³~Ãðp~7Ñ@*ì:Sk!*]ÅÃðZÌ7� Matations

Ën»Zg»Y7aZ™DX (Mutations) Ä¼Š!*gÌz{ƒMh�Ô$+Ñî
t™sîgÐzZãì�)©àpZmZzguÐiZZ+6,.y±è NE

&&Sy
(Ÿ-�õ
EE

Ÿ]ÅzŸs#7GYMh�
g¡Z·‡]Æc*$+Ñî
ÆÔtÜsZg»YI4]Æè$WöZÖgZ]ƒD�ÔZzg7g}îg6,
‚bZzgyÆÜsYD�XZdF,+SK̈ãf;-$!7,YCìÔ)Zë
ƒä~Z#Sy»».ÞŸ]ÆªCÙ™Š{f;-$Ðƒ@*ìX

z;VDÙZg;SÏnÆ)©àf;-$ÆŠ3z}ƒD�Y0+Zg
‘‡]~ÔXÅzŸs#ÃtZg»YÐ7ƒ$ËìX¼Š‚bŠZVZ#
Sy»‚o™D�Ô�¬„Ð“u~ez"ƒD�Ô(,_YDZzg
Šy$+yÃtSg»Y6,ZCZOŠÅDYD�Xz{CÙñµ6,ZK"ZEã»ZÖg

™}%7g{Mh�X
¹‚g}

&B©3¨4è
G

GG
GE4îg6,zZ.ƒ`��Sg»YIÆÒ**]

ÔZq- Klaus Dase ÎZñŠœðÆZzg%æFN�Ûd$úöÆ¼Zzg7ƒD�X
‚wÐiZZ+²?Š!*]» 30 	g[‚ÓC§»CyZy~ÔÒy™@*ì:

².1¹ÿ GZzg‚ÓCZg»YÆyZâV~ÔgÚ~™@*ìZq-4ìwÅ§sx
zÝÆqï!hÏîÆÔi0+ÏÅZ’ZYÅi}6,OñQkÆiÆ°ZÒw
ÓxIt#ZëÃc*]ZzgŠ!*]6,yZy~c*Â»ƒYD�$šŒÿ

GO~c*
˜ªÆZq-Jq~X85Âî

G
eZgÌyÔÃtZg»Y»!*ãÔCkHåz„ZOŠÅ¶
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‚w¬X 150 ÃÃð
Z#~¼ŠZ¾mÆ!*g}~ÎøƒV��Zq-ñçq»‚ßVJ-

_·HìÔZzgpŠÃÎñg3ìZ•ðZÉ:QßßVÅCðÅˆl~Ô~‰
Zz‡]Zq-Šg}p‚ÛŠ{Ck™@*ƒVÔWc*~7ƒYSy†EV~ÐZq-!

t!*ÇzZãì�ÓxtÂxÔÇéCÙqZzgÆ»Ñ]~Ô‡Šg
ÇZvÆZ(g~ìÔ�ZL~Óx¤‰ÜZzgDg‚rìXZK̈+MÅSy
gZizVÆi™ä~°x&¢AƒCìZq-D´#Ö�t)bSK̈yÅ

™Æ!*CÙƒD�ZzgƒD�6,Ze–)©àîg6,Zdf;-$ÆÔZvÅX
HìÔ% m QyÎZßV»�Z[ÔT6,�ZK̈+Mœ-VÐcHìZzg̈gzp

‡.ÞƒäÆîZq-x³6,Ôƒ@*ì)©àîg6,‚Š{X�Z[:Z·‡]
~X:ÂSy~Ð (Mutations) ~ƒ@*ìÔZzg:¡~ZN[~Zzg:$+Ñî

Zq-Ì‡.Þìi0+ÏÃgx™ä~c*Èzn™ä~SkÆYg~g�~X
‚ßV¬„XZvÔ 1400 ŒÛWy�ÛZëHì�Z!*]Sy‚g}ÎZÑ]Æ

‚g}˜âV»â´Ô7Hìøg}ŸÆŸ]Ã‚B‚BQyÓxÃ��
»Ñ]~�ZL@*Ẑg~~:

LL"—vgZg[ZvìTäaZG�W'yZzgi}bŠy
~ÔQŒÛZgñZ²l6,ÔQhJ@*ìgZ]6,Šy�z{ZkÆúÎW@*ìŠzh@*ƒZÔ
ZzgaZGÎg`Zzge0+Zzg@*g}@*ẐgZL¬ÆÔ_è NEßQÏ»»xìaZ™**Zzg

(54 ¬�Ûâ**Ô(,~',•zZÑìZv�g[ì‚g}˜âV»Xóó)Îg{Z²ZsX

/Z!x
SkÂ[~ÔëzŸs#G��:ZkŠg4îg6,¬LYä
ƒñUƒD�¯`Æ�vg}Z0+gƒD�ÔªÔvg}æZ¢š-ö

EGÂx

~XëäŠZ·îg6,ÂzUðìÔë{¬]ÐæZ¢š-ö
EG

Ÿ]Æ)©à
»ñVÐ�z{™D�Ôz™Dƒñ�LLùóóÂx»g™Šƒ@*ìXë
äïÅìSkÎZwÆ�Z[Æn:LLùZ,

(Ÿ-�õ
EE

Ÿ]Ô��ŠA
YMh�ÜsZq-Z9ZypgŠÎÆ�ÔaZ™Mh�Z(Zq-ë{Âx6
�æZ¢š-ö

EGÂxƒ@*ì?óóë'×h+YyÎ™D�ZzgY,̂{fe��ùt
¯D�ÔZ’ZY~Ãgxƒñ¸X Immune System Ÿ]Ô�

ÆÑzq~**gïŸ]ƒD�Ô Immune System ÓxŸ]
�Z(%ÖVÐ*gD���»ƒ@*ì‚BZq-ñsZJyÆX
LLÜsz„Ÿ]Ô��‡.ÞƒD�ŠÔÆŸ]ÃT+ÆZzg7

×DŠzu}**gïKãŸ]ÐÔÃi0+{g�»ñµMìXùZzg“
ƒ@*åª3»gƒ@*åZzg�g‚råªLLñsZJyóó?�2@*ì3ÃH™**
ƒ@*ì?

WiZŠZ: Organs t™sîgÐ)áµƒ@*ì�Ÿ]Zzǵ
îg6,Zq-Šzu}ÐW™Mh�Ô»x™D�7g}õDÆ‚BÔ¯D

Ã»g¦/Zg~ÐX#ÖÈß�c» Plans �ö÷ÔZzg¿~ÑD�Sy
ZzgZq-7[Ÿ]ÆŠgxyXt Organs ŒV6,ƒ@*ì¼ŠKã Topic

ìw™****eƒ@*ì�Zq-7[ßv±GYMh�Z,Zq-6,¡½ï EH§&
~Zzg7gZ™DƒVQyÆ�ÛZøÃ%ËqÆƒäÆÔg^ÆÔÈw
ÆÔc*ZF~ÆÔc*ËnÅ$+�Æƒä:LZ,Zq-æZfÅP}ŠZg~
~Ô��ƒ@*ìZq-)©àîg6,Â»xXz;VZq-¬|ƒCìÔTÃ
�JÑY@*ƒ@*ìÔZzgz{ƒ@*ì:Ÿ]Ô‚B‚BCÙq»Ñ]~%ËZ]Y
ÆÔƒÐgLÐƒÐ(,}J-ÔCÙZq-{mîgÐðG‰�
ZvÐ�ÑpÐ„¤‰ÜÔDZzgf;-$g‚rìX
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We$7ì:D
LL'ZzgQkä¯ðìCÙqZzgz{CÙqÐzZ.ìXóó

(101 )Îg{ZÅxÔ
tpŠWDg|ªCÙÅˆìSkÂ[~Zq-ŠiZzgŠÚÓxÆ
nëäE+™{Hì�âVÆg3~^7gZ™@*ìgLƒñZbZYÃQk

ÅæŠÐ�z{QkÆâVÐqÝ™@* Antibodies ÆZLæZ¢š-ö
EGÂxÆ

ìX¾qwÔZ¤/Z,Zk**]Šø7[:ƒDÔc*Z¤/tåVYg~gSÅ̂aZö
ÆÌ̂ÔÂ^Æni0+{gx**eƒY@*X6�ëä!*g!*gizgŠc*ìÔŠc*
ŠHì�SK̈+MZzg"ÑgŠzu}i0+ÏÆZDwƒD�z�Š~W`ÌÔ
Sk»Èì�æZ¢š-ö

EGÂxñ�Šg;ìi0+ÏÆZ’ZYÐ„ZLåZzg
7g}îg6,»g™ŠÃgx~Xt¡Q½Z7ƒYì%³zZgîg6,X

tZq-7g}îgÐ**�]~Ðƒ@*ì�Z(Zq-)©àîg6,
ë{Âx�¯ƒ@*ì!*bZgnoÔ!*ëZ®gZbZYÐÔHŸ]ZzgÁÜ¯ñ
YMh¸̄g~Z·‡]Ð�3‚ßV~D+g�îg6,X

Ãð¿�ìw™@*ì�CÙq¯ðˆìZ·‡]ÐZzgZïg™@*ì
t™äÐ�Zq-LL{ÛóóäðHì‚g~»Ñ]ÃÔ!*z�ŠQkÅzZ/
Æ»g™ŠÏÆZq-c*ic*Š{Æ7ZCÂx¼ŠŠzuzVÆÚ»x~ẑs
gTQkÆŸ~ÔZzg**zZ.ƒ@*ì�z{f™HY@*ìZq-™sîgÐ

‚w¬XZväªCÙHìŒÛWy 1400 zŸ‚™ŠZgÆZq-nÆŒÛWy~Ãð
~�Z,ßv**‡.ÞƒD�KÆ85Âî

G
™sZzgA›ëÃÔñVÅzzÐ

QyÆZŠgZu~Zzg™~X
We$7ì:D
LL'QyÆ›w��QyÐB7ÔZzgW@��SyÐŠÙ

7ÔZzg»y��QyÐ]4/õ NEG7Ôz{Z,�‰a0*ñÔÉSyÐÌic*Š{
(179 )Îg{Z²ZsÔ "gZ{Ôz„ßv�¸…Xóó

ZvQÐªCÙ™@*ì�tßvSkßg]qwÐzZ¢š5é
GGSzZ.ƒD�X

LLZzgë�øg}›wÝs~�Sk!*]ÐTÅ§sÂëÃ
š@*ìZzgøg}»âV~1úìÔZzgøg}Zzg¾}Ö@~6,ŠZìÎÂZC»x

(5 )Îg{¢hÕä
E

]Ô ™ëZC»x™D�Xóó
”G+»Zq-ŠzuZ¤/z\7™Š{›ëÃŠ8ìÔ@*ë(,_�WÐ

ŠZ·îg6,ÖäCðÃTÃ�z{ŠN`�XtZq-„zzƒCì"Ñg
Ãc*]ÆnÃtZg»YÆmÐz{7™D�XTœz{Js�Zv
Æz�ŠZzgQkÅ(,ZðÃÔz{]¦/ZgƒD�g�qƒäZvÅ%èÆWÐX�
�ƒ@*ìZq-)©àîg6,Â!hÏîfzgßÍVÆnX

ŒÛWyŠz!*g{eZmìgzÝZ,ßÍVÅ‡.Þg3qª6,�Z(g™D
�Zq-ñ.Zq-Yh:°»ZvÆÜs:

LL1átÜôYŠzìÔÕZzg&¿.ç
G

EOÅgZ{ÐSy7Z]Æ!5¾æ NEƒ‰
qÑèSyÆ›ßVäQy»¢™1åÔÎŠ¶HZ�xƒZSy@zV»Xóó

(14 )Îg>Z›Ô
z;VƒD�z{ßv�ZvÆz�ŠÐZïg™äÅ{§ÔÃÒ™D

�Zg»YÆÑÃ̂',ŒÛZggppÅZÃc*]Æ‚B�ËÌ‚³c*x
ãCŠzVÐŠzgƒD�XZ(¼ƒ@*ìQy»åSgZŠ{Sk§b�z{æZf™D
�QyÆÃc*]Å)©àîg6,5&VßVÆ‚BÔŠúò™Dƒñ�

�%0*c*ìD+g�îg6, Immune System Z(Zq-
{Zzgë{Âx6�
ÐX Antibody Zq-zZu

z{‚bŠZVÔ�Qkßg]qwÐzZ.ƒD�T~�z{
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Ñq-ƒD�ÔZ,Âí]ÅÑouâÎYy0*ä6,ZLW\ÃZg»ð
©]ÐŠzgǵÑzq™D�X

‚bŠZV»Zq-ŠzuZ¤/z\�ÃtZg»YÃJmìÔSkn7�z{9
ìZzgz{Sk~¢gnp�ÔÉz;VÃðZzgŠzuZÃt7ì@*G™äZv
Æz�ŠÐSyÆZïgÅX¾qwÔz;VÃð¢zg]7ƒCìJ%ZzgZ(g
™äZq-{mÃtÃXZ#ßv

+Bmø
G

E‰~ƒD�!*g}~»Ñ]Åð
ÆZzgQkÆÁÜÆÔtQyÆn»°ƒ@*ìZ0+Zi{Î**pŠZDg›ë»
)Y—ZgZ:îg6,ZzgZq-Af‚Æ‚BX

6�ëäÚSkÂ[~izgŠïgì�Ôz;Vfg{',Z',Ì
ÞŠ]ÅãCŠ7ƒCËÌlâ]6,ÔŠ!*]6,c*x@Z]6,�@*G™MhƒV

X‚³%Y]‰§»]Ôç².n.çH~Ôầz§»]Ô Claims ÃtZg»YÆ
745½ø EEH

ÔWU*g
!-A?ç

G
E{Zzg=ôZÑ¡IYSkqÃzZãG��ÃtZg»YZq-{C

Gz£ì!*g}~zZu]Æ��Lz̧q5+k,7ƒñ�Zzg:LƒMh
ÃtZg»YZq-Šð�( — �X)Š¶!*[

W`ÔÓxî]��G‰�‚bÆZ%Y]~ÔeD
��ÓxY0+ZgZzg"Yyz�Ši}6,ZzgW'y~aZG‰�Zq-(,~
¤‰ÜzZáZzg‡ŠgÇ{ÛÐ�ŠZEf;-$ÔDZzg¤‰Üg‚rìXSk|Ã
Š9ÔZzg'ƒÂ)Ç¡]Æ{}ƒñÃc*]ÃÔ6�Zg»YÆÔF,¹
c*C)ßYc*‚³¥â]¢zg~îg6,Šg»g7ƒDXZvQkÆz�ŠZzgð

ÅÞŠ]ÃªCÙ™@*ìCÙZq-Æn�g‚rìZq-²£Õä Nf‚Zzg;ŠÚ»Ô
ÃqÃÆ¾@*g]²?~z{gLìÔƒ@*ƒz{@*gq-iââV~Ôc*Ziìz«~:

LL"—W'yZzgi}ÆaZ™ä~ZzggZ]ZzgŠyÆ$+s
g�~ZzḡV~��á™¹�Šgc*~ßÍVÆ»xÅq,Zzg0*ã~

TÃQ@*gZZväW'yÐQ7Õä ELc*SkÐi}ÃSkÆ%‰úZzg;ñ
Sk~ƒnÆYâgZzgƒZîVÆ$+%~Zzg!*Šw~��@*ẐgìSk

Æ¬»ŠgxyW'yzi}Æ"—QyƒqzV~¶K*V�WzV
(164 )Îg{•{Ô nXóó Æ

�Ûn���áïqwƒ@*ìQyßÍVÆn�™gnp�Ô�!*ÑWe$
Ãl!™Mh�Ôƒ@*ìxîg6,c*Š™Dƒñ²£Ðö NðÅ|Ã�ƒC
ìWDg7g~»Ñ]~Ÿ]Ð(,}(,}KîVJ-ÔŒÛWyÆfsÆ
ZÖpŠCÙZDƒñ:

LL'g[vgZz„ìg[W'yZzgi}»TäQyÃ¯c*Zzg~ZÏ
(56 )Îg>ZÑmCY ó !*]»‡bƒVXó

/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@*�
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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
™DƒñtoƒƒÇ�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 )
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
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ÐZzA8~î Oì¬Šx»ÔSg»ð§i¿ÆŠúò»TÅºƒ**!*¹ìÔz{
t�¾§bÐtª3z�Š~Wc*å?

aèÃtZg»YðÐSïg™@*ìZzgz{Sk!*]6,‡ìgLì�ª
3z�Š~Wc*åZ·tÐÔ¡]Æ̧Z2ÆŠZ],{¿~%Ëµ/ÆÔc*

ÆXÃtÆ_."YyâŠ{aZHƒÇZq-Y0+Zg3ÃZ·‡]Æ³ F,KM
qwÔZq-Šúòì�!**_“7g‚rì8-ö

GW�**‡.Þ“ ~XtÔ¾
§»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›½ZîVÆZbZYÐZzg (Insects) �1Z]ZÑgn
aì[VÐƒZ™D¸XZkìwÃU*"$™äÆnŠNŠ!*]G
‰¸X¼[VÆŠZän}À}Æ•}6,gÇ‰Ô̧ZzgtìwH
ŠHå�Sk§bÆ¿Ðaì[VÐ¼Šk,ˆz�Š~WD�XZk

c*1Z]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‰ZLÃ::)~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 GI
G 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!*]GXƒÐ	gŠ/ÔZ%O1
~Z�xŠc*åXZq-!*Ÿ‚F,KMŠñ‰Š/~QkäQy 1953äMiller
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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 GI

G
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
GE

!hÏîÐTÃëgnp¸Z#ëŠZ4ƒñ¸
i}6,i0+ÏÅZ’ZYùƒð¶?

/i0+ÏÅë{‚|#
Z’Zðzz�YVÃtSg»Yi0+ÏÅZ’ZYÆ!*g}~Zq-SkŠg

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 NEñ.Q½@*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 FH

E 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
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~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

Ð(The 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
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

eZgÌypŠÌzZ.åSk|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
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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

~yZÒVzZµƒC�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
SkÃSk§bzZã™@* B.G. Ranganathan 'Geneticist Z%O

ì¬~¼VÇ�‡.Þ½z4$+Ñî¹„ÁÃW@*ìŠg]~ÔŠzu~!*]
ZÒ$+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
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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 zZ.å�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~
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

IGI
G™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}
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Ðp~ÆÃðÑÇ¿ÐX1ÃËgkgeSkÅÔ™@*ì (Species) Z0s
Z¤/z}ªCÙƒñ¸Zq-åqª~CÙ-Æ‚BÔz}|~ð
ƒñƒVÐË&>.ç N

GNZÅš©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

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,zWegÅø LWÒge 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
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‚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
JEY

ÅæŠÐ�
Media CD�¼WŠñÈÔWŠñSK̈yÆ‘‡]ÃZzg�Š3ñYD�

Æfg=Zzg»!Â[~Ôz{ƒƒD�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;ZylSk Study ‚wJ-Ú 15Å Australopethicus Fossils

z;V6,| : ³6,àå�!*z�Š&+Z]pŠZq-Sg»IƒäÆQk»Iå
~ÃðÌZ(Äo{7ìT~Èg‰‘‡]»ZK̈yÐmg;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

(Telepathy) ¦gZ]‰ÔZÑZt — T~ƒD�iZZ+-jZk
ZzgWy~~SK̈ãZg»YX — ªf6ÒpÐg*‚Zzg”8ø L

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"‚3Îîgnp¸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
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)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-ö
GW�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
eZ:Ô†[Ô%çZg}Ô.wÆ7Š}Ô»g>Æ7Š}Ô!ÔVn}ÔÂLÔ

LgÔIâIiÔy1i}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=$+w
YC�ZzgB�Zq-gLÐŠ™0îE~�

(Ÿ-@î EGEÆÔ8~î O~ƒ@*ì�ŠÚ»
%œ/ƒ@*ìXtZ9q-]½5Òø

LYE
ŠAYD�Sk%œ/~
gZq-ìwÆFZq-

§i;ñ¿Ð*gäÆˆXSk&»45Àö
HE

G:©Æ‚B…¼ÎOƒ@*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
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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�&¥q TV

†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
�tƒ¼�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

129130 ˜CÂx»7{ SK̈ãŸ~SK̈ãŸ~̃CÂx»7{



ìX ~å{ñÙYðƒð
ìwÆÒpÐZ(„¼ƒ@*ìÔ‚ßVÅ»z$h4è GI

GÜsƒCg„�
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
ÃA�ÔWçZzg»yƒD�X¾TÔ Sensory Data ˆkZzg»x[K

˜VJ-ŠÚZzg]4/õ NEE»mìÔZq-(,~CðƒCìZyƒÐWÐ'

/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**zZ.gT�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-**uÅXt

ƒ@*Ô Åg¾Ð0ƒ@*ìXSk~Ãð—7�tÅgZ¡[Ð07
Ð�

(Ÿ-@î EGE¯@*ìX¸zzì�eZgÌãâŠ{ Neurons ÐZzg: Fat Layer:
6,„�ZNŠgnp��CÙqâŠ{ÐµƒCìÔSyÎZßV»�Z[7Š}MhX

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
å‚g~»Ñ]ÃZq-¹„özŠz@*gq-F,+`~ÔZzgZL¬Ð!*‡°{
îg6,1Šc*å»Ñ]ÃÔ&¥qg4Ô‚tÜZzgëĝ~X

/Zq-âŠ{6,„»o{!
¥â]�ëä7Å�Z[J-eC��ÃtSg»YZCz�Š

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
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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 GEGExÃZCƒ¼Yèt„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

ƒÐWÐZq-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

™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+}ÔTÔjgZsÔèÔ1Z]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{��‡ŠgÇìÔƒÐZdœZzglìX
t{ÛZvìTäaZHì‚g~»Ñ]Ã�¬L:¶ÔQkÃeiZíHì

^~ÔZzgÓxY0+ZgzVÃ"upzgCÆ‚Båqª~¯c*ìX Z•ðå

/ÃtSg»Y™*ÅƒÐic*Š{!gBð
E
g±è NE¤‰Ü

CÙÃð�ƒÐWiZŠìZzgË{m§i„Ð"Ç:ìÔZEw
™@*ìpŠÅ™ZzgyÃÔAîg6,&ì�ÃtSg»Y~ZNŠÑ@*ìŠâr
~'YÂø]�7gnp‚³c*3R¥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‰ZüîíZzḡÒ5Òð GÃÔZ,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!**oƒgìÇSkÃtÆ
!*g}~�t™*ÅŠgÁ¤‰ÜìX‚.~LÃðŠzuZìwc*¦gSk
§b·7áŠHåßÍVÅKÅ¤!VÃÔHQkz‰ÜÆâèÆf�ßv
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ZïgG¸ZYi]Š¶ÐQyÃÎWÐf;-$ZzgyÐÔZzgHÖñ
gnp¸CðÃßÍVÐÔÍc*�z}ZKW\V6,÷!*0+|g¿ƒXtSg»Y

IzV»§i¿8-ö
GW�ic*Š{yZ[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',Z+
ÆßÍVÆ§i¿Ð�̄} (as) ƒñ"3ð ENGVÅ7Y™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
(116 )Îg{Z²ZsÔ egZŠc*ZzgÑñ(,ZYŠzXóó

6�ëäŠ¬ìÔ�ÛúyÆYŠz¤/CÙZq-ÃŠð�Š¶Æ‡.Þ
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¢„ŠBÐQkñµÃ
�7ìZq-}.ZðÔZzgŠBÐâèÆÃtZg»YÃ$+F,+�Ûd$ÆZzgS•ð
ç**uYŠzÆ™*~Xz{H¬Ð„!~ÐQ3Ñzq™g;ìßÍVÆ
uzVÐŠ*½~XFßv�ŠÙ�SkÃt»Çn{ª]Æ‚BÀ
™gìƒD��ùz}LÆú`¸SkÃtÆ81ºÿ 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
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