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VBZvÅ!»gv~ÅXtQy™ãƒÏ�ßvuZ�ÐZvÆ»gv-V
ÃZzgY3ÐZvÃøg}i',Š„‡ŠgÇ{ÛÃÇsV~X

: ug$7ì
— ŠÙƒ?ZyÃ — Zvz{ìTäZz‘¯ñW�V%2yÆ

Q‡ìƒZ²l6,Zzg»x~ÎŠc*Îg`Zzge0+ÃÔCÙZq-¸ìz‰ÜHg6,ÔD+Û
™@*ì»xÅÔªCÙ™@*ì¶K*V��áh+?ZLg[ÐY»¢™zX

(2 )Îg>Z°°   

ZzgQyÆåpZm Enzymes /
Z¤/ZvZ(ZN[:™@*Ôøg}nFŠìŠg»gƒMh¸aZ™ä
ÜsZq-',t0*‘yXëÃ',ÎVZOg™**7,@*å‡.ÞƒäÆÔ3äÆÔ
ÎWÆÔc*w•™äZzg!*]™äcXZ¤/ZvSk§bZN[:™@*�Ô

ÍÆn Zq-‚Š~i0+Ï85Âî
G

øg}n»°7ƒ$Ë¶ÔSkÂ[»Zq-™
Zzg:85Âî

G
Zq-zZuZiZVnZ(™äÆÑÆnX

øg}KãÂxSkŠgNgëg~Ð»x7™D�Ô"—X
ë—ZMh�Z#LëeT�Ô̂Mh�ZzgŠzhMh�ÔÎaMh�Ô
%ËgzuIuÆÔZq-œ~WçÓMh�ÔZzḡg~îg6,Ñzq™Mh�
CÙ»x�ëöy™D�XZ(ìYè‡ŠgÇZvä«HìëÃZq-Âx�
øg}Z�xÃŠêìÔTÃZväðHìZkŠgåîg6,Ô�Z�xŠ¶Óx

ÔZK)©à‚½VÆ‚BÔZkÂx Enzymes ZLZdw"5å GNE„Æ‚BX
Å»g™ŠÏ~ZëzZŠZ™äzZáÁÜ~ÐZq-ƒD�Sk¡7{

Æ**xÐñÎxƒ@*ìÔZq-ÎÐiZZ+pgŠ|‚854è
EG

GZq- Enzymes ~Ô�
&gq̂~!*ëBƒC�ÔXÆ!*g}~¬]Zq-ZK̈ãŠârÜs
ÂÐ„™0*@*ìXQyÆZdwŸ~Óx§i;ñ¿ÅgëgÃ!F,™**

øg}nÑiòƒD�Ô,=£Ôøg};BhäÔ Enzymes ƒ@*ìX
ZCÔ@*�ëøg~i0+ŠHVYg~gÄÃXZ¤/ — ŠÚÔÇ™äz){Æn

Z#vg}Ÿ~ZLZdwZ�xŠ¶Ð‡Üg�Â?» Enzymes

ÆÔvg}Ÿ Enzymes ƒYD�XZg1V¡�YãYC��g
~»x~ẑsgS�Ô85Âî

G
‰„?7,_ƒZyZÖpÃÔz{Ñzq™D�

Ñg "ÑgZdw�¢zg~ƒD�vg}i0+{g�ÆnÔZ�xŠïƒñ"
Ñzq Enzymes §i;ñ¿Qkñ§6,XZ#J-vg}T~ñ�Š

7™D�QyÆSà§i;ñ¿Ôvg}n‚÷»¢8Ôc*SyTg»
7,−c*ZKW\VÃw•ŠbZq-wsÐŠzu}wsÅ§sÔghŠbZñ™

»x: Enzymes ™QyÆpKÆnXtƒ»ƒ****eƒY@*ìZ¤/
™,ÂXXXX
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?gnpƒZq-**uÔ‚÷Å**àÔµ}ZzgpyÆ8-+õ EGáYä
ZCCÙq�?Ã‚÷heÆnŠg»gƒXpZ¤/ — WxÃµzVJ-
!*‡°{îg6,»x:™ÃÔ!*z�ŠÓxqzVÆqÝ Enzymes vg}Ÿ~

g�Æ?**»xgTƒ‚÷he~X
tZ4,Z

'.ø
J

— ZvÅ$!*ãÐÔëgnp�¹„ZdÆæŠÇg
øg}Ÿ~�ÔZvÅ%èÐÔƒD�yZy¿~åu¤/x¿QZvÅ
$!*ãÐÔtÓxëÃi0+{gpp~ƒD�øg}æŠÇgXZ¤/Z(7ƒ0*@*å

Æš/-V~ÐZq-ƒYCì**»g{ Chain QyÆn»x™**Ô²¡QyÆ
Â,<£„øg~i0+ŠHV»ƒYCXZ4,Z'.ø

J
Å7ZC‚½VZzgQyÆZdw

Ð0¬]7™ä~ÔSkÂ[»ÑZvÅÑÃvg~óƒV~
(,J**ƒ@*ìX

Zq-6,z”»‚?�{àWçÐŠ3ð7ŠêìÔê™Yì�Wc*
ìZq-VwZvÅÑVw»gv~ÅXZv — YYì % Zq-¿i0+{g{Yìc*

ªCÙ™@*ìQkÅŠg]Ã�z{g‚rì‚g}ZK̈âV6,Ô¯™pgŠ|‚854è
EG

GÔ�
ÆÔ¡fg=ƒC�ZvÅŠg]ÅTy»Xz{c*Š Enzymes �g��g
: e$~ W ŠÑ@*ìSkCðÃZq-

: We$7ì
LLÂ7bÃygzi~Šêì?ÃW�yÐZzgi}Ðc*Ãyâ´ì»y

ZzgW\V»ZzgÃyïm{i0+{Ã%Š{ÐZzgÃyïmì%Š{Ãi0+{ÐZzgÃyD+Û
™@*ì»ñVÅÂÎz{1wQ�Ð�ZvÔÂ$ðGNÈQegDYV7ƒQkÐX

(31 )Îg{$øGWÔ

Å‚|# Enzymes /
Z#?¡Zq-ŠxQV**eTƒÔzZu]�vg}Ÿ~gzúƒD

�Ô9sV~ª]Z0ƒD�Xvg}(Ÿ-@î EGE~zZµ"ÑgZ¡!7Í/õ
E

GÔ
¯',¹Ø,{g`™**Ñzq™D�Ñävg}0*îVÃw•~X£¦

Æfg=Ôt¶¶Ø,vƒC�ŸÆŠzu}”V (Spinal Cord) ezg
ÃÔZzgZk§bvg}0*îVJ-X

Z#t',CW
(Ÿ-@î EGEÐ0*îVJ-BìÔQk8~î O~0*ñYä

™ä6,âb™Cì (Contraction) ÃZÁn (Muscles) zZágv�V
ZzgZk§bvg}0*îVw•™**Ñzq™D�X

tÓxzZu]½ãZq-‚BgzúƒD�XZq-Ú·î¥â]»
(Ÿ-@î EGEÃ(gLìÔ¹!Zzg% vg}0*îVZzgŠzu}8gö LZ¡IYÐÚ

ËæZìÆXQkz‰ÜÔ(Ÿ-@î EGEZ©â]6,Nzwg‚rì�z{Yg~gsì
Ænw•™äZzgw»]Æn�z̧q5+k,ƒD� Muscles vg}

îŠx~X!*ÑcZ¤/Z~ÔZ•ðÔÒ^~zZu]ÃÒy™D��zZµ
5+k,ƒD�F,KM~øg}n@*�áÃZq-ŠxX¾qwz{ÓxzZµ

Åñ�ŠÏÆXeZËZezge;zwÔ Enzymes ƒD�‚B]tÆQyÅª
Æ_·~ÔQyÅZÌZzgZW,Z]»Ü:™@* Enzymes �ÜsHìF‚w

Z4,Z'.ø
J

Z,
²-.1¹Òø

GG��i0+ÏÃe¯D�XCÙ6ð$™)ÿ
G

Ô�ZK̈ãŸ :ì
~ƒ@*ìÔÆnSyÅ¢zg]ÑhƒCìXÃðnyÔzN*ðÔc*;gñy%

Æ»x7™YìXøg}Z�xÔÓxøg}Z¡IYÔ!*©ÔZzg Enzymes

Ÿ]ÔwÐ!*´Z4,Z'.ø
J

ÅzzÐ!*¹gT�Xz{Zq-ÒpÐœ¿»gÁ
ƒD��øg}ñVÅyÔ6,z9Ô»1;àg�ÔZzgl!Ð™D�Ô

Ç‰yZC»gÁøg}kâVÃ¯D�X
?gÄMhƒÔÓxyZC{xZâYTÐ?y™DƒÔp%»gÁ

Æ?7™MhÔ85Âî
G
ÑzqÌ7X (Enzymes)
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6,z9ƒD��$+wŠï�Zq-3ÃZq-)©à Enzymes

F,¹c*C¹gL»g{:ÆZq-»g™Š!*‡°{�{Âx~X
W`J-ŠzDÙZgZlxÆZ4,Z'.ø

J
ÅÙ|#ƒ_ìXÑc*âyÆZ0+g

ƒD�ÔCÙZq-ZKZq-{m»x™äÅ&¢A Enzymes úc*V»g™Š 98

Æ‚Bƒ@*ìXÃðÌZÌJ-‡.Þ7ƒZìÔç™ä�ÄZ4,Z
'.ø
J

›wÔ
(Ÿ-@î EGEc*®ÃNzw™D�X

3ÆZ0+g"Ñg$™)Õä
G

]Ñzq™D�ÔQy$™)Õä
G

]Ã Enzymes 

gzuŠï�Z#¢zg]ƒCìÔ$+wŠï�‚Ó]ÆZDwÃÔaZ™D
�66ðZ#ŠZ]c*{g`™D��¬Ð„z�Šgnp�X¾qwz{
&+Z]pŠLÄg}~c*Ãðp~~7WDX¢zg~»ñVÆZ�xŠ¶
6,Ôz{»ggT�he5f)ŠZgc*VX
/Z4,Z

'.ø
J

ÆZdw�gÓÏ¬ïÆ
z{6ð¬5]Ã!F,™D¸%zZ¢š5é

GGSSy~znÆXSk
¦gÃ4KÔëÃ¢zg]ìKÇîgÐ�ÓÏ¿ÐH%ZŠìÔZq-

}— ñ�Š7ƒDÔ”h+qÑ]~ Enzymes Z,âjw~˜VÃðÌ
ÔZ•ð¤/òc*wZg]c*F,\ö

I
0c*¨~qÑ]~ÔZzg(,~lZgzV~@*•gÂZ**ðÅ

¢zg]Zq-qÅ¹ÆnŠg»gƒ**Z,qÑ]ƒD�X~
»z�ŠÂƒ@*ìX Enzymes

~Ô@*•gÂZ**ðÅaZzZg)©àqÑ]6, (Labortory)
!™)ÿ{:

«ƒCìÔT~¹„ZëƒCìZzœŠX
@*ë3~DÙZg;$™)Õä

G
]QÏz‰Üð0*D�Zzg@*•gÂZ**ðÅ7

àðY$ËìŸÅŠÐÔYèZzœŠTÅ¢zg]ƒCì7g}îg6,
ÓxŠzu}ZdwÃn{™Šï��Qkz‰Üz̧q5+k,ƒD�3ÆZ0+gX

Zq-3Z#ZzœwZg]»‚o™@*ìÔÅŠêìZLÓx+Cå
EEEât

ÃZzgSkÆ´z{ÔwZg];àgzX!*&+kÃÂhŠîìÔgBbì (Cytoplasm)

ÆÜU*ã6,ZzgFŠzu}ÂñVÃ**»g{™ŠîìÔ3 DNA Zq-tZW,
~XSknt**eƒ@*ìŠg»g@*•gÂZ**ðÅàðYäwZg]Æfg=Ô3~X

¢zg~ƒD�$™)Õä
G

]Ænz̧q5+k,ƒä Enzymes Zkn
@*•g Y0+ZgzV~%ËæŠÆ™äZq-ZŸ†Š~ÔYèz{Á™D�

ÂZ**ðÅlZgÃXÅSy$™)Õä
G

]~¢zg]ƒCìX
ÓÏ¿Zq-**xì�Šc*Y@*ìQk§iÃ�Z�x0*@*ìÔSkÂZ**ð

~¶Æfg=X
Z4,Z'.ø

J
ÓÏ¿Z�xŠï�Ô‡ì™Æ¬gèZ#ŠQy‚>VÆ

‚B�Zq-Šzu}Æ‚B¬ï™D�ppŠZy‚>VÐ¬ï~z
t¬gèZ#Šñ�Š{¡!*&+kÃ$zg™ŠêìZzg6!*&+kSy — 7fe

‚>VÆŠgxy“W»ñµ�ÛZë™@*ìÔZYi]ŠïƒñZq-ÁÅð LwÅ
¬5]Å Enzymes ÂZ**ðÆZEwƒäÆ@*�$™)ÿ

G
ƒnXSk§bÐ

ÆZR,gz, gëg~ZŸ†™D�Ôz{zfe�¬ï~Zq-bÆZ

c*»©ÒpÐ)ÓÏ¿Æ¬5]~X¡Zq-]~ÔZq-zZu 8zõ OÆ

Z4,Zì‚?DÙZg;Zq-‰‚>VÃÓÏ¿�ÛZë™YìX§i;ñ¿��
ÆReagents

²-)4h4ø GGH
Z�xŠ}Mh�XÜsZz‘&4ið

GFIVÅæŠÐÔc*
fg=Zzg{mWÑ]ÅæŠÐÔ1z{z̧q5+k,ƒD�ZkŠgW‚ãÐZzg

Ð%Ë¢zg]ÆÔËF,ØVÅÔºmWÑ] Enzymes !*‡°ÏÆ‚B
VÅc*îsz!VÅXz{Z�xŠï�ZLZdwÃ%ËtÆ &4ið

GFI ÅÔ—
Zq-]ÆZq-Ÿ~z~aZ™DƒñZq-¹„ÁlZgÅwZg]ÃX
t{m6,z9»g™D�l!ÔØ¤/Æ‚|#~p~ÑD�ÔlO3ÃÂh
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Šï�Ô¯ä6´c*]ÔÔ**»g{âŠzyÃ{g`™D�ZzgpyÅ$
™D�Ô‚B‚BÔz{æŠ™D�@*í~Z{wÆÔ(,JD�

Å'×ZØÃÔqCÃ¢o™D�ZzgµzVÐ»g0 Immune System

é{mæŠÇgŠyÆƒD�Ô Enzymes eZðW‚àÃ{g`™D�X
Ú»x™DgT�gppZq-¿Ãi0+{ÔZzgÑiòƒD�ÓxKã

ZdwÅ»g™ŠÏ~X
— Zzg|~Ô¯g~ñ�ŠÏ – SkzzÆnÔë{Zdw

ÅÔÆnÔ Y ÅÔŠzâV(,})bÅ¡úÒÏ™D�ÃZg» Enzymes

g‚rìSkìwÃ�Óxi0+ÏÆ‚854è
EG

Gz�Š~WC�%³zZḡg~îg6,Ô �‡ì
Z4[745ë EEHp=VÆZq-ŸÆfg=XpZg»YIßvtÌŠúò Z
™D��i0+ÏWðìZ·tÐ�Ñzqƒ@*ìSkGz£Æ'�Z’Zð
‚854è
EG

GÔ‚Š{ƒC¶X¾qwÔ°iâ:Ôâegyz̄ÔZK̈ãŸÆmÐÔ5
ë7V»‚o™g„ìCÙŠyÆ‚B�*gg;ƒ@*ìÔ´z{Zi,Ô)]Å
z„~Šy/ŠyZŸ†ŠN™Sg»YIßvSyÆieð&+"~‡ÜÃ
WD�X

z,œ~ÆÃtZg»YÃ**»g{U*"$ 19 Z[‚³5Šgc*©ÚÔ
™DYgì�Ôz,tÃtZg»YZXŠƒZåÔ¡ðÅ|Å#¿™ÃX

Sk|ÐzZ,gTƒñÔ‰`-Eg;ÆSg»YIâC
t— ÅÔfsÅ¬gpÅàðì Enzymes Ÿ±jèEZzgSeÌyÏÔz[ä

ÅZ’ZY Enzymes: (,~gz»zIV~ÐZq-ì�ÃtSg»Y‚o™D�
»‚gZñçqÔéi0+ÏÅZ’ZYÆÔÑiòîg6,z{„¼ƒ@*ì�)]Ð

Æ¼gÆ!*g}~z„¼ÈMh��� Enzymesê yZƒ@*ìXëG
;&»4ø FLE

äi0+ÏÆ¼gÆ!*g}~¹å�t»Ñ]Å@*gõ~¹„Zë

Zzg**ezZ§åX
�¼Ÿ±jèEZzgz[Ð�g)]ÆÒyHìÔz{�ëŠHVZzg

»ï%äXÆ!*g}~Sg»YIßvZEyjzŸs#ZÌJ-77
™n�Xz,Zg»YÔZ4,Z'.ø

J
ÅÃðzŸs#Z·‡]ÅZ˜jV~7

Š}YìÔYèQyÆntHWŠârÅëÏÆÎZ¼ZzgÌ7ìX
Üs{Û„7g}îg6,Ski',Š„»x»f)ŠZgìÔZzgz{„aZ

™@*ìCÙqZq-4§&~X
�ÛZ7-‚Ån.çE~ÔZq-Zg»YIZzgâCÙ§»]Ô7™@*ìSk)©à

~ Š¶ TÆnZg»YIßv̂kÞŠ] —~Enzymes ëÏÃ
Z[ëY…��3&+Z]pŠ¹ic*Š{ë{‚|# : Sk§b — **»x�

ì£˜�¼�ëäìwHåXz{g‚rìZL~DÙZg;�Ûn>Z�xŠ¶
zZáZ4,Z'.ø

J
ÔCÙZq-Qy~Ðì&+Z]pŠZq-ë{áSkÆ´z{ÔCÙ

ÆZq-!*gq- DNA ÅZW,5+k,~~z�Š~W@*ìÔ Gene Zq-Z4,ZìÔZq-
ƒ**ecQâ — SkÅëÏÅ —Å Gene ŠJÐÆîg6,X¥âClZg

Å�z{Nzw™CìXt¥â]¹„ZëƒC Enzymes „(,~Î�
ÆGenes Ô6,z9ƒD��ÔZvÅ%èÐÔ‘W�Zzg Enzymes �X

'»xÌ™D�X
pŠÐÔǵecÁÐÁQÏlZg~ëÏÆ Genes SknÔ

gnp�XtZÖp�gZq-c*ŠŠ;ãÆƒD�� Enzymes Î�
gnp�ZL~ëÏX Genes

»¥âCfí{pŠÅëÏ Gene VwÆîg6,ÔëÐ¹Y@*ì�
SÐNzw™YìX@*ë¡Zq- Enzymes ~ƒ**ecQÚ„zWA�

z{6,z”¯ Amino acids Zz‰�#Ö»6,z”g‚rìZL~½ã&Î

2324 Zq-7ZCá�Zq-‚g~'Zq-7ZCá�Zq-‚g~'



ZKu Neucleotides åÐÔ�g3ƒÇ½ãZq-DÙZg DNA ƒ@*ìZq-
ƒD�Ô Nucleotides u~egnÆ DNA ~Xaèz;V6,Zq-zZu

ÆúZq-DÙZg 4 DÙZgZZDw~Xª 41 Zq-DÙZgš/-VÆ‚BƒYì
Æ@*ëtÓxëÏÅ¢zg]ƒCì¯ä~‚Š{F,+Y0+Zg‘tÃX Zeroes

Zg»IßÍV»Šúòì�CÙ‚|#ËÌY0+Zg~Ôz�Š~Wðì
�gZq-³ÆEÔNgëg%ÖVÆZzg¶�Z·tÐZ}2é
ÆÂ‰ÐX)ic*Š{,ÆnZkñçq6,ŠB;gzy¼ÅóglÔ
eZz"2.ç GEGExF,Šh+™@*ì(p|tì�$+ÑîZzg¡~ZN[ÔXÃSg»YI
ßv?m,™D��gSg»ðZ5ÆÔz¢š5é

GGS½7™MhÃðSg»ðpZm
ÞXÃð�ËY0+Zg~Lx@{7HŠHì�Q½Zå$+ÑîÐZzg�Ûn
™DƒñZq-̂�Zq-Y0+ZgÆnÃZ+{ÅqïƒCìù¦îg6,XZy
Å´z{ÔqDzDÔ§»]ÔZzgpgŠ|§»]~F,ªVªCÙ™C��Ãð
$+Ñî6,z”c*854ø EGE~Zq-Y0+ZgÆÜsªCÙƒ@*ìÂhYh~Ô**‡.ÞZ&b

ª~ZzgQkÆ745ë EEH¥â]~Z0+zxuyZ!~X
c*Gene c*6,z”ÆnX**eƒ@*ì$+wY**ÃðZzg Gene tËÌ

6,z”~‚B~Zq-åp~ÆQyÆZdw~ÔZg»YI|Z]»Šúò
�ª6,z”¯åZ·tÐ7g}îg6,**‡.ÞNzwÑZ_Æc*qÑ]Æ

~X (Laboratory) 'Ôpz{LÌ‡.Þ7ƒñ¯äZq-ÃÌ!™)ÿ{:
TÃ�g — tzZãîg6,**eƒ@*ìSkZq-ë{‚|#Æn¯c*Y**

‚bŠZV**»xgì�Šz!*g{¯ä~ZEw™DƒñŠzgèq¢Å
»z�Š Wä —~(Laboratories) ZÃÆ(,}!™)ÿ{âV )ßY

ùeƒYì? — ~Š¢š5é
EGSZZ4[Z·tÆfg=

g}6,z9ƒD�Ôë{‚854è
EG

Gk!�)©à Ô‚ Enzymes

~�pŠÐz�Š~7WMh�Z·t Genes ¥â]Æfg=�ƒD�
ÆNzwÆ Gene ÐÔZzgXÆZdwZvÅ%èÐð0*D�Zzg�Qk

Æn Genes ƒ@*ìXSkn Gene 'ƒD�ÔT�Ænz{
Z�xŠï Enzymes **eƒ@*ìW**z�Š~%³zZgc*Z·tÐÔaèZdw�

gnp�ÔƒD�¹„ Genes �ÔƒD�¹„¿ÔZzg¥â]�
ic*Š{Xu�Ûe;bÔ‰`-Eg;»gc*èŠZyZzgâCÙƒ]Ô!*z�ŠZg»YIƒä

Z¤/: ÔZ·‡]Ðz�Š~7WMh Enzymes ÆÔZk|»Ü:™@*ì�
z;Vƒ@*ìZq-ãCŠ~ZßwâŠ}»�Ë§bÐáÆ¸ì**xC
ÂñVÃi0+ÏÅaZöÔZzg(,ðF,~Å§sÔQk»z�ŠW‚ãÆ‚B‡.Þ

~XÃðáYì�gVwZq- (Laboratory) SÖgƒ**ec!™)ÿ{:
Î37wÃ�âÑâwì**xC%·]ÐZzg@*G~ÑZ_Ð�i0+ÏÆ
ZDwÃaZ™D�ZzgQ7(,ðF,~«™D�X½ŠzSÐËÌ¡Ð

ÃQk6,Ôc*Qk~ Gases �Zq-)§»C¡]»ìÔ?$!*ã™ÆXËÌ
ÐB™zÔ?$!*ã™ÆÔZzgÅîËnÅÌÃÑQk6,�vg}¦gÅ
Š™@*ƒXSk‹tÃáÆºgƒZq-‚wJ-ÔZzgŠd¾ŠgÔQyŠzDÙZg

~X~ŠêƒV�Z[ÔZzgSk Pool ~ÐªCÙƒñ�vg} Enzymes

§bXc*ìz‰ÜZzg)]ZzgZyZY]Ô|~™ä~Š/ÃX?Ç¼
Amino Ì70*DƒÔÎZñÂîg6,Zq-ZgÆAÆ�¯ƒÇ

ÐZzgŠzu}‚Š}**xC
²-.1¹Òø

GGÐX Acids

ù~ƒYƒVSkŠg%æFNZOŠSkÒyÐ?ZYÔZ¤/z{ƒ@*¼ZzgÔ
Š/²:¬aèƒZƒÇÔZzg�gƒZƒÇZzg™r#à]Ì‚g~™*~Sk
nt¹„**eZzgS•ðZëzZ§å»Ñ]Å@*gõ~X

TÅÑ†¹„ÁƒC£¨~QkypÆ�Zq-SK̈yÆe0+
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6,QF,äÆnŠg»gƒZåX
85Âî

G
Z¤/Sg»YIßvgÇƒDZzgÌic*Š{Zq-(,~,ÑZ_Æ

£¨~QyƒÐX»;bäjZ!Šc*åÔZzg85Âî
G

Z¤/z{ßvZ(Zq-ZzgŠ/
GƒDQã„!™)ÿ{âV~æ~z{eTƒDÔZzg85Âî

G
Z¤/z{Š/~

Zzg
²-.1¹Òø

GG»ZŸ†™DAz{eTÔZzg Gases ZLŠzgÆÓx**xCZâYÔ
Zzg6,z9ZŸ†™DAz{eTÔZzgA$z{ZOg Amino Acids 85Âî

G
Z¤/z{

ÆT~� (Retort) c*ŒÛT (Beaker) ™äœ-VJ-‚BQkkg}
tƒ‚g}ZâYgÇYDÂZ**ðÆZEwÆ‚BÔQÌz{L‡.Þ:
ƒDZq-zZuZ4,ZìÌaZ™äÆÔZzgSg»IÔZq-zZu6,z9Æ¯z^»
Z7F,+„Z�go]ÆÌ77™0*DX

‰‰ë6,z9Æñçq»r_·™D�ÔëÃ¢zg]ƒC
ìxîg6,t!*]Š·y~gppÅ�YVZq-zZuZ4,Zì»z�Š"pLSg»ó

‚B‚BƒDƒñZq-(,} — ÃZLÐŠzggppÆn»°ƒ@*ì
o]ÆZvÅÑözŞ̌]Zzg¤‰Ü»ÚZÖg™@*ìXZ4,Z'.ø

J
~CÙZq-

(,Jä~$™)Õä
G

]Å — Y0+ZgÆ½ãÓx6ð¬5]~Ñq-gT�
gëgZq-)©à§i¿ÐXpQÔz{¬5]ÐQ½D�QÏqª~

!*ÖpŠvÔz{!*z�Š$™)ÿ
G

~Ñq-ƒä — ‰z{$™)ÿ
G

~ŠZ4ƒDz‰Ü¸
ÆÔQy~Ãðp~Ñh7ƒCXZq-ŠiZq-$™)ÿ

G
Z#»ƒY@*ìÔZzg6

»g”{‚ãS4,ZìÐZµƒYD�ÔÂS4,ZìQÐZLZ-©w6,WY@*
ìÔ»gqª~ŠZ4ƒä6aç L}ÐQÐŠzu}$™)Õä

G
]~ŠZ4

ƒäXZkÅtS¤¹ZëƒCìÔYèZk§bÐZq-Z4,Zì‡.Þƒ@*
ì‡ìgppY0+ZgÃi0+{Zzg»g™ŠXSk§bÐÔDÙZg;$™)Õä

G
]ð0*D�

ÚCÙ4~ÔCÙZq-3~X

ŠzDÙZgZ4,Z'.ø
J

~ÐCÙZq-c*Zk§bZŠzDÙZgZlxÆ
SK̈ãŸ~‡.ÞƒD�ÓÏ¿™äZq-ºm6ð$™)ÿ

G
Enzymes

XEnzymes ~ÔfZg~ÐXŸ]ZZdwÆ‚Bgnp�ZZlxÆ
Ÿ]ÜsQyS4,Z'.ø

J
Æ‚B»x™D��$́™)Õä

G
]Z�xŠ}Mh

�XSknÔºmZ4,Z
'.ø
J

Ãð37™@*ìÔz{ƒD�Zq-ZëK
Ù|#™ä3Æq]ZzgZdwÃX

¤ç
ELe;bÔZ4,Z'.ø

J
Æª]Z0¤‰ÜÐ0ˆ!*]Ãfs~7

: ™@*ì
Zq-3Å¢zg]Æ'µnŠzDÙZgS4,Z'.ø

J
Æ“W»Zky

~Zq-Æ',Z',ƒ@*ìXt¯@*ìZq-¦gZCê8-85Âî
G

¹„ 1040,000

Ð‚Š{F,+3J-Æz‰Ü~�Šø7[ƒ@*ì)ª½ã VzŠ ë{**xCâ
0*õÎ
‚wÆ(ZkŠgegZâð�SkÅ¢zg]ÑhƒCì@*íÅëq
~@*�SkÃJÑYnXgz}i}6,ñ�ŠY0+ZgzVÆÓx‚854è

EG
GÔëÏÆ

ZæZg`c*Åð LÖgnp�XZzg‚743ð
EG

GVÆMZlx�Y0+Zggnp�Üs
Zq-"ÍðÃªCÙ™D�X

Y0+Zg!z‰Ü»g»gÁ‚ãgnp��pŠZL~»ñVÃ!*.$fe
�Ôxîg6,åZq-Šzu}Ðg*~gT�ÔZq-Šzu}6,Z®g~
Æ‚B»x™D�Zzg9sV~7ZC&&',zñ»gZD�XtQy
ÆnIZiIð™****eƒ@*ì�Q7Ä$™)Õä

G
]~ŠZ4ƒ**ìÔz,

A$z{Z�xŠï�ZC»xZq-Åg~îg6,ÔY…��¾3~»g™Šƒ**
ìÔç™D��ÃyÐ§i;ñ¿Ã¾Šg(,J**ìX@*ëZ¤/p�tƒ@*
ì|~**eÔZ4,Z'.ø

J
LÌt™70*DÔYèQyÆ‚g}»x

zŠç’OƒD�XtZvìÔxîg6,Qy~!3›Ò§õ
GG»xÅzŠç’q-aZ
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™@*ìXZzgtz„ì�Q7ÚaZ™@*gLìX
Sk§bÐt�ZvŠêìCÙZq-ZK̈yÃZq-ŸZzggzbŠzâVÔZzgaZ
™@*ìQÐÔZkÆ‚g}åZ¡IYZzgjZkÆ‚BÔZvSÏ¾wÆ‚B
)©àzZu]ÌaZ™@*ì�z̧q5+k,ƒD�3~XSkzzÐÔZ4,Zì
»Âxåîg6,»x™@*ìÇŠzu}ÂñVÅ§b�3~»x™D�X
Ãð¤‰ÜZvÐ?Ø™Z7aZ7™$ËìÔZzgZvSk|ÃSkfsÅ

LLZ[ÃðZzgŠ+eð&+D�ÎZñŠ+ZvÆ : SkÅZq-We$~ªCÙ™@*ì
ZzgQÏÆ¬~ì�ÃðW�yZzgi}ìpÙÐc*Ñeg~ÐZzgQÏÆ

(83 )Îg{Ww/ZyÔ §sƒQYz,ÐXóó
/Z4,Z

'.ø
J

ZzgSK̈ãŸÆŠgxy"Í_“Zzg
854ø EGEÔZ4,Z

'.ø
J

ÃŸ‚ÅZq-̂~gnp�
S4,Z'.ø

J
‚g}6,z9ƒD�ÔZzgSknz{Zq-6,z�‚|#

gnp�Ô‚B~6,z”Å&¥q‚!S:]ÆƒD�XÂSkzzÐ
Z4,Z'.ø

J
ÔŠzu}‚>VÆ‚BW‚ãÐ:æENHYäZzg$™)Õä

G
]~zheÅ

&¢Agnp�X
Ô6,z9Æy~Z»×VƒD�Ô�Šî Amiono Acids Z¤/p�

ZKºmS:]ÔF,KMÔ — ZzgSk§bÔZq-Z4,ZìÃ — �Zq-6,z”Ã
Ã!*ëXÃµ$™)Õä

G
] Amino Acids ��h@*ìŠz Peptide Bond Z°ZŠZzg

Zq-zZuZ4,ZìÆik,ZW,ƒD�ZzgZ4,ZìÅÓÏ¿Ågëg6,ÌtS:]
ÐZq-S4,ZìÃë Amino Acidsµ ZW,Z0+ZiƒC�LLpÃyð™@*ì�Ã

g‚rìXaèz;V6, Amino Acids 100 W}ƒ**ƒÇXìw™z�Zq-Z4,Zì
Amino Y0+Zg~0*ñYD�ÔtZq-Î Amino Acids ZZlxÆ 20

ZÎV~X@*ëSyÓxÎV~ 10020 F,KMŠñYMh� Acids

ÐÜsZq-Ÿ¯ñÇZq-ñizVZ4,ZìX
Zq-ƒ@*ì�ÔZvÅ%èÐÔ9Ÿ»ç™@*ìX Gene ŒV6,

ÐF,KMŠñ Genes 6�¬„Sk!*]Å¶KyŠ„Åˆì�Z4,Z'.ø
J

Ô
YD�ZzgNzwGYD�XÓx6,z9ÔWc*3Å‚|#~ƒVc*z{�

ÐÔ�@Ze$Šï Genes ªCÙƒD�Z4,ZìÅ»g™ŠÏ~Ô¯ñYD�
�Z4,Z'.ø

J
Ã�ÃyÐ�ÛZøQ7Z(g™ä�XŠzu}ZÖp~ÔQyÆ
G‰@Zc*]ð™D��ÃyÐ$™)Õä

G
]~Z4,Z'.ø

J
ÃŠZ4ƒ** Code

ecXSy¥â]ÅgzÝ~Z4,Z'.ø
J

WÐ(,_�Xºm‚Ó]ÆnÔ
z{QF,D�$™)Õä

G
]~X

ŒV6,Ôt!*]»c*Šǵ»gWæƒÇ�:ÂS4,Z'.ø
J

Zzg:854ø EGE�ZL
(Genes) §i¿~‡âyÆ@*,ƒD�ÔƒD�!*i̧VXt854ø EGE

Ð@Zc*]qÝ Genes Æn**eƒ@*ìÔ»°Á£¨~Z4,Z'.ø
J

Æ�
™D�Ô™**»xpŠZK%èÐÔÎOÃðêheÆ!*g}~Ôc*aZ™**
pŠÆZLSàÃekX

¶ƒD�6,z”Zzgl!ÐÔ´z{Zi,z{™r#ÅgiV7
ƒDZzgY+»Ãðfg=7gnpÔ�H¼Zq-SK̈yÅ¢zg]ƒCìë
ÆnÔùZq-$™)ÿ

G
~æZì™**ƒ@*ìÔZzg$™)ÿ

G
¾ÑÃ7gZ™@*ìÔ7Ô

Y…�Xz{ZKë{‚|#ÃpŠÐqÝ7™Mh?Zzg:DÙZg;$™)Õä
G

]
]Æ̂[Ð(,JMh�ÔZ·tÆ³~X °

QÌÔZ¤/85Âî FG%ÅgÆÔz{7ZC§i;ñ¿CÙ3~Z�xŠï
�ÔYèz{ƒD��ÛâÎŠZgZvÆÔZL{ÛÆXz{ƒD�ZvÆ@*,Ô
ZzgCÙ»xZvÆzŠ<™Š{’q-ÅgzÝ~Z�xŠï�X‰?7,_ƒSy
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,]ÃÔgÅSk!*]Ãåf‚dX
3~ñ�Š — ~ŠzâVZlxÆ6,z9gnp� e ZLÃ Genes

ÆƒD�@*ëÃytð™@*ì�Zq- Enzymes 6,z9Æ´z{z{��g
»g™D�Ô�gZq-Z4,ZìÆ»x™}Ç?Šzu}ZÖp~Ô Genes 6,z”�

Å&¢AÃÑq-ƒä6ð$™)Õä
G

]~ (Enzymes) Ãyð™@*ìZ4,Zì
ZzgÃy(,J@*ìSyÅ¤‰ÜÃ�3²/õ

YNEÆX
Æ6ð‚|#~SkÅ Amino Acids ¡6ðZ˜jV~Ô

zŸs#ƒCìX
�:æENHZ (-NH2) ¤/z\ Amino ZL~gnp�Zq- Amino Acids

Zzg (-CooH) Carboxyl Group ƒ@*ìZq-zZu»g0�CÙÔŠgzXÔZq-
Ð�Z‚>V6,ŒƒD�X�qZq- (-R) $+rƒðYÑiîzV

ÃŠzu}Ð×™Cìz{QkÅ�#ÖÔ̂Ô',¹eg`Ô0*ã Amino Acid

Æ‚BgÉZzgYÑiîzVÅ»g™ŠÏƒCìÔ�z{ZL~gBbìX
ÆZ4,Z'.ø

J
¯äÅS¤QyÃZq-Šzu}Ð Amino Acids

!*^vZW,Z0+ZiƒäŠîìÔTÆ³~z{Zq-&¥q̂qÝ™D�
~$+wYä»ñµŠêìX Curve �iîÃnŠZgƒäZzg
T§bÐF,KM0*D�Ô»gƒäzZá Amino Acidst

6,z9ÃZpZm«™D�XSkÒpÐ6,z9Z(g™D��¼�
ÔU*æ (S e co n da r y ) ÔU*â~ (P r i m a ry ) BñYD��gZÝ

Ô‚½VÆXZÝc*Z’Zð‚|#~ (quarternary) Zzgeg¥q (Tertiary)

iî»g™ŠƒCìXU*â~‚|#~Ô6,z”Zq-& Flat Polypeptide Zq-
Z…Š~̂ÆZzgSkÆZdw»çQkÆºm&Z…Š~̂Æ_.ƒ@*

iî,z,„Z|R~hƒD�Zzg6,z”ÃZq- Polypeptide ìX

Å̂Šï�XZq-U*æ‚|#~t6ŠZg‚|#nƒ™Zq- (helix) 6ŠZg
ºm^Z(g™CìXZq-eg¥q‚|#~ÔÓxQ½~ƒðf~Z»×V

Zq-&¥q (Enzymes) !*ëŒÛd$W™Zq-ic*Š{ë{‚|#¯CìZ4,Z'.ø
J

0Amino Acids ‚|#Æ6,z9ƒD�X�ñhäZzgnƒäÐÔ
0*D�XQyÆ6,z9Æ«™Š{Z4,Z'.ø

J
Zq-{m̂ÆƒD��(,~

„ZÌÆqïƒD�ÔYèz{¹‚g~i0+ÏŠ¶zZáZdw»z�Š~
iîzVÃñµŠîì Polypeptide W**e¯D�XQy&¥qU*æ‚|#

&×Yä»Ô!*ëÇÖ~ÈYä»Ôc*pŠÆZ§ZsfYä»ÔZzgZ4,Z'.ø
J

Ã
ñµŠï�pŠÐ(,}e:6,psƒä»XU*æ‚|#Zq-Z4,ZìÃ«™C
ìZzgÌS:]X

6ð — Covalent Bonds 6,z”ÅZÝ‚|#gBbì!**

!*&+8-ÅZq-^�k!ìZ9ZyÃ�CÙzyÆŠgxy!*.$™Xt¤!g
åWÐgz/ÝwgSìˆÅ‚½V~ÔZ#J-�Zq-eg¥q Bond

:g�0*ñÇîg6,X Covalent Bonds ‚|#z;V6,
¯D� Enzymes�Covalent Bonds Zq-U*æ‚|#~Ô

)iîzV(ÆŠgxã8{ð OV~ªCÙƒD�Xt!*] Chains Üs´
ÜsZ4,Z

'.ø
J

ÆÒ”VÃ‡.Þ™D�Ô¯äZq-Šzu}Æ‚B¢o
@*�‚>VÃñ}gOZzgñµŠ¶Q7ŠZ4ƒä$™)Õä

G
]~XSy Bond

Å¤‰ÜQ7)äÐ!*igBbìX Bonds

Å^ì�ð™Cì�Wc*z{Zq-pyÃß Enzyme t¡
™äzZÑZ4,Z'.ø

J
ìc*z{¡;LÑq-KìXp (Blood Clothing)

W@*ìgnpƒñQkÅZq-Sà^?�3Sk**] Enzymes ùÃð
~ÐÔ÷teƒ0*@*ì�Z4,Z

'.ø
J

åZ(g™D�9ZDw?Z¤/Sg»Y
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¯ƒ@*ìÔz{i}6,Š¢š5é
EGSªCÙƒ@*ìÔ Gene IßvB��ªZ4,Zìc*ª

Z·tÐÔA$z{6gƒD�zŸs#™äZq-Z4,ZìÔÆÓxë{¬]
Æ%0*äÆ!*g}~‚B~&¥qZ…Š~̂Æ�QkÅS:]¯C

Æ{m&6VÆ!*g} Gene ìXSkÆ´z{ÔQ7ˆ[Šbƒ@*ì
^~ÑäÆnf)ŠZg Coded Ænª En Coding ~�SkÆ

Trial ƒC�XZ¤/{m^Zq-Ç¬ÆZ4,ZìÐÑðˆìZ·tÐÔ
**eƒ@*ìÔz,ìw™**�z{zZ¢š5é

GGSZ(¼Z·t — ÆÂ‰Ð and Error

 A$Zq-‚gZˆ[ªCÙ™@*ì�Zq-zZuZ4,Zì‚?Æn� — ÐƒZå
ZL~g‚rì*g@*ìÓxZÂF,ZI A m i n o  A c i ds  10 0

Zq-¹„(,ZN*ì�Û*ƒ@*ì — Zg[‚w 200 ÐŠêì (Permutations)

£˜pŠ»Ñ]Å/Æ!
A m i n o ZzgtZkyQ½@*ìÜsZ¤/ëìw™D��

Æ§i¿ Trial and Error Åg~îg6,‡.ÞƒD�ZEw™ä Acids

ƒV%Ë Combine Æn Amino Acids ÃXQÌt!****eƒ@*ì
Amino ‚?�g‚rƒZL~ Enzyme Åg~§iÆÔ¯äZq-gN*‚

XSknSg»YIßv7g}îg6,**‡.ÞƒD�ˆ[Š¶ Acids 100

Zq-Z4,ZìÅ¯z^ZzgQkÆSà&¥qZ…Š~̂ÆnX
ÆnWN!*ëï™Z·tÐ Amino Acids Íc*t**eƒ@*ì

Zq-9Ÿ~¯äZq-Z4,ZìX
»z�ŠZzgQkÆZdw7g}îg6,D+g� Enzyme ZknÔÃðZq-

Sg»Æ¦gÃ{g`™D�X
/ùZq-Z4,Zì$™)ÿ

G
Ågëg6,ZW,Z0+Ziƒ@*ì?

Å‚|#~�¯D�S4,ZìÃÔZYÑiî, Amino Acids

¦ƒYD�S4,ZìÆZq-z~Ôz{¯D�Zq-&¥q‚|# (Chain)

)yZy¿(ÆXtz{£xì˜V6,S4,ZìÔ Active Site �YãYCì�g
Zq-$™)ÿ

G
ÆŠzgZyÔŠzu}ZâYÐaY@*ìXz{—T6,S4,Zì¿cZƒ@*

Ænt**eƒ@*ì Substrate ÆYãYCìXSk Substrate ìÔ�g
Active ÆEnzymes Ð:æENHYñX Active SiteÆEnzyme �ËZzg

ÆYãYC Substrate ŠzZëZbZYgnp�XZq-:æENET**Y@*ì��g Site

Active ÆEnzyme Ænt**eƒ@*ì�ËZzg Substrate ìXSk
ŠzZëZbZYgnp�XZq-:æENE Active SitesÆEnzymes Ð:æENHYñX Site

Ð:æENHZgLì$™)ÿ
G

Å Substrate ÆZzgŠzuZ� Substrate à**Y@*ì�g
gëgÃ(,JäÆnf)ŠZgƒ@*ìÔª�gÓÏ¬ïÆƒ@*ìÔtpŠS4,Zìƒ@*ìX

Z+Šz‚854è
EG

GƒC� Substrate ŸÆZ0+gÔ|~ÔZ4,ZìZzg
�Zq-Šzu}ÆnZbƒD�XZ¤/p�z{Zq-Šzu}ÃLŠN7ƒD
�ÔTœz{Z0+gzyŸX�Zq-ŸqÝƒ@*ì�FZg[±5é

YNE(,Zƒ@*ì
£¨~QyŠzZbZYÆÔZ[z{TyMh�Zq-Šzu}ÅQy~ñ�Š‚>V
ÅZq-M®ZŠÐZzgZq-Šzu}Ð!*ë:æENHYD�X

):æENHYä(Ã Bonding ZëS:]~ÐZq-S¤Ô�Sk
aZƒäÅZYi]ŠîìÔƒCìS4,ZìÅU*æ‚|#X‚?�ñh©8ìZzg
Z(g™@*ìpŠ»ZCºm&¥qZ…Š~^g‚rìZq-z9)©àë{

Zzg Active Site ÇÇ�Y@*ìX Substrate yÏ^»T~
!*ëZq-Šzu}~Z,�YD�‰Zq-̧ZzgZq-

²-Aö
NEEX

²-Aö
NEEÅ Substrate

ŠgzZi{ÅÑYYì¤‰ÜÐÔ� — S4,ZìÔŠzu}ZÖp~ — )ñ�ŠÏ�
S̈KãŸÆZ0+gÔt**eƒ@*ìYèz;V6,ZdŠgzÅÂZ**ðÅ¢zg]ÑhƒCìX

SkÒpÐCÙzZu̧ÅÑYYìÜsZq-zZuJÐÔºm
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Ð_“gnp�XtëW°c*_$©3ï EG
GG Substrates Z4,Z'.ø

J
ÔÜsºm

SkŠgic*Š{F,Zq-Z4,Zì‰ — ÌZW,Z0+ZiƒCìZq-OW,Á$™)ÿ
G

Ågëg6,
Ð‹ƒY@*ìÔZq-{mŸ~ÔÇZq-] Substrates Zz‡]&Î

~Xz{$+wŠêìQyZâYÃZ‚>V~A$QyÐZµƒY@*ìXt
§i¿vg~‚g~i0+Ï%æZìÆYg~gLìX

Å®ZŠ!**gKƒCìX Substrates 3ÆZ0+gZ4,Z'.ø
J

ÅZzg
Zq-Šzu}Ð_“ÆnÔZq- Substrates Z(ƒä6,ÔùZ4,Z'.ø

J
Zzg

Šzu}»Ø`äÆ‡.ÞƒD�?Z¤/3ÆZ0+g‚|#‚ÁƒÔtƒY
»LÌZq-Šzu}Æ‚B!*ë:æENH0***e Substrates ì�Z4,Z'.ø

J
Zzg

ƒY@*ìÔ!*z�ŠQyÆŠzâVÆƒäZq-âjw~X@*ëZ(¼!hÏî7ƒ@*Ô
Skn�3ÆZbZYZq-xqÅïGLw•~ƒD�XFw»]‚ÓC
Cw6,wZg]ÅzzÐƒDgT�ÔZzg3ÆZ0+gÆ‚ãÚZq-£x
ÐŠzu}J-w•5+k,ƒDgT�X!*bSîÅ�ZCÙÔ�Sy‚>VÃ
¯D�ÔSyqÑ]~Zg¬l5+k,ƒD�X6,z9Ô�ic*Š{(,}‚ã
ƒD�ÔpŠÆZL"gzyÆZ§ZsÃðÑÄ!*g°]Æˆ[Ð¤/Šl
™D�Xtª]Z0w•3ÆZ0+gÓx‚>VÃÔxîg6,Zq-Šzu}
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Ð :æENEÃSk»xÆnÔñizV0*@*ìSÐZzgF§bÐÃÒ™0*@*ìYQk
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Ågëg~ZŸ†Šg»gƒÔQÌA$z{́Æ‚>VÆŒÛd$Ð*g@*ƒ?
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�Aîg6,Zq-Šzu}ÐzZ,ƒD — Šzu}Æ‚B_“gnp�
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z;VƒCìz+„ëÏÔ — �#Ögnp�X(,Zƒc*gN*Ô�Ût77,@*
S¾wZzg»gv~SyÓx~ÔYèZvZ7aZ™@*ìZLÑözŠDÐX

D: ZvSkWe$~ëÐ#¥ì
H7ŠN7Áõ FN�TZvä¯ñW�yZzgi}Ôz{¯YìWÁyÃ

ZzgHgHìQyÆzZWZq-z‰Ü"µÔÎ7g;Y@*ì"S»¯VÐ
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EHZbZY

,Ô�ÏZzgëÏ¹„gLÐgLz~3ÆÔ�
Š@YCìÔ)z~îg6,ZÌÅqïƒC�ÓxZbZY~�Z4,Z'.ø

J
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gnp�XpgŠ|™*~�‚Ó]6,FFƒCìÔ85Âî
G

Z4,Z
'.ø
J

Ô�™sîg6,

Š@Y$Ë�ÜsF,¹c*CpgŠÎWÑ]ÆZEwÐÔgnp�ZbZY‚B
~pŠÆZLë{Zzgª]Z0S:]ÆXCÙgLÐgN*K�Zq-
Z4,Zì¯@*ìÔ�QÐZYi]Šêì»x™äÅZzg«™@*ìQÐZq-&Z…Š~
‚|#Ôƒ@*ìZëZ4,ZìÅi0+ÏÆnÔZy”V~ÐËZq-ÃUŠbÔc*Zq-
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‰Z4,Z
'.ø
J

ÔX»jZ!�gÔ‚Š{Z4,Z'.ø
J

ÔÆŠc*Y@*ìÔ¶ƒD
�7g}îg6,6,z”ÐXŠzu}Z4,Z'.ø

J
Ô¾qwÔŠze{”V6,Œ

Apo ÆX Co Enzyme Zzg Apo Enzyme ƒD�ÔYäYD��g
Ô(Section) :æENE¯ƒ@*ì(,}6,z�‚>VÐÔZzgSkÅZq-F,Zl Enzyme

S4,ZìÅâ:ÃªCÙ™CìX6,z”‚|#SkZ4,ZìÃŠzu}ÓxÐZµ
— ÆAmino Acids Šzu}ZÖp~Ô9ZzgF,KM — TyŠîì

³ƒD�Zkz~X
ÃÓÏS¤Ô Enzymes z{zƒ@*ì�Šêì Co Enzymes

(Catalyst) Ã»x™ä�gZq-ÓÏ¬ï Enzyme tzc*:æENE�‡.Þ¯@*ì
ÔÃðÓÏ¿ÅS:]»SÖg7™DXSÏ Apo Enzymes ÆXpŠÐ

«™D�Z4,ZìÃQkÅÓÏ¿Å»g™ŠÏ Co Enzymes ÒpÐÔZ¤/p
iÒpÐZL.Þ1D6,¼Ì7™MhŠzâV Co Enzymes Æ‚BÔ

”V)ZbZY(»Zq-‚Bgx¢zg~ƒ@*ì@*�Z4,Zìu¤/xZzg»g™ŠgìX
»Šgxy~Z4,ZìZzg Bonding œZYi]Šêì Co Enzyme

Co ÆXãCŠ~îg6,ÔZ4,Zì»Zq-:æENE»x™@*ìXÓxzN*ðÔ�g Substrate

ÔA ÆZq-3~»x™D�X}ÔzN*ð Enzyme Æ:æENEÆÔ Enzyme
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]�Ñq-gT�
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ƒCì�Z4,Z

'.ø
J

ÔZq-Šzu}Ãw•~',ŒÛZggnpƒñÔY'ecZL
»ñVÃZzgÇQyÆZz‡]ÆX

ÆZ0+gZEw™@*ì Metabolic Pathway Zq-S4,ZìZq-ºm
aZzZgÃ�¬Ð»gÅƒðƒCìŠzu}Z4,ZìÐ�gQk6

ÆXSkqÃŠzu}ÒpÐ-V¹Y@*ì�ÔZq-$™)ÿ
G

Æ}ò� Substrate

áÆ−Z̧q-Z4,ZìÐƒD�¢zg~Šzu}Z4,ZìÆnÑzq™ä
åƒ_ƒCìÔWy~6,Ze–� Chain QkÆZL$™)ÿ

G
ÃXZ#‚g~

ÅZ’ZY Chain QyZ4,Z'.ø
J

~ÐZq-ƒ@*ì� Inhibitor Q½@*ìz{ƒ@*ì
™D�X

‚g} Šzu}ZÖp~Ôz{gzÂìZK»g™ŠÏÃXZk§bÐÔaZzZgÔ
~Ô Maltose $+mì¶K3Ã amylase ~áZiyƒCìX}ÔZ4,Zì Chain

A$$+mì‰Ãi~XLLZ4,Z'.ø
J

Zq-ÆˆŠzuZSk~ Maltaze ;Z4,Zì
~X Lactic Acid psƒY@*ì Glucose Ñq-ƒD�ZzgzZ¢š5é

GGSÔ
Š@Y$ËìpyÆZ+A)é

E
EŠ~ Chain Šzu~SÏ§iÅª]Z0

§i~ÌÔTÅ¬]oƒz‰Ü6,ë̈g™,ÐXë]¦/Zg�Qy
~7WC��ñµŠîì Metabolic Pathway S:]Æn�Sk

Z4,Z'.ø
J

ÃgppZq-Šzu}Ãw•~ÔÂx»x™@*ìZq-6,¡½ï EHz‰ÜÆZzg»x
Å„Æ‚BXZ+A)é

E
EŠpy»zZµƒ@*ìinÅ(6,Ç9§iÐXSg»I
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‡.Þ7ƒD‚o™äÔÇZq-zZuZ4,ZìÆz�ŠÆnZzg!**Ëqw
»�‡ì Chain 7gnpÃðgZ3zŸs#™äSk‚g})f5+k,ë{

ƒZåZq-MSgnïS4,Z'.ø
J

ÐÔT»ÃðÌ:æENEUc*7YYìXQy»Šúò
ì�Z·táÆ`åt‚g})©à§i;ñ¿ÃÔ¯DƒñÓxQy
ÆoøÃQk¬„Ð‡ì™Š{ìwÅgzÝ~X

Ãð‚³c*xãCŠ7 (Scenarios) |~Ô¾qwÔtoø
gnp�XZg»YIÔ…3š5é EGCâCÙZzgâCÙƒ]�Ûe;bAîg6,Sk|Ã7™@*

~7Y}�H²:ÑÇISkÆâCÙƒ]Àòîg6,™0*NÐ� :ì
~Bioplymers ÜsZq-ÆDÙZg; : îg6,BƒðF,KMÆ W3

ÐÔT6,i0+Ï»Z®gƒ@*ìJ-VMh�¡~§i;ñ¿ÐŒV
i}6,XâCÙƒ]gOÐZq-gKÏÂSk!*]ÃK~Yèz{¢
ŠÑñYNÐ§»CâCÙ+Ð�Z(¼7ìÔ§»CâCÙ+¢ŠÑñ
YNÐQyÅ!*g~~ŠzuzVÐ�Z(7ìXz{ŠzuZ¡ƒÇZq-¤/z\
Z¾m»�¢g‚rìÔ&Ò¹Ò0î EGAîg6,gc*èÆ7Z]~Xz{z»ª™D�
ZNŠÅ�“ƒD�Šg]~Ô**gï…3š5é EGCgñiÐ!*CÙÔz;Vƒ@*ìZq-
‡ây�7Z]7™@*ì)Æª7Z]Ô§»]ÅZ¬-$~ƒV(i0+ÏÆ
Ð0ÓxSg»YIÆŠú}Šð�Zzg�Ûd$6,JƒD�XSg»YI %
ÆSk§&ÃzÝŠ¶åÃ�áVgT�ZzgQyŠðÃV»ZEw‡gMZzg

]4/õ NEEzZßV6,™D�X@*ëZq-Cð�Sg»YI'7eTÔz{t�Z·‡]
7}7aZ™MhXZ·‡]úÒÏ7™D�Zq-ŠârÅÔZq-ÅgÅc*
Zq-f;-$ÅXZ·‡]Ænt**eƒ@*ìÔbCÙŠg]ZzgZdwaZ™,Ô
�»g™ŠƒD�ËÌ!*§̧i¿~XtZv{ÛìÓxª]Z0Zzg7ZC
pzgZV»gzñi}6,X

: We$7ì
Zv¯äzZÑìCÙq»ÔZzgz{CÙq»f)©8ìÔSkÆ0*kW�âV

Zzgi}ÅºV�ÔZzg�”GƒD�ZvÅ!*ÂVÐz{ßv��z„��
(62,63 )Îg>Z²%Ô IL~7,}�X

/Z4,Z
'.ø
J

ÆNzw}2é
ÆSubstrates Zq-3~DÙZg;Z4,Z'.ø

J
Zq-Šzu}Æ‚BÔ

Æ$™)ÿ
G

»Zq-:æENEƒ@* Chain nÔÚ)“gnp�XCÙZq-Z4,ZìÔCÙZq-
~ÔZzgZZ4,Z'.ø

J
ÔZq-„ Metabolic Pathway ìc*Zq-š/~ƒ@*ì

Ã0*äÆnW:~)“gnp�XZkŠgë{ƒ@*ìt Substrate

Âx�SkÆnZq-™ŝ»ƒ**Ñiòƒ@*ìÔ³™äCÙ$™)ÿ
G

Æz‰Ü
ZzggëgÃT6,z{¿cZƒ@*ìX

¹„Zo Timings Syz�;]Å¯6,ÔŸÔ®ZŠZzg$™)Õä
G

]Æ
§i¿Æ'Nzw~gÇYD�XSk§b4F,KM~Z4,Z'.ø

J
Æ

ÓÏ¿Ð�}òQyÆ$™)Õä
G

]ÐQ½D�z{3Å‚g~¢zgc*]Ã7gZ
™äÆn»°ƒD�XZ¤/Z4,Z'.ø

J
Ã!*ë»x™**ƒ@*ìZzgáÆ»ƒ@*ì

£/§i;ñ¿Ã́Zzœgëg6,Âz;V6,åxF,KMÂx~ƒ**ecX
Sk§bÓx%µJNzwÆ'ð0*D�XZ#Zq-aZzZg

Å¢zg]ÑhƒCì3~ÔÂF,0Ì$™)Õä
G

]z̧q5+k,ƒD�ÔZzgZ#‰
‚>VÃ{g̀™**£[ƒ@*ìÂZzgn{ÁÁÜz�Š~WD�X¬xîg6,¹Y@*
ìÔZ4,Z'.ø

J
aZƒD�biï NGÑjV6,²3ÃÃð{m¢zg]Ñh7ƒC

ìXZ¤/SyÅÔƒCìÔ¾qwÔ6Z4,Z'.ø
J

aZƒD�Zq-(,~gëgÐX
S4,Z

'.ø
J

ÔQyÆð™Š{ÂZiyÆ‚BÌ_“gnp�XZ4,Zì
ÔVwÆîg6,Ôl!Ã‡.ÞÓfqª~ÑäÆnZEwƒ@*ìÔ Lipase
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Ã!*ë5ä»»xÌZ�xŠêìXÃ•$™)ÿ
G

Ã Fatty Acid @*ëe+Zzg
z̧q5+k,ƒ**ì»ÎZw(,~ZÌ»qïƒ@*ìÔYè‰„ÂZ**ð»yaƒ**ƒ@*

ìÔ$™)Õä
G

]~ÐZq-$™)ÿ
G

ÆZ�x0*ä~Ôz{ÂZ**ð½ÅYCìŠzu}ÐX
Ë$™)ÿ
G

ÃŠg»gÂZ**ðÅ¢zg]ÑhƒCìÔÂ$™)ÿ
G

Ã¿~WäÆnQÏz‰Ü
Z4,Z

'.ø
J

aZ™D�ÂZ**ðÃc*ZzgQkÃË§bÐfí{ƒ**ƒ@*ì¬Ð„X
Ã!*Ç‰Zq- ATP ªAdenosine Triphosphate %“

ÒR,~Æ»x™**ƒ@*ìÔôp™äÂZ**ðÃX
)D+ZgÅZ�x(ÐÌ Inhibitors Z4,ZìNzw‡ìƒ@*ì{mZÓm

ÆXTÅ,ik,cW5oƒz‰Ü Factor �ŠZ4ƒD��gZq-
3~ Inhibitors Z4,ZìXt Inhibitor 6,ÔCÙZ4,Zìg‚rìÔ$+á~ÔpŠ»ZC

Zq-ZëÂZiy‡ìgnp��gzÈ�Z4,ZìÅiZZ+Zi¢zg]aZzZgÃ?
Z4,Z

'.ø
J

»g™Š7ƒDÔZ#J-�QyÅ¢zg]Ck7ƒCìX
>VÅ¯z^~X Pyrimidines Zzg Purine SkÅZq-VwŠ@Y$Ëì

Æ‚>VÃ»™Š¯D�ÔSyŠzâVZâYÅ)z~ Purine, Pyrimidines

ÅaZö RNA Zzg DNA lZgzV»z;V6,3~ñ�Šgx¢zg~ƒ@*ì@*�
Purine, ZDwÅ¦ƒYCìÔÂ Purine eƒnXZ#Zq-{§pZ{lZg

Å'×h+aZöÐQkZ4,Z
'.ø
J

ÃgzuŠï�Ô�SkÅaZö» Inhibitors

ÅaZöÃÑzq Pyrimidine !*)̄ƒ@*ìÔZzgQyZ4,Z
'.ø
J

Ã»g™Š¯D��
™D�XSyŠzZâYÆŠgxySk§bÅaZö»ģSk!*]Ã¢¯@*

7Vîg6,å‡ìgìX Level ì�3~CÙZq-»
!*‡°ÏÑäzZáÂéÔÚÔZq-3ÆZ0+gNzw»Âx‡ì

gnp�ZzgŠg»gZOâ]ÔZ#L¢zg]ƒCìÔ¯ñgnp�X6�?
ŠNMhƒÔtZ4,Z

'.ø
J

Æn$™)Õä
G

]~ZŸ†™**ÔZzgŸÅ¢zgc*]Æn

Šg»gZâYÃÌqÝ™**ƒ@*ìXvgZŸSkŠgë{ƒ@*ì�Z#$™)Õä
G

]»
Zq-Ÿ%ËæZìÆƒ@*gLìÔQyÆnZz‡]Å0*È~Å¢zgÂV»

ÌçQ4Ï]~¯g~™**ƒ@*ìXSyZz‡]ÆÒpÆÔt!*])©à
ZÌÅqïƒCì��¼£Šg,aZƒC�Qy~å!*‡°Ï',ŒÛZg

:ÂZq-B¤/Zxic*Š{Zzg:ÁgìÔSk!*]»{mÒpg3Y@*ìXZôï — gì
ZŠZâ]™**¢zg~ƒ@*ìÔSk§b�z;V6,ic*Š{aZzZgƒ**ƒ@*ìZ#�ŸÃ
SkÅ¢zg]ÑhƒCìÔ@*ët�Z#'×h+aZzZgÅ¢zg]7ƒCìÂ
aZzZgÃgzuŠc*YnX

ƒÐ¬Ô"—Ô¢zg]»çƒ**ecXtSkŠgåƒ@*ì
²Æ¾²:~Z�x0*@*ìXt 1

—
1000

�Zq-Z4,ZìLY}óìÔZzḡg~gŠ¿
ÓxzZu]Yg~gT�%ËtÆÔå!*‡°ÏÆ‚BÔ%vg}D
~WñH¼ƒg;ìX

Zq-SK̈ãŸ~Ôz;V6,Zq-7ZCÂx»g�Ûâƒ@*ì˜VCÙqå
îg6,öyZzg!*‡°ÏÆ‚BƒCìXCÙ:æENEÅñ�ŠÏŠzu}ÓxZdwÆ

»ÂxZL»xÃYg~g‚rìX Chain nÑiòƒCìÔZzgSk§b
SK̈ãŸZq-åáƒ@*ìTÆÛ"CÙñh6,ªCÙƒD�
¦ñgLÐgLºm‚½V~Ô3~SkÆn�zzƒCìz{
t�ÓxZbZYZvÆ�ÛâÎŠZgƒD�XÓxÁÜ�SkÂxÃ¯ñgnp�ÔZvÅ
zŠç’q-Ð»g™ŠƒD�ÔZ�xŠïƒñ»ñVÃ�ZvÅ§sÐð
™Š{ƒD�ZzgQk(6,z̧q5+k,ƒD��g[Z+]Åð™Š{ƒD�X

t‡ŠgÇZvì�ç™@*ì�¾Šg»x¾Z4,ZìÃ¢zg]ƒCì
™äÅZzgùaZzZgaZƒ**ecXÓxNzw}2é�ik,cƒD�
!**ZvÅZYi]Ð»g™ŠƒD�ÔZzgÓxÂé6,z9ÃÃe~gnp�
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Zzg!*‡°Ï«™D�Z4,Z'.ø
J

ÃÔÌƒD�ZvÆNzw~X"¸
‚ã™sîg6,7gnp¤‰ÜpŠ~Ô`ä‚g}§i;ñ¿Ã�CÙ]
3~z̧q5+k,ƒD�Xt¤‰ÜÜsZvÅ!ƒCìXZvÅi',Š„
»gv~ÓxZâY~#ƒCìXZq-¿ŠNYìtqCÙ(T§sÃ
ŠzhZ@*ìÔCÙ3~X»z{x@{™@*ìXtì‚g~Cð�#ƒðì
‚g}W�âVZzgi}~X

: ZvSkqÃªCÙ™@*ìZq-Šzu~We$~
™z LLZzgZvÆ0*kì’!*]W�âVÅZzgi}ÅZzgSÏÅ§sg�q

ƒ»xÃÔÎSÏÅÈÏ™ZzgZÏ6,½z#gÄZzg¾Zg["̧7Ô�»x?™DƒXóó
(123 )Îg{ƒŠÔ

/S4,Z
'.ø
J

Å)©àgëg
Z¤/Z4,Z'.ø

J
ÆnZ(7ƒ0*@*ÔZq-‚g~i0+ÏÌZq-zZu6ð

$™)ÿ
G

ÅZ�xŠ„Æn»°7ƒCXZzg$™)Õä
G

]zg:á0*DFÎ‚wÔz̧q
5+k,~ÆnXZ4,Z'.ø

J
Æfg=$™)Õä

G
]Ågëg~ZŸ†ƒ0***Ô[RVc*œV~

7ÉZq-]ÆDÙZgz,8~î O~eƒ0*@*ìX
Æˆ 1,10

14 ™Mh�Ô°Š Ÿ† ±5é
YNEZ 10

14 Z4,Z
'.ø
J$™)ÿ

G
Ågëg~

#ÎäÐqÝƒ@*ìX 14

²~ð70*@*ìÔ6� 5 HSkgëgÐ$™)ÿ
G

»§i¿¡
Î‚wJ-XHZ4,Z'.ø

J
Æfg= 15 7,−Zq-]»Ô%Z4,Z'.ø

J
ÆÔYg~g;ƒ@*

,z{©8ƒ@*DÙZgzV‚wX z §i;ñ¿»ð0***eƒY@*ì]k~Ô
A$ZÏßg]~tI"û:ƒÇÔ�i0+Ï**eƒYCìSkÒpÐX

Z4,Z
'.ø
J

6,f)ŠZg~¬Z+ƒCì"Ñg$™)Õä
G

]Ågëg~ZŸ†™äÅ
�ËÌY0+ZgÅ̧]§]ÆnÑiòƒ@*ìX

pSkgëgÃ‡ìgppZ4,ZìH™@*ì?6�ë¬„ŠN`�Ô
Z4,Z'.ø

J
ÔZq-$™)ÿ

G
Åz̧q5+k,~ÆnŠg»gÂZ**ðÅlZg~¶™Šï�X

pÇîg6,tu¤/òaZ™äzZàÂZ**ðHƒCì?ëSkÅ
ÂZ**ðÅZ˜jV~Ô**gïÑZ_Æ'Ô¹„ñizV : zŸs#™D�

‚?»g0ÆnF,I3äÆnƒ@*ì»g0eZðW‚àXZ#t
ŠzâVZq-„âjw~ñ�ŠƒD�z{Zq-Šzu}Ð$™)ÿ

G
™D�ZzgZq-

Z	Z¹ZW,aZ™D�X@*ë85Âî
G

z,tŠzZâYñ�ŠƒD�Zq-„Y0+ZgÆ
Ÿ~Ôz{LZ	Zt7™0*DXZ¤/85Âî FG�Â[?ñ}ƒñƒÔgBbì
ZL~»g0ÔZzgtÚ»g0eZðW‚àÆ‚BÓk~gSìÔ!*z�Š
SkÆz{LŠ¢š5é

EGS#V~7$+rìXSkÅzztì�»g06,Œ‚ã
Y0+ZgzVZzgÂ1V~gnp�L‚854è

EG
GÔZzg!*CÙÐWäzZà5ÂZ**ð

ÃÂh7MhZzgZ	Zt5+k, Bonds )wZg]z){(Å)ñ�ŠÏÆz{ZL
Å Bonds ƒä70*DX5ÂZ**ðÔ�!*CÙÐWCƒÔÂhŠîìSyÆ¢o
( A t i v a t i o n ‚|#Ã�ik,cì°Zß‰ÜÔtÂZ**ðu¤/xÂZ**ð

BCìXtu¤/xÂZ**ð¢o‚|#ÃÂhäÆnŠg»gƒC Energy)

Zq-QƒðŠc*sðÅ — ìXŠzu}ZÖp~XSkÂ[ÃWÆn
¢zg]ƒCìX3ÆZ0+g0*ãÆ²w~ñ�Š‚>VÆnwZgCÂZ**ðÔ

”ZîÆ³~qÝƒCìX W3 Z§Zs~0*ñYäzZá‚>VÆ
Z4,Z'.ø

J
Sy‚>VÆ”ZîÆŠzgZy‡.ÞÒpÂZ**ðÆZyZ`ÃÁ™äÆ

ŠZgƒD�X f)
ÔZq-Z4,Zì Biochemists Z4,Z'.ø

J
Åu¤/òÅgëgÅeöÆn
Å®ZŠ»ØÎD��$™)ÿ

G
ÆŠzgZyZq-²~Ñq- SubstratesÆ
Æîg6,1Y@*ìÔZzgt®ZŠCÙ Turn Over ƒD�XSk®ZŠÃZ4,ZìÆ
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Å®ZŠ Turn Over ZÐZŠ~Z4,ZìÆnZµZµƒCìXFZ4,Z'.ø
J

ZL
Šƒy~c*85Âî

G
%zV~gnp�XZq-VwÔ»g17-Z.[+gm,ÅìXŒÛd$

ŒÛd$WŠS»g0eZðW‚à�!*:V~aZƒCìÔZq-²wÅqª~
pyÆ·îÆfg=µzV~áYðYCìXSk§i¿~Ô

eZðW‚àÆ²w»Cwâùâjw~Šg}Zz™ƒ@*ìÔTÅzz »g0
Ð»g17-Z.[+gm,ÓÏ¿Ñzq™**ìÔ�gëgÃ(,J™Zq-ÑÄkH™Šê
ìÔbÑÄ0*ãÆ‚ãZzgZq-)z~®ZŠ»g0eZðW‚àÆ‚>VÆÔ°
²Æˆ[Ð$™)ÿ

G
~ŠZ4ƒD�XŠzu}ZÖp~ÔZ4,ZìZq-$™)ÿ

G

�9sV~Z4,ZìÅ — ~ÔCÙŠzầz²~Æˆ[ÐÔŠZ4ƒ@*ì
ª]Z0gëgƒCìXZ¤/SÐic*Š{‡.Þ™)t�egZâð!(¯**ƒ@*ìÂ?
zÝÃZq-²ÃZq-7g}‚wÅîZªJ-ŠïƒÔÂZq-ầz²g‚rƒ@*
QÚ„z‰ÜA�Zq-‚Åeg7-̂gCãCŠzV6,g‚rƒ@*ìX

Zq-‚?»I^Y**ÔZq-½Z»Çƒ**Ôc*Zq-**»g{âŠ{»{g`ƒ**Ôƒ@*
ìZ4,Z'.ø

J
Å$+zª�CÙœ»x™D�Ô%¥ÆÆZvÅ%èÐX6�?

ŠÙƒÔ{mNZ4,Z'.ø
J

Æ»xÃ�ñ§ŠêìÇƒän{~ZzgWÕV
~XSK̈yÆ;L»§i¿ð0*@*ì&@*b[RVÆŠgxyÔT»Z®g
àYäzZà½Z6,ƒ@*ìXZ¤/Z(™**Z4,Z

'.ø
J

Æne:ƒ0*@*ÔÂ?ÃZq-zZu
‚wÐiZZ+‚wŠg»gƒDX 30 ½ZÆÇÆn

Æfe Pepsin ¤/Zx 30 SkS•ð¤{!*]ÅzŸs#ÆnÔ¡
H2 �Ô�;LÆnŠg»gZëÁÜ~ÐZq-ƒ@*ìÔ�Ç™Yì

Z&+}ÅC~ÃXZ¤/Z(e:ƒ@*Z4,Z'.ø
J

ÆnÔÂ?ÃF‚wŠg»gƒD¸
²»$™)ÿ

G
Ì 5 85Âî

G
Zq-zZuZ&+}ÃÌÇ™äÆnÔZzgZq-**gïîg6,

‚wXVwÆîg6,Ô?ÃSk™Ã7,"ÆnZq-ÑÄ 1585 Yå á

DÙZg‚wŠg»gƒDX 15

Z4,Z'.ø
J

ÆSkª]**ugëgÆmÐ%jx»gw‚ÇyÔSg»Y
Zq-Y0+Zg3ƒ@*ìZq-�á0+Zg,Zzgë{®y : IÅt,ÑëÂzì

Æ‚BXZq-pgŠ|_·6,3~½ãs[u¤/ò»ZÖgƒ@*ìXZq-
�ZðÅu6,Z(¥xƒ@*ì�‚ãZq-—ÑbgëgÆÔaZƒDYgì

ÐiZZ+Šzu}‚ã°]Æ 100 �X½ãÃðÌZ4,ZìÓÏ¿Ð
Metabolizing ˆ[ÐaZ™@*ìXŠk4~ÔZq-(,~�äŸ

3Å]ù·ÆÒpÐaZƒCìX Bacterial

Æ',Z',ƒ@*ìÔ� Bits 10
12 Zq-‚Š{3Æ¥âCñZŠ»Z0+Zi{
™zh¥âC,]Ðic*Š{ 10 »©ÒpÐ½ãSK̈ebc*',ð"5Âî EGÆ

¥â]g‚rìX
6�?ŠÙƒÔZq-zZu3ZL~ic*Š{¥â]g‚rì£¨~

SK̈$¹Òð
Jbc*',ð"5Âî EGÆX

4~aZƒD�X 10 �ZvÅ%èZzgôZãÐ
CÙZq-Z4,ZìÔZgëgzV6,$™)Õä

G
]~ZŸ†™@*ìXzZµ~ÔZq-(,Z

7{ƒ@*ì¥â]~�hgT�¡Zq-]ÆZÖg~XPZq-Ÿ
Æ$™)Õä
G

]Ã¢zg]ƒCìic*Š{!gëg~Æ‚Bz̧q5+k,ƒäÅÔ£¨~
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(73 )Îg{ZÅxÔ
/Z4,Z

'.ø
J

Ôøg}Z�x~Ú»x~ÑgT�
Zq-SK̈ãŸY**Y@*ì�ZL~ŠzDÙZgÐiZZ+Z4,Z'.ø

J
ÆZlx

g‚rìXQy»]tÔ�ëi0+{g{Mh�XT§b�ë3D�Ô‚÷fe
Z"g — �ÔWzZizVÃ]4/õ NEG�ÔŠÙ��¼�øg}Z§Zsƒg;ƒ@*ì

~Ôøg}Ÿ~ÓxÂéÔZ4,Z'.ø
J

ÅæŠÐ»x™D�XZ#?Zq-Z4,Zì
Zq-ÂxÐUŠï�ÔZdw�z{Z�xŠêìÔÌ{g`ƒYD�XÃðZzg

ÌZ�x7Š}YìQy»ñVÃ�Sy6,z9Ðð0*D¸�Sã
gLƒD��{àWçÐŠ3ð:Š,X

Skn!*ÇZk§bÐH¼�tZ4,Z'.ø
J

™D�ÔXÅñ�ŠÏ
SkŠgÑiòƒCÔìQyZdwÆn�z̧q5+k,ƒDgT�vg}ZL

Z�x~ZzgŠzu}Y0+ZgZâYÆ’Æn�vg}Z§Zs~ƒD�X
6,PZq-ŠâVÆ Windowsill Z¤/?gÄghDƒZq-CÙZñ)ñi(Ô

nÔz{$+wY@*ì‹k~ZzgigŠ~~Ôt§i¿ÔTÃëé
ågD�Ôz�Š~W@*ìz{Z4,Z'.ø

J
»g45ƒ@*ìX (Maturation)

�¬ — Zq-µ5é NGŠ+@*ìZq-A~ÃXZ#z{QkÃÅŠïmìŠz!*g{
ƒYCìŠg}3,xZzgZ(g™CìZq-3äÆ‡.Þ — ƒC¶¹J

‚|#Xtƒ¼Ìƒ0*@*ìg45Z4,Z'.ø
J

»XZ¤/?!QIi�~iƒD
�‡ìZLày6,ÔgÄghD�Q7Îg`Æ'Ô¼„²:ˆz{ƒYD
�aç NcÔƒD�g45Z4,Z'.ø

J
Æ�w•~WD�Îg`ÅgzÝZzg

wZg]ÐX
Õ@Z4,Z

'.ø
J

Å)ñ�ŠÏ~7Q3MhXVéÃ7VMhXí
ZCg8-7$+wMhZzgëpŠz�Š~7WMhXZCÔZ4,Z'.ø

J
QyÓxz�;]

~ÐZq-ƒD��ÔYVZvÆZN[ÐÔY0+Zgi0+ÏqÝ™D�X
øg}Z�xÆÓxÂñV~ƒäzZáÓx6ð§i;ñ¿Æn

ÆZëZbZYÌ Immune System Z4,Z'.ø
J

f)ŠZgƒD�Ô´z{SkÆt
ƒD�X

ëZ4,Z
'.ø
J

6,«ƒD�@*�ë½ZÆ3äZzgÇ™äÆ‡.Þ
ƒÃÔÇ6�ë™D�@*�ŠÚÔCk™äÔGgÔ‚÷heZzgw•
™ä~ZKgzi%{Åi0+Ï~Z(¼eƒ0*@*ìXZ4,Z'.ø

J
pyÃß™ä

~Ô›wÆZdw~ZzgŠzgZypyÆÂx~¤/Š} (Blood Coagulation)

Zzg®ÆZdw~ÔiCÙYZâYÆZyZ`~Ô(Ÿ-@î EGEÆZdw~Ô‚g}Ÿ~
;gñ÷Å„~ÔZzgvg}ÎW~Zzg85Âî

G
pZ[ŠÚÆ‡.ÞƒäÆn

Ì¹„Zë™ŠZgZŠZ™D�XZ4,Z'.ø
J

vg~½ZÃ�?3DƒgL
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gL‚Ó]~$+wŠï�@*�vg}Ÿ]~ÓfƒÃXtÇ”{
âŠ}ÔpyÆ·î~ŠZ4ƒ™‚g}Ÿ~’YD�XZ4,Z'.ø

J
»Sk

!*]6,]tZŠZ™D��t½ZðZbZYgv]VÔA-VÔZ¡[ÔZ�ÛZi~¼zŠ
~vƒYD�XâŠ}�̄g~ZEw~7WDÔw~ZEwÆn
fí{™nYD�Ô]ìZ4,Z

'.ø
J

Zzg®»�Ske~!*ëï™»x™D�X
½ZðZâYÅŸ~ÜzÜ»Z®g!**Z4,Z

'.ø
J

6,ƒ@*ìÔZ¤/Z4,Z
'.ø
J

ZL»ñVÃl!Z�x:Š�ƒDÔ̧Â?qĆ43©}é GEGyÐŠzegƒDÔ̧
**‡.ÞƒDÎW~9îg6,ZzgÝzĈk™**Ñzq™DÔYèvgZ(Ÿ-@î EGE
g‚rƒÇ)ZEy

+Bø
EI´c*]X¾qwÔZ(Zq-XL:aZƒ@*Yè**gï

qÑ]Æ'ÔZ4,Z'.ø
J

LZL�ÛZøÃÃZ0+Zi7™DÔLÑ6,zZ{7ƒD
Z0+Zi{™ä~½Z»�vg}Ÿ~ŠZ4ƒCìXCÙ½ZÅZÌÐzZ,
ƒD�ÔCÙ:æENEÆZEwÐZzg%Ë:æENEÃ"»gGÆX

Z4,Z'.ø
J

ÔŸ]ÆZ0+gÚ»g™ŠgT�Ô¹™äÔaZ™äZzg
!*‡°ÏÑä~!z‰Ü̂zsgT�XZL~»xÅ„zZ¢š5é

GGSª]Z0
ƒCìXZq-Z4,ZìA~Å¯z^~Ã`gk»ZEw™@*ìÔŠzuZ‡.Þ¯@*

�h@*ìW],yÃuc8-.ð EGV ZzgÌ ƒäÆnÔ²Šzu (Clot) ìpyÃß
ÐX‰Z4,Z

'.ø
J

&½5å G
G»¿™D�Ô�hDƒñŠzu}ZâYÃ!*ëWx

Æ‚BXSkŠzgZyÔŠzu}Z4,Z'.ø
J

{g`™D�»g0eZðW‚àÃ
µzVÐÔ²~iŠzu}6,z”Ãl!~ps™äÆnf)ŠZgƒD
�Ôc*Ø¤/c*»g1Šg�Ãl!~v™äÆnf)ŠZgƒD�XZ4x»

Ô 3{mZ4,Z'.ø
J

g‚rìXXÃZ&+}~ŠZ4ƒäÅZYi]ŠêìXZ4,Z'.ø
J

Ä~xîg6,iZŠZâ]Üs~Ô**»g{âŠzyÆZzgpy Immune

~Zzg!*:V~ñ�ŠiCÙ~ZâYÆfegT�X

~iŠzu}Z4,Z'.ø
J

Z,6ð§i;ñYg~gnp�‰Ø¤/Å
»g0eZðW‚àZzg0*ã~¹Ô²zV~Z�xŠï�Ô%zVc*85Âî

G

Ǽ4-+<é GG
Xg~‚g~i0+ÏÆŠzgZy~XZq- ¥ DÙZg;!*gZ�xŠïgT�%

].ZÇ:$™)Õä
G

]CÙ3~CÙ²ÔÓxZ4,Z'.ø
J

Æfg=ƒDgT�X 40 Zz^ûS

pZq-Šiz{(,JD�$™)Õä
G

]ÅgëgÃZzgZL�ÛZøZ�xŠ}7Áõ FNƒD
�ÔÂZ4,Z'.ø

J
z;VÐ?ØYD�%ÃðZL~p´VÑäÆZzgÑzq

™D�ZC0*g^ZŠZ™äŠzu}$™)Õä
G

]~ÔZzgSk§b‡ìgnp�Zq-
xqª̂zsÅXtZq-¹„ZëçÙZŠZxƒ@*ìÔYèz;V6,Ãð
¢zg]Ñh7ƒCZ4,Z'.ø

J
Æn'×h+aZƒäxîg6,Ôz{‡ìgnp�

ZLZfí}Ÿ~ÔZzgŸZL�ÛZøÆZ�xŠ„»Yg~gnp�X
Z4,Z

'.ø
J

i¿VÃqï™D�Zzg¼~Z%Zn»´`™D�Xz{
Å Immune System %Š{úVÅÌÌð™D���̀NñyÆÜs

§sÐ±~YäzZàkBÆ>AƒD�XZq-ŠiZ#kB»ƒYC
ìÔn{”{̀NóÔZ‹!*e~X̀Nó%·]ZzgiCÙYâŠ}Óx{g`G
YD�ÔZ4,Z'.ø

J
ÆZo»ñVÆ³~XZ¤/t**»g{âŠ}ŸÐ{g`7

ªZÕVÆpyÅ (Congestion) GYD�ÔÂz{WÕV~Z745é EGE¾Šx
**CV~pyÆ¦ƒä»:L0YD�XZ4,Z'.ø

J
ÌQyqÑ]Ðl!

zZ,ƒD�T~Zoƒ**¢zg~ƒY@*ìZzgZôïD+ZÛZ(g™**7,@*
ìZzgY…��uòqÑ]~¾§b»xHYñXVwÆîg6,Ô³Zy

~2ƒD�ZKÂZ**ðÅ¢zgc*]Ã7gZ™ä (Hibernate) �uâpZ!
ÆnZK½Z»ZEw7™Mh�ÔSknZyÆñVÆZ4,Z'.ø

J
¹„

Zogzt»ZÖg™D�Xz{Ÿ~fí{”{l!Ã»g1Šg�~$+wŠb
Z(¿z{Šzu}z!V — Ñzq™D�Ât¿ÂZ**ðÅaZö»!*)̄áCì
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~7™0*DXz{SkZŸt»ZEwQkz‰Ü™D�²Ÿ½ZîV»
Qy6,DZDg™@* — ZEw7™Mh�ÔZzgZvSy~zŠç’q-ËZg™@*ì

ì�“Q7¢zg]ƒCìZ(¼™äÅXZ4,Z'.ø
J

ZK̈ãŸ~Sk§b
ÐÌaZG‰��¢zg]7,ä6,zZãZôïD+ZÛZ(gg™,XVwÆ
îg6,ÔZ¤/ÃðZq-îs²:J-Ãð½Z7©8ìÔZ4,Z

'.ø
J

ŸÆZ0+gl!Ã
»g1Šg�~$+wŠï�@*�ÂZ**ðÅ¢zg]7g~ƒnXt§i¿
Zq-Zôï»Ÿì�Z4,Z'.ø

J
ŸÃôpgppÆnfe�ÔZzg?LSy§&

;ñ¿ÐzZ,ƒä70*D�z{øg}ñVÃ9Zzgs#ÖgppÆn
ZEw™D�X

t7ZCâŠ})Z4,Z'.ø
J

(Ú"Ñg»}ZzgZôïD+ZÛH™D
�@*�?Ãi0+{gÄnÔZzgZL~Qy&6VÃgnpg��ÃðÌSK̈ãf6
',F,~Ã‡ìgÄnX

t‡ŠgÇZvì�QyÃSyÓx&6VÆ‚B»gg‚rìXZvÂz
ŠÑ@*ìßÍVÃSy›ë6,ZÖgìw™äX»z{x@{™D�X:È%
Ác*]Ã�ZvQ7«™@*ìZzg�ZðÆ‚BÎaXg™,Qy7ZCbCÙzV
Æ!*g}~�z{ŠÙ�Ô��ZK̈ãZëf)ŠZg-V~ÐPƒD�X

: ZvëƒÃSkÆ!*g}~Zq-We$~e@*ì
]4/õ NEGƒÔZv„»ì�¼ìW�âV~Zzgi}~ÔQkÃ¥xì

Tqw6,?ƒZzgTŠy¢}YNÐQkÅ§sÂCñÇQyÃ�¼�
(64 )Îg>ZyâgÔ QrVäHåÔZzgZvCÙZq-qÃY}ìX

/Z4,Z
'.ø
J

Æ»x™äÆÑZ_
ºmZ4,Z

'.ø
J

Î|YD�CÙnÆ6ð$™)ÿ
G

Æ‚BÔCÙŸ
~XaèZ4,Z'.ø

J
Zq-Šzu}»»xZ�x7Šï�ÔZq-ºmZ4,ZìZq-

Zzg � ºm�Ûng‚rìZzgñ§6,q¢gLìXZ¤/Z4,Z'.ø
J

ZEw~WD
�QyÅ(ánX � Ôz;V6,ÃðZ4,Z'.ø

J
7ƒD � ‰h+ƒä70*D

6�¬f™ƒZìX�$™)Õä
G

]»ÌZq-Šzu}6,Z®gƒ@*ìÔOñé
eZòâiÆXZ¤/Zq-$™)ÿ

G
**»xƒ@*ìz̧q5+k,ƒäZq-Z4,ZìÅzzÐÔA$

7g~ƒäÐ¥uYCìXVwÆîg6,Ô85Âî
G

Zq-zZuZ4,Zì Chain Óx7g~
ÅÜƒDz‰ÜŠN¸w™@*ìÔÍŠZg Chain Å5 DNA Å)ñ�ŠÏ�

ÜÅaZö»!*)̄áCìXˆÆZ4,Z'.ø
J

pŠÆZLZdwÃZ�xŠ¶Æ
Ÿ~aZ™D�X DNA Ì‡.Þ7ƒDÔZk§bÍŠZg**»g{

— CwZzgŠÆ'„»g™ŠƒD� Ph Z4,Z'.ø
J

ÜsZq-ºm
e¤/~T¤/i+ÆŠgxy»x™D���g4+Š 7 0 Zzg 3 0 À˜

Æ�gìXtZq-¢zg~uJ-ºmŠgf (Optimum Temperature)

ƒCìÔ�ZK̈ã 36.5C ƒCìÔYèSK̈ãŸÆZ0+gzãZz‰ŠÌ
Z4,Z'.ø

J
Ã»x™äÆnÔZq-£g~CwŠƒCìXYè̂kÑZ_Æ
'‰Z4,Z'.ø

J
»x™D�Ôz{Zq-¹„**iuŠgf~»x™D�X

SknŸ~ÑÏŠ~p´VZyZ4,Z'.ø
J

ÆZdw6,ZW,Z0+ZiƒD�X
Z#ŸZ+A)é

E
EŠ~uŠ~c*Zz™ggCk™@*ìÔÂZ4,Z'.ø

J
»x™äÅÑbÁƒYC

ì‚B~Óx§i;ñ¿�z{Z�xŠ}Mh�OW,ƒñ%7gTX
‰Z4,Z

'.ø
J

85Âî
G

%ÌYD�)Š¶;gzy¼ÅÂ[SñyÄ»7{(X
Æ(,|YCìÂ$™)ÿ

G
Ågëg™tƒYCìXSkÃZ¤/ 10

»
C Z#ŠŒÛd$

Šzu}ÒpÐ¹YñÔ$™)ÿ
G

Ågëg~ZŸ†!*Z°Z„pÐƒƒ@*ìŠÆX
Sk‡.ÞÒpZŸ†ÆÔ̂¾qwÔ$™)ÿ

G
ÅgëgŠ¢š5é

EGSÁƒ™Zq-`6,‡ìƒYCìX
$™)ÿ
G

Ågëg,eC�Zq-Š¢š5é
EGSZ’ZðZŸ†ÔtŠ™sîgÐ

aZzZg»!*)̄7ƒCÔZ4,Z'.ø
J

Æ»x™äÆÑZ_ÅZ˜jV~XZ¤/p�
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6,)OW,gT�Ôz{ (Optimum Temperature)†Ÿ Z4,Z'.ø
J

ÔZq-¾Z
Šz!*g{OW,ƒYD�Z#QyÅŠŠg}ÁƒYCìXpZ¤/z{ZzœŠ‡ì
gSìc*'×h+Šg}—ƒYCìÔZ4,Z'.ø

J
ÓxZLZW,W�ÛÃ́ÅŠî�ÔYè

z{Zq-U*æ‚|#gBbìZzgZd&4ið
GFIV6,z{ZK#-Cå FGFZg&¥q‚|#ÅŠï�X

Íc*�Z4,ZìÅ‚|#¹ƒYCìÔQyÅ«ÅF,KMn{ƒYC
ìÔZzg&Æ³~z{»x™**È™Šï�X

Z4,Z'.ø
J

Šg}Á&4ið
GFIV6,Ì"ZW,ƒYD�ÔpuŠ~QyÅ

‚|#Ãn{7™CìX@*|QyÅŠz!*g{bwƒYCìZq-Ši²ŠZL
¬ÆCÖZ(g™g�X½ZðZ+A)é

E
EŠ~ÅÅSk|»‡.ÞÒpîg6,

HY@*ìÔZzgZ# (Freeze) ZEw™CìX́tÃîs²ßVÆnß
Z+A)é

E
EŠÃ»HY@*åÂz{½ZQŠz!*g{ZK¬Ǻc*ðŠgÃ»°uJ-qÝ™à
ƒC¶Ô]*ZgƒD�Z4,Z'.ø

J
Æn�Šz!*g{»g™ŠƒYD�XZŸ†Š

ÃZEw~W@* Ph CwX Ph Æ´z{ÔZ4,Z'.ø
J

ÆnÌZëƒ@*ìÔŸ»
ÆnXtË²wc*Zq-´‘ (Potential Hydrogen) ìLL!*ÁZ{ŠgzXóó

ÆŠgxy 14Ð1 ÆZg‚iÃªCÙ™@*ìXSg‚i~Šg, Ions ~ŠgzX
ƒ$Ë�X

»Cw0*ãÅñ�ŠÏÃªCÙ™@*ìZzg"ZW,âjwÃÒy™@* 7 Zq-
ÐZzœƒC�Âz{¶KyŠ„™CìZq-̈c*:âjwÅÔZzg 7 ìXŠg,Z¤/

ÐÁCÖSyÆF,d-ö
IJƒäÃeC�XtZqÐi~ª$™)Õä

G
]Æn¹ 7

„ZÌÅqïƒCì�z̧q5+k,ƒCìtZq-âùâjw~ÔYèZ#�
P‚ã0*ã~iƒD�ÔŠzu}SkÐ)OW,gT�ZzgÜsF,˜
~iƒMh�X

Optimum gf~»g™ŠƒD���g Ph Z4,Z
'.ø
J

À˜Zq-ºm

CwÅ¢zg]ƒCì@*� Ph Æ”gsƒCìXÓxZ4,Z'.ø
J

ÃZq-Zz‰ Ph

CwÆZ0+g„�QyÆZL Ph z{»x™ÃÔZzg‰»g™ŠƒD�Zq-ºm
»xÆÑZ_ÆÒpÐñizVƒ@*ìX

�Zq- — 6,z9Ån{~¹™@*ì —Pepsin VwÆîg6,
ÅŠgÆF,\ö

I
0âjw~„Üs4îg6,»x™YìX Ph2

Ðõgk»Z�ÛZi™@*ìZzgt6,z” (Pancreas) Ô�Å5Ò0î EE Trypsin

Æâjw~ic*Š{4îg6, Ph8.5 Æ;L~Zq-Zë™ŠZgZŠZ™@*ìÔz,
»x™@*ì²Zq-¤‰ÜÆqïF,\ö

I
0c*¨~âjwSkÅn„»:L0Y@*

ìÔz,ic*Š{F,tâjwZ4,ZìÅ‚|#ÃÌn{™ŠêìX
Z¤/p�Z4,Z'.ø

J
ic*Š{ˆk»xÐ0ÑZ_Å{§pZ{Ôgnp

�Ôi0+{Z�xÔ£g~S:]Æ‚BZy‚>VÆ»ñVÆ™äÆn
ƒD�XtZq-|ƒCì�Z4,Z

'.ø
J

ÆŠzDÙZgÐiZZ+Zlx~ÐCÙ
Zq-i0+{Z�xÆâjwÅo9LÆÒpÐ»x™D�Ô�Sk!*]Å
ŠÑªƒCì�Z�xZzgZ4,Z'.ø

J
ŠzâV{mîg6,Sk»xÆnaZG‰

�XtZv„ì�ZK̈ãZ�xaZ™@*ìÔZzgQyÆÒpÐZÑZ_»Ì
ç™@*ìz{Sk§b�CÙŸÆZ‚½VÆ‚B_“gnp�Zzg
QÏÒpÐZ4,Z

'.ø
J

ÌaZ™@*ìXZvZLÑözŠ¥â]Æ‚BaZHì
‚g}ÑZ_Ã�Zq-SK̈yÅ’Æn¢zg~ƒD�XSkÒpÐSyF

— Z4,Z'.ø
J

Æn**eƒ@*ìÔWMZ§Zs~c*ƒYNÔ!*ëîg6,ëW}
Zq-Z·tÆ³~X

: QkÅi',Š„»gv~»ZÖgƒ@*ìSyWc*]~
Š8ìgÝÆ¯ñ~ ~ä¯ñ�‚]W�yµ6,µÔHÂ

Ãð�ÛtÔQŠz!*g{ó{ŠzhZÔH;Ã}ÃWCìÃðÔŠgZh|ÔQßN*™ó{ÃŠz
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(3-4 )Îg{Z<Ô Šƒ™ë™X ¦ Šz!*gÔßŴñÏ¾}0*k¾~ó{
/Z4,Z

'.ø
J

ÆZlx
z;V6,Z4,Z'.ø

J
vg}Ÿ~CÙ(ñ�ŠƒD�ÔpCÙZq-ÃQy

ÆnÙ»ñVÃZ�xŠbƒ@*ìXZZ4,Z'.ø
J

ZZDw~»x™D
Æ‚B»x™D�Ô�QyÆZ Substrates �ÔZgëgzVZzgZ

ZlxÆÒpÐÑg~WD�X
Z4,Z'.ø

J
QyÆãCŠ~ZdwÆÔ�z{Z�xŠï�Ô_.QyÆÀò

(Metabolism) îg6,ŠgzÈ~ÅYCìXZ4,Z'.ø
J

�ŸÆ‚g}y~zCR
Metabolic EnzymesÔ »gzZÇVÃ',ŒÛZggnp�Ô[ÂxÐZ¡!ÂxJ-

Æ**xÐñÎxƒD�XZzgz{��!*ë_.[™D�½ZÃ�ë3D�Ô
BD�XŠZZ4,Z'.ø

J
»¤/z\�g Food  Enzym es Z,¤/z:

Æ”gsƒ@*ìX Enzymes Disgestive

Metabolic Enzymes /
½ZN‡.ÞÓfqª~ÑðYC�ZzgÇÅYCìÔSke~

**xŠc*Y@*ì Metabolism "ÑgS!*´§i;ñ¿z̧q5+k,ƒD�X
Qy�á0+ZgbCÙÃ�Y0+ZgÆŸ]~z̧q5+k,ƒD�Zzgz{ÌZ4,Z'.ø

J
Æ

ik,NzwƒD�ÔtZ4,Z'.ø
J

Ÿ~CÙS!*´§i¿Ã@Zc*]Šï�Ô
XÆ aZzZg ZâYÅ ÑDƒñÂZ**ðÆZzg

ÅaZzZgZzg6,z”ÅaZöƒD�Šz(,}S!*$́™)Õä
G

]Ô ATP

S!*´Z4,Z'.ø
J

SyÓx§i;ñ¿™ZäZzgZ�xŠ¶Ænf)ŠZgƒD�X
ŸÆziyÅ 0.1% �Üs — Â6~Ÿ]ÆS]4k5é

GIEYÆ‚B
‚w¬ÆŸÐ!**Zƒ@*ìXQy 12 vgZŸÔ — úÒÏ™D�

‚ßV~ÔÓxŸ]Ôvg}ŸÆÔ7g}Ôîg6,6ƒ‰ƒD�X 12

vgZ®z{7ì�LåXSÏ§bÐt�vg}ŠzgZypyÆÂx~py
‚w¬ƒZ™D¸Xvg}Z¡IYÌ7g} 10 ÆŸ]z{7ƒD��

— îg6,$+w™6ƒ‰�Ô7g}îg6,6Ÿ]Zzg‚>VÆ‚BXt"
Epidermis Zq-ª]Z0Û/ƒ@*ìX)©à!gëgp´V6u}Ð

«ÅYC (Skin) ~zZµƒC�XCÙ&â{~»ZvÅ§sÐZq-5¢
ìXâ!*¹vg}Z¡IYÌA$SÏÒpÐƒD�X‚ßV~Ôvg}

85Âî
G

vg~ — µ}Ô¤/Š}Ôn{ZzgÓxvg}Šzu}Z¡IY$+wYD�
W@�Z[?ZyTgÃ7,_ƒX

W×F,+p´VA-VZzg»g
"5Í-

÷
HGGE~ƒC�XZyÆn7g}îg

@*ëtÌZyl5ƒYC�X — ‚wŠg»gƒD� 10 6,psƒäÆn
SkzzÆnÔz;VŸ~¯z^ÆnZq-Ú¢zg]ÑhgSìXZzg
»g±è NE�vg}ŸÅ¯z^~ẑsgT�ÔQy~ic*Š{ZëS!*´

¢zg~´c*]Åf)ŠZg~fe�ZzgQyÃ]V 45 Z4,Z'.ø
J

ƒD�Xz{
ÔZ¡[ÔA-VÔpyZzgZ¡IY~v™D�XãCŠ~Cw6,Ôz{ (Muscles)

½™D��Ÿ]Ãi0+{gnp�Xz{ŠZ4ƒD�Óx$™)Õä
G

]~� Fuel 

3Æn¢zg~ƒD�@*�QkÆZLZdwÃz{7gZ™nZzgQyZdwÃ
Zq-¹„Áz‰Ü~»™nX

ÆÝwÅ»g~ DNA z{ÓxZëç5]~»g™ŠgT�Ô‰�
ÂZ**ðÅfí{Z0+zi~~Ốt»Ÿ]~ZŠ{wZzg**»g{âŠzVÆ ATP~Ô

ZyZ`~ÔZzgvg}ˆkZ¡IYÐZ¡[J-',C]½5Òø
YE

ÅÅg‚ã~
ẑsgT�X

S!*´Z4,Z
'.ø
J

ƒC�Zq-(,~Áe$Ô�ëÃøg}6,zgŠÇgÅ
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§sÐ«ÅYCìÔÍc*�ëøg~aZöÆœÐ¾zgƒD�ZyZë
OZâVÐXz{QÏœÐøg}nẑs•gƒD�Z#Ð�øg~
i0+ŠHVÑzqƒC�Ôå#hZ�xŠ¶Æn"ÑgZdwøg}¢Š

¸z„Z4,Z'.ø
J

ƒD�ŠCÙZD�z„»~!*g!*gÔL¥È7X@*ë –~
z{pŠÆZLŠzg§]gnp�XZ4,Z'.ø

J
®ZŠ~ÁƒDYD�‰‰ë

1hñƒDYD�X(,J0*Zq-ZµZ˜bƒCìÔŸ~Z4,Z
'.ø
J

Å®ZŠ
~¶ÆnÔZzgSknz{z‰ÜÆ‚B‚Bz{»x™äÅQâZq7
gnpÎ�z{¬gnp¸X(,J0*|~¡Zq-Z�ág{7ƒ@*�¾Šg
Zq-¿i0+{g;ìÔÉWc*t!*©ZK̈ãŸ~7g}îg6,»x™gì�XZy

»Z®gQyZ4,Z'.ø
J

ÆCw6,ƒ@*ì�CÙ3Æ ( T i s s u e s ) !*:V
™ŠÏÐ0ƒD�XŠzu}ZÖp~Ôæic*Š{Zzg ÆMetabolism

�ZygìÇX Metabolism »g™ŠZ4,Z'.ø
J

g�ÐÔQã„ic*Š{Zq-¿»
Sk~Ãð—7ÔSyÓxÂñVÅ»g™ŠÏZzgSkS!*ẂgegÅ

bà!**vg}NzwÐ!*CÙƒCìX85Âî
G

Z¤/ßv�ZyƒD�ZzgáZiy
½Z»ZEw™D�Ôz;V6,Ãðq7ƒCvg}Z(g~�?gÄjZL

ñVÃi0+{ÔZ¤/QyÆZ4,Z'.ø
J

Z�x7Šï�!©ð E£¢zg~ZdwÃXŸ]
%**Ñzq™Šï�Ô@*ë67ƒ0*DÔZzgZ¡IYz‰ÜÆ‚BZLZdwÅ
Z�xŠ„~¢zg~&&'×h+ÅDYD�XZ4,Z'.ø

J
Z+iVƒC�

�ËÌ¿Ãi0+{gBb�X¾qwÔL:Èß�Z4,Z'.ø
J

ÓxÆÓx6,z9
ƒD�%Ëf;-$Æc*ÅgÆXT»ëjZ!Šï�Ô6�

t¼Zzg7ÎZñSkÆSy6,z9ÆZdw�X X» "Metabolism"

z;V6,Ãð{m!*]7ƒC½z#™äSy−V6,Ôgpp?Ãi0+{Ô
Zzgt!**)zZŠƒÇÎO�tiV̧]gnpß̧ÍVÃi0+{gppÅÔZ·t

ÐXëÃ¢zg]ìKÅ�tZvì�SK̈âVÃi0+{g‚rìXZväaZH
ìÓxÂéÃ�Zq-SK̈yÐ0ƒD�Ô�aZ™@*ìzŠç’q-Qy
~Z�xŠ¶QyÆZdwÃCÙœÔaZ™@*ìQ7CÙœZzgg‚rìQ7ZL
Nzw~åX

¢8 Z¤/Zq-ÂxvgZ¼Šk,Æn¥uY@*ìÔÓx¼�?™MhƒÔ
ƒ@*ì¢zg~ZôïD+ZÛ‚B~ZvÐg�qƒDƒÔZzgQkÅæŠÆ¤g
ƒDƒXtZvìÔ�»i0+{g‚rì;�vg~æŠ™@*ìXZvªCÙ™@*ìSk

: qÃZq-We$~
LLZv„Å�ìW�âV~Zzgi}~Ô°@*ìZzgâg@*ìÔZzg

(116 )Îg>Â/Ô vgZÃð7ZvÆÎZ×îZzgæŠÇgXóó
/½ZðZ4,Z

'.ø
J

CÙÅ§*î NG
�?3DƒÔz{g‚rìZL~¤8-š¾�vg}ŸÅ

¯z^~ZEw~WD�X½Z�?3DƒŠZ4ƒCì¹„ic*Š{Zë
pŠÆZLZ4,Z'.ø

J
ƒD�X : KÆ‚B�pŠ½ZÃÇ™ä~æŠÇgƒCì

½ZðZ4,Z'.ø
J

CÙ½Z~Ñq-ƒD�X»ëCÙ(i}6,‚o
]Å'×ZØ7™0*DXZ#?½ZÃåDƒÔÂ?Óx g ™D�Ô@*ëz{wZ

½Z~0*ñYäzZáZ4,Z'.ø
J

ÅŠïƒX¾T!Z¤/?Zq-¼½Z3DƒÂ
zÇ™fe�XË½Z»pŠ 75% Qk½Z~0*ñYäzZáZ4,Z'.ø

J
½Z»

ÆZLZ4,Z'.ø
J

ÐÇƒ**ŸÆnZq-¹ZëZæZŠU*"$ƒ@*ìÔYè
vg}ÂxÃS0°Z4,Z'.ø

J
»g™ä~Ýz^Å¢zg]Ñh7ƒCÔZzg

QkÃS!*´Z4,Z'.ø
J

ÅaZzZg~Ë§bÅ¶ÑäÅ¢zg]77,C�
Ÿ]ÆnSkŠgÑiòƒD�Ô@*�NZ4,Z

'.ø
J

ÃaZ™ä»Ÿ‡ì
gÄÃÔ¯Ë¥»z^ÆX½ZîV~Ú»g™Šg�zZáZ4,Z'.ø

J
Å4+
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VBz{Z4,Z'.ø
J

��]V~ñ�ŠƒD�XQkÅZq-Vw¤/+ñì
¶K3ZL~g‚rìÔZ#SÐË¤/x(6,¼Šk,ÆngÄghZY@* 20%�

Ø¤/~$+wŠêìÔQÏ 20% ¶K3Ã 20% Z4,ZìSk Amylase ìÔÂSk»
Ø¤/»ŒÛd$Zq-aåðz‰Ãiƒ@*ìÔTÃW[ŸÃÃð¢zg]7ƒC�
QÐÇ™}X]¦/Zg�ëQyZ4,Z'.ø

J
Æ�ñZL~g‚rìÔV7gZ™@*

ìZq-(,}»xÃ�À˜ð0*@*ìŸ~ISkÆ�z{ZÌZEw~W@*ìX
é!ÆT»E+™{!*ÑVw~HŠHìÔCÙVc*F,»g~�3ñ

YD�%åñYäÆÔÅàD�øZlxǼc*ð¯ZZ+Ô%ŸÃ
vyàñÆXZ#?ñ3DƒÔQkÆpŠÆZ4,Z'.ø

J
¬„Ð»g
‚B~ — ”{́c*]ÃÔ7™D�vg}Ÿ]ÆnÔQ7¹™Æ

gLgLZbZY~�»x~Ññ — N¿Æ�ì~Ñzqƒ@*ì
YMh�vg}S!*´Z4,Z'.ø

J
ÐÔ�A$Q7bzñŸ¯D�Ô$+w™

Q7‚!âŠzV~XÅŸ]ÆnZzg{mZÓm‚!**xCZ�xÆ
nŸ]~¢zg]ÑhƒCìX

½ZîV~7æ{Z4,Z'.ø
J

‡.ÞƒD�Ç™äÜs{mik,c
~ñ�Šƒ@*ì (Bananas) **òZ4,ZìÔ Amylase ½ZÃXVwÆîg6,Ô

Z4,Zì½Z~0*ñYäzZá Amylase Üs¶K36,;L»¿™0*@*ìt
ZßÆ¶K3ÃÇ7™MhX?Zq-ñ3äÆÔ̂!~ñ�ŠZ4,Z'.ø

J
ÔZq-

6ƒñÍ“ÆZq-•}ÃÇ™7Mh�XZzg:tZ4,Z'.ø
J

ZzgZ4,Z'.ø
J

»
ZŸ†vg}Ÿ~™Mh�XQy»»xik,c½ZÆÇƒäÆ‚B„»
ƒY@*ìXZq-Z4,Zì�‚B½ZÆŸ~ŠZ4ƒ@*ìT}ìQk½ZÃTÃ
�QÐÇ™**ƒ@*ìÔ!*z�ŠQk½ZÆì~gLfgZ]~qWÆÔpŠÃ
»g™@*ìQkÃÇ™äÆnXZypZmÆŠñYä6,ÔZ4,ZìÆ‚ã

ŠÒpÐf;-$Æ‚B¿cZƒD�X"—Zq-"Yy‚?Ô|
�f;-$ëŠÙ�Zdw~�Z4,Z'.ø

J
Z�x — ~Ôf;-$ÃªCÙ7™Yì

Šï�ÔzZ¢š5é
GGS‡ŠgÇZvÅ!ƒCìÔ�Z7aZ™@*ìZzgY0+ZgzVÅ

}.#ÖÆngÄgh@*ìX
Z#?Zq-5ƒð½Z3D��ZLÓxZ4,Z'.ø

J
Å`ƒCìÔ

‚gZ;L»»xQyZ4,Z'.ø
J

6,W@*ì�¬„ÐŸ~»gƒD�X;t+ö
E

Sàîg6,Ôƒ@*ì)©àîg6,aZöÆZ0+Zi (Pancreas) Z�c*]ÔÅ5Ò0î EE
~8+MŠ¶¼ZÆ;LÅ�ŠZ4ƒ[ƒ@*ìn{~Ô7™Dƒñ
{§pZ{Z4,Z'.ø

J
ÅlZg,XZzgtÅ5Ò0î EEÅaZzZgªQk»tS�ÛZiwÐ!*´

Z4,Z'.ø
J

ÅÑbaZzZgÃ]ä»:L0Y@*ìXSk»Èt�)ZEy
jaZzZgƒ$ËìZ¡IYÆ9eàÐ»x™äÆnÔpŠÅ‰h+™äÔ
ZzgZ%ZnÐ£™̈äÆnXSk§bŸya™@*ìÂZ**ð½ZîVÆ
;L6,ÔTÃ�QÐZEw™**ecåpŠÆZL!*6Ï6,ZzgæZŠV6,X

ZK̈ã½ZîV~Z4,Z'.ø
J

ÅZÌ6,¬Æ
&B©3¨4è

G
GGGE~Zq-ÔeZËSezge

z{¹„ËZU*Xì�ëgnp�ZzgëÃ :::: ;îwÔDS4,Zìv»!*ã»tIì
ÛzãZ4,Z'.ø

J
ÅZæZŠÃplWæh+IecXZ¤/ë7g}îg6,«ƒD�

Z4,Z
'.ø
J

6,�…zgX~A�Ôz{ZEw~WYNÐÇ‰zgX~B
Šzª�'×h+ZŸ†:ƒCg„¶ÚWæãÐX

½ZîVÃZ4,Z'.ø
J

Æ‚B«™ÆÔZvä«HìZq-¹„Zë
ZÅxëƒÃX§i¿�tZ4,Z'.ø

J
Y…��HQ7™**ec‰„z{Ÿ

~½ZÆ‚BŠZ4ƒD�ÔZq-}2xÃZCfe��QyÆn!**îg6,
Ûzãƒ@*ìZzḡg~îg6,Ñzq™D�§i¿Ô½ZÃTÃ�Z7¢zg]
ƒCìÇ™äÅÔƒ@*ìŠîg6,7ZCXtZ4,Z'.ø

J
Šîg6,¿ŠgWæÑzq
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™D�Zq-Åg~§&~ZzgY…��QyÃY**ec¿ÆyZy~
QÏœ6,²½Zj!YCìX

Zzg:¿cZƒD� : z{LÌn{7™D{xqª~¿cZƒ™
z{ZC»xÑzq™D�Ç9z‰Ü6, : SkÆì~ŠZ4ƒäÆ[RVˆ

Zzg»™D�‚g}!©ð E£»xÃZq-(,~gëg6,XSy‚>VÅæŠÐÔCÙV
�?3Dƒ$+wY@*ì¤8-š¾~XÆ‚BŸpŠÅ‰h+™YìX

Sk§bteƒ@*ì�vg~W@Š9Yg~gBbìÔvg}
0*îVw•™D�Zzgvg}�c*]»x™ä”�X

c*ŠgÅÔt"Åg‚ãƒC�iVXÃZväaZHìZzgLt
Yèz{ZvÆ@Zc*]Æ'»x™D�z{ZvÅÑözŠf;-$Æ 7™D

ÃqñgT�XZvSk!*]Ãë V '»x™D�ZzgQkÆWÐZLuz
LL~äZv6,ÂÀ™1ì�÷ZÌâ´ : ÐZq-Šzu~We$~-VHì

ìZzgvgZÌÔâ´ìægzñi}6,½zZá�ƒÅaKSkäñ
(56 )Îg{4ð XNŠÔ $¨45é GG

GES÷Zg[ÜZo�6,ìXóó : g¿ì
/;

t+ö
E

Z4,Z
'.ø
J

**ò Lipase ‰Z4,Z
'.ø
J

Ÿ~;LÅ¸]ÐâZi}‰�X
**òZ4,Zì6,z9Ã!*gq- Protease Z4,Zìl!ÃÓf5+k,qª~Ñ@*ìÔ

Ã!*gq-fgZ]~„™@*ìÔ F i b e r fgZ]~¹™@*ìÔ|9
µZâY ÐDairy, Lactase ¶K3Ã!*gq-fgZ]~!*.$ŠêìÔ Amylase

ÔMaltase Ø¤/Ã!*gq-fgZ]~v™@*ìÔZzg Sucrase ÃÂhYhŠêìÔ
W»ÏŠZâVÃ!*gq-ZbZY~¹™ŠêìX

;
t+ö
E

Z4,Z
'.ø
J

Åñ�ŠÏS!*´Z4,Z'.ø
J

Æn¹„ZÌÆqï
Ã Metabolism ƒCìÔN¿»»xZq-{mZ4,Zì¤/z\Ð1Y@*ì�

Ýz^ÐgzÈ�X
Z#J-Æ;t+ö

E
Z4,Z'.ø

J
ñ�ŠƒD�Ôøg}Z�xÆS!*´

Z4,Z'.ø
J

ÔZ!Yg~gnp�pŠÆZL»ñVÃZzgQ7¢zg]Ñh7ƒC
ìzheSk‰Zq-ë{Zzg-§i¿~‰�;LÆ¿~X

SkzzÐZq-�á0+Zg}2xSK̈ãŸ~Ú»g™Šƒ@*ìXZ#
L?ŠÙƒc*Î×ƒ¼3äÅqÃÔc*85Âî

G
Z¤/?QkÆ!*g}~Î!ƒÔ

vgZŸNZ4,Z'.ø
J

ÅaZzZgÑzq™@*ìXt’k](,~ZÌÅqïƒC
�Ô»g™D�vg}ŸÃÎŠZ™ä½ZÆ‚BISkÆ?85Âî

G
feƒZq-

!̂->î EX~X
;L»¿Ñzqƒ@*ìì~Ô¯g~ˆ½ZÆçñYäÆX
)°[Š‚(g‚rìZL~{mZ4,Z

'.ø
J

ÔZzgz{‰„½ZÐÓk Saliva

Ã gzV ~WD�Ôz{½ZÅÂhYh™**Ñzq™Šï�Xë½ZîVÅÛzãŠ-Z
çäÆ¿ÆŠzgZyÂhŠï�XZ¤/½Z{xƒCìÔÂZ4,Z'.ø

J
�Sy~

ƒD�ghŠñYD�Ñzq™äN§j¿ÃÔ»g1Šg�ì~
S4,ZìÔ¶K3~ñ�Š Amylase » Saliva Çƒ**Ñzq™D�ÔZ#

~0*ãÆ‚>VÃ�áï™ŠêìXzz Saliva ÃÂhŠêìZzg Bonds ‚ÓC
�YV?Ck™DƒZq-(,_ƒñ{fZHÃZ#?Zq-gzKÆ•}Ã
çDƒÔz{ƒ@*ìZ4,Z

'.ø
J

�vg}°ƒŠ‚~ƒD�$+wgìƒD
�gzK~ñ�Š¶K3ÃØ¤/~X

ÅŠgƒCìŠgxy~ Ph N¿$40î EE~ƒäÆnÔ¢zg~
ÆŠgc*gf Ph 4îg6,»x™**ìSk Amylase ÆZzgZ4,Zì 7.4 Zzg 6.0

ŠgÆ Ph ~Xn{ÔŠzu~§sÔZq-Z•ðF,d-ö
IJâjwg‚rìÔ‚B~Zq-

Å»g™ŠÏÃgzuŠï Amylase tF,d-ö
IJÑZ_Ô —Æ3.5 Zzg 1.0 Šgxy~
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�XSkzzÐÔn{~Ô»g1Šg�»N¿ƒä70*@*ìX
ÕV "W ;L»¿Ñzqƒ@*ììÐÔA$gLìYg~n{~ZzgA$

~ÔQy~ÐCÙZq-~ZL»x™äÆÑZ_ÆÒpÐZq-Šzu}Ð
Šg}ZƒD�XSknz{oƒîg6,ZZ4,Z'.ø

J
6,½z#™D�X

/n{~SàZ4,Z
'.ø
J

NgZ3Æ‚B�Ñzqƒ@*ììÐÔˆ~Zk»(,Z1:n{
ƒ@*ìX6�‚B~ÓxZ�c*]Æn{ZL~Z4,Z'.ø

J
g‚rì�{m

ZdwZ�xŠï�Xn{ÆŠg}Jâjw~Z4,Z'.ø
J

Å�g{m
ñ�ŠÏÔâjw~CÙqÔ�ŠZ4ƒCìÔiƒYCìÔZzgI^Y^YCìÔ
"—Ôtƒ¹„ª]Z0»xƒ@*ìXQÌtæŠÇgªZ4,Z'.ø

J
CÙßg]

~{mîg6,n{~»x™äÆn»ggT�ÔZzgƒD�Skx7{»
ŠzuZzÔŸZK̈ã~X

ÃF,˜ zV n{Zq-)©àF,\ö
I
0âjwZL~g‚rìÔSkÅŠ-Zg

Æ!¸ç NEZW,Z]ÐôpgppÅ¢zg]ƒCìXNZ4,Z'.ø
J

Ã¢zg]ÑhƒC
ì‡.ÞƒäSkF,\ö

I
0âjw~Ôi0+{g�ÆnXn{ÃŠzâVqÑ]»‚o

(Mucous ™**ƒ@*ìXOçnz~Z0+gzãŠ-ZgÅZ,»g~Zq-Á6,]
ÐƒCì�n{~ŠZ4ƒäzZà½ZÆÓk~gSìÔt6,] Layer)

» (Hcl) ZL~&nÆŸ]gBbìXSy~ÐZq-Šgz³guF,˜
™D�XtF,˜¹„¤!gF,d-ö

IJ
²wƒ@*ìÔSÚ¤!g (Secretion) Z�ÛZi

�85Âî
G

ßÃÌZL~i™áXt¤!g¡ÌN§i¿~Zq-Zë
™ŠZgZŠZ™@*ìÔtÓx6,z9ÅÂhYh™@*ìÔ{mîgÐÍ“Å�n{~
W@*ìÔZzgÓx¢gg‚y̀NñyÃâgeZmìXSkF,Å̃Šzu~ZëS¤z{

Ã»g™Š™@*ì�¬„Ðn{~ñ�Šƒ@*ìÔZzgt6,z9 Pepsinogen

»Z�ÛZi{àn{~7ƒ0*@*ìX@*ëZ# Pepsinogen ÅÂhYh™@*ìX
Z4,Zì~$+wY@* Pepsin,Pepsinogen Ãð½Zn{~ŠZ4ƒCìÔÂ

ÅæŠÐÔŠîg6,Ô6�ËÆ7Àê NŠ¶6, Activator Protein ìÔZzgZq-
½ZÃ!*gq-fgZ]~ÂhŠêìX

;L» Pepsin ùë=ô™Mh�Qk§&Å�T§bÐ
¿Ñzq™@*ìT…ƒñZq-Í“ÆZq-•}Ã�6,z9Zzgl!6,
Œƒ@*ìÔ@*ën{ÅŠ-ZgzVÃËn»vyàä70*@*�pŠÌZ¤/p
�6,z”Zzgl!6,ãCŠ~îg6,Œƒ@*ì?Šz!*g{Ô¾§bëQk§&Å

ÔpŠn{ÃZL~i™ä70*@*ìZzg:æŠÇgZ4,Zì Hcl zŸs#™D��
Ã?Zq-Z4,ZìÆnÔ**gïÑZ_Æ'Ôt**eƒ@*ìÔZzgZq-F,˜ÆnÔ
‚>VÆnÔ\xg‚y;gñ÷Ænc*85Âî

G
pŠn{ÆnTy0***F,˜Æ

çZ]ÃÔc*½ZÃTÃ�ÇƒäÅ¢zg]ƒCìÔZzg¢8ƒ@*ìzZãîg6,
ZôïD+ZÛZq-xZzgCÙtÐ0*uãCŠ6,CÙŠyÆ{mz!V6,?tZv„

ì�SkqÃe¯@*ìÔ¢ŠÑ@*ì�t§i;ñ¿%æZìÆz̧q
5+k,ƒD�Z0+gzy~ÓxSK̈âVÆ�i}6,i0+Ï*ZgD�ÔZzg�¢
ŠÑ@*ì�‚Ó]qÝ™D�ZLZL@Zc*]ÔZ�xŠï�Q7Zzg
ƒD�_“~Zq-Šzu}Æ‚BX

t**eƒ@*ìZq-‚?ÆnzZ,gxŠzu}‚?Æ!*g}~
¡Z·‡]ÐÔZzgQkÆn»g™Šƒ**ÔZ·tÐÔçZ]ÐzZ,ƒ**
Z·tÐZzgoƒZôïD+ZÛZ(g™**Z·tÐXSyë{‚|#Æqï

V~ÐCÙZq-ÔŠÒpÐZq-Šzu}Ðg*~ƒD�Ô7Q½ >‚
Æfg)Ô Chain Mh�%ËqÆÔZ·tÐÔZzg:¦G‰�Zq-

ÑÅgzZu]ÐZzg:Ñzq™D�ZLZdwÔŠz!*g{Z·tÐXCÙÃð�™
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Zzg9;»qïƒ@*ìÔ�SÖg™@*ìZL@*W,Z]ZZyŠZg~Æ‚B™¦/g@*
ì�¼�z{Š8ìZzgY}ìÔSk?|Ã̄g~îg6,uZLìX

ZÅxÅÑözŠŠg]Æ‚BZvà@*ìZLÈzVJ-ÔT»ZÖg
LL>�aZ™}',Z',ìQkÆ��¼:aZ™}ÔH : fsÅWe$~™@*ì

?Î!7ÔZzgZ¤/Ñg™zZvÅzVÃ:7gZ™jÐSyÃÔ"—ZvÛzZÑ
(17-18 )Îg{-Ô $!*yìXóó

85Âî
G

ic*Š{ZÌÆqï¬]n{ÆN§i;ñ¿~�áï
ƒD�Xn{ÆZ0+gzãŠ-ZgzVÅZ,»g~Zq-™õ6,¡½ï EH—Æ‚B
ƒCìXˆk‚¾Æ̂ÆŸ]Sk6,¡½ï

EH™õÁ6,]»Z�ÛZi™D
�Ô�Ç‰™õ6,]»»xZ�xŠï�Ô85Âî

G
ISkÆF,Z̃zgÂhYh

™äzZáZ4,Z'.ø
J

»x™äQ½D�X!*z�Š�t™õ—Å6,]Æ
©à¤‰ÜÆƒäÆn{~iÅŠêìGg{ÑÄŸ]ÃZq-Šy~Ô )
F,Z̃zgZ4,Z'.ø

J
ÆZW,Z]ÐOW,ƒ™X
n{ÅÓxZ0+gzãZ,»g~n{ƒYCìÔpA$CÙ&Šy~SkÅ

‰h+ƒYCìX
n{ÆZ0+gzãZ,»g~ÅåÔSy8îg6,%}ƒñŸ]Æ

$+áÔ‰h+7ƒ$Ë¶XtÂxSkŠgñÆ‚BNzw~ƒ@*ì�?!**

îg6,QyƒäzZàæZìÐ**zZ,gT�X6Ÿ]åaZƒD�
he(QyŸ]Å�%‰ƒD�X%æFNZäŸ]Ån„Zzg6Ÿ]»aZ
ƒ**�fe�(%æFNZän{”{Ÿ]ÅÔŠzâVz̧q5+k,ƒD�ZvÅ%èÐX

ƒD�Zq-c*Š;ãÆ�g}òÆSkZq-ÂxÅ U l c e r s

)ñ�ŠÏ~X
"‡°ÏÑq-ƒCì™õÁ6,]ÆZ�ÛZŠ~**»òÆ³~Ô

Zq-:Zq-:LÐXF,Z̃zgZ4,Z'.ø
J

n{ÆŠ-ZgÅn„Ñzq™D�Zzgpy
Å**CVÆnpyg‹Ñzq™@*ìXn{ÅŠ-ZgW[gBbìZq-²£Ðö N

yZ!XZ#J-�SkÅZ&b7ƒ0*CÔn{ÆpŠÆZLZ�ÛZiZ]n{Æ
Ÿ]Ãâgä»¿Yg~gnp�ÔZzg½ZÇƒä~7WCìXn{~
™õ6,]ÆYäŠ¶Æ³~Ô½Z;LÆnn{ÆZz6,Æz~

BìXŒV6,ËÌZ4,Z'.ø
J

»Z�ÛZi7ƒ@*X{x½Zn{ÆSkz~WC
WŠñ ìX½ZÆè3ÆÔ̂;LYg~gLìSy½ZÆpŠÆZ4,Z'.ø

J
Æ‚B

Ônz~Z4,Z'.ø
J

ÔSyÅ(fe�X Pepsin ‚ÐZq-‚J-XSkÆˆ
Z¤/½Z5ƒðƒCìÔn{ÆSkZz6,~z~WŠñ‚ÐZq-

‚J-SOg~gSìÔ%ËZ4,Z'.ø
J

Æfg=gLfgZ]~qWÆÔ
Å›é N!Z4,Z

'.ø
J

»g1Šg�Å¹™D�Ôp6,z”Zzgl!ÃZOg™**7,@*
ìXt½ZNn{~Zq-Z§i¿Ð*gD�£¨~Å½ZîV

Ã7g} Metabolism Æ�¬„ÐZL~Z4,Z'.ø
J

gnp�ÔYèŸ»
îg6,ZKÂzÃ%Ãi™**ec½™äS!*´Z4,Z'.ø

J
Ô�c*]Zzg!*:VÃX

Æ Šzu}ZÖp~ÔŠzuZ!*Ågñ§¯c*Y@*ìŸÆZ0+gXSk§bgpp6,n{
Skz~¼z‰ÜÆnÔ½ZÑzq™CìIRÔŠHvuZ4,Z'.ø

J
Æ¿ÐX

§iF,˜ÆZ�ÛZi»n{~ðƒ@*ì½ZÅñ�ŠÏÆfg=„X
n{~½ZÅñ�ŠÏÆ³~ÔºmŸ]»g™ŠƒYD�ÔZ�ÛZi™D

Æ�pVÆ·î~�áïƒY@* Gastrin ƒñZq-;gñy»�Y**Y@*ì�g
Z�ÛZi™D�ZzgSk§b’q-ƒC Hcl ìXA$z{Q¸g@*ìZq-W¼zŠÃ�

ÆZ�ÛZiÅX Gastric Juiceì
ÆZ�ÛZi~Z¡!ÂxÌZq-Zë™ŠZgZŠZ™D Gastric Juice

�ÔYè¼zŠ�f)fZgƒD�SkZ�ÛZiÆZ¡!ÂxÆNzwÆ'
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ƒD�XSknNgk»Z�ÛZiŠzâV;gñ÷ÆNzw~ƒ@*ìZzgZ¡!
Å Ulcers ÂxÆ'Ìƒ@*ìÔTÅzzÐÚî(,kìZzgZz™¤6,bÔ

¯z^»!*)̄0Y@*ìX|~Zkntƒ@*ì»°Ô�ëÎ×�Ỗ
�c*85Âî

G
Î!�½ZÆ!*g}~Ô(Ÿ-@î EGEÆn−\â]Z�ÛZi~¼zŠÃ

Pepsin n}~ÔZ¡!ÂxÅ&¢A»bCÙ{™ZäN§i¿~X
u¤/xZ4,Zìƒ@*ì�n{~6,z9Å¹™@*ìXn{ÆŠ-ZgzVÆŸ]

ÆPepsinogen aZ™D�SkS4,ZìÃZq-)u¤/x̂~gLìÔ��g
PepsinÃ Pepsinogen, Hcl **xÐY**Y@*ìX6�¬f™W[ìÔ

»Z�ÛZiQÏz‰Ü Pepsinogen ~ps™@*ìXŠHvuZ�ÛZi~¼zŠÐ
Æu¤/ñVÆ'ƒ@*ìXn{~½ZÅñ�ŠÏ~Ô Gastrin ;gñy

» Pepsinogen ÅaZzZgZzg Hcl »Z�ÛZiÔŠgz³guF,˜ª Gastrin 

~$+ÑîÓxZq-Šzu}Æ‚B!*ba}ƒñƒD�XSk Pepsin

¯z^ÆZdë{%Zi»W¸i™@*ìX Å Chain nÔ½Z»n{~ŠZ¼Zq-
Polypeptides (,}(,}6,z”‚>VÃgLgL Pepsin

‚?g‚rìZq-M®ZŠ!*bg*‚ Polypeptides ~ps™CìÔpCÙ
ÅXSyÅÂhYhc*¹Yg~gSìgKW-$~X Amino AcidsÆ

z;Vƒ@*ìZq-,Ô˜V6,n{•ìW-$~ÔTÅñ�ŠÏ(,~„ZÌ
ÅqïƒCìÔYèZ¤/n{e{:ƒ@*W-$ÐÔÂQk»Ñiò³ƒ@*Zky
½Z»W-$~Ðƒä»zZ:Qn{~Ô�g‚rƒ@*Zq-n{ÁZW,n{Æ
ZLF,\ö

I
0âjw6,XZ4,Z'.ø

J
Z-$~»g™ŠƒD�Zq-ic*Š{)Y—ZgZzg̈~

âjw~ÔZzgtºmZ4,Z'.ø
J

$zg7,YD�n{ÅF,\ö
I
0ªÐZzg

X� ç**u}òaZ™D
NZ4,Z

'.ø
J

å7V‚854è
EG

GÔZzgZdwgnp�ÔQÌ�WÕV

~»x™D�ŠHvuâjw7ZCMhÔZzg:-V„SkÆ',@ÌXt
!*]eCì�CÙ́‘ÔCÙ!*ÄÔCÙ��ZpZmÆŸ~aZGYD

�ÔZzgS4,Z'.ø
J

ÌQyS:]ÐWgZ3gT��QyÑZ_Ðo9Lgnp
��Sye{âjßV~Šg»gƒD�X
/WÕV~{mZÓmZ4,Z'.ø

J

W-${mîg6,½ZîVÃZL~‡.ÞÓfqª~ÑäÆnaZ
Zzg — G‰�X6ðzZu]�WÕVÅŠ-ZgzV~z̧q5+k,ƒD�

"ÍÂx�½ZîVÃ‡.ÞÓfqª~Ñ@*ìZzgẐiZyQyÃŠzgZypyÆ
tÂx9sV~ª]Z0ƒ@*ìXW-$ — fg=Z!*:V~„™@*ì

ÅŠ-Zg»½ãCÙZq-%,B¢a"ÑgZ4,Z'.ø
J

aZ™@*ì�e{6,z9ÃZ
~Ô Amino  Ac ids ~$+wŠï�ZzgQ7¹™Æ Pept ides

ZzḡÔ.çGZw~$+wŠï�Xt Fatty Acids »g1Šg�Ã‰Ãi~Zzgl!Ã
Z4,Z'.ø

J
¹„ZZlxÆƒD�ÔZZdwÆZzgZgëgzVÆ

‚B»xÆƒD�XZq-Z4,Zì�VÆØ¤/Ãc*�ÛÍiÃÂhŠêìÔƒ@*ì
ÃÂh Lactase ŠêìÔc* h QkÐ¹„Z�ek,~ÃgxÅaZzZg~Ø¤/ÃÂ

ŠêìÔ@*ëZq-ZzgZµZ4,Zì¶K3ÃÂhŠêìXYè6�ëSkÐ¬ŠN
ŒV6,Ô Ph 7Áõ FN�Ô�Z4,Z'.ø

J
¹„ˆk»xÆÑZ_gnp�ÔŠZzg

Z4,Z'.ø
J

Æn£g~CÖ6,gÇYD��ZLZµZµZdwÅZ�xŠ„
Æ‚B»gGYD�Xaèn{ZzgW-$Æ‚|#ZzgñeÆ§i;ñ¿
!**îg6,Zq-Šzu}ÐZƒD�ÔZ4,Z'.ø

J
�Zq-F,d-ö

IJâjw~»x
™äÆ‡.ÞƒD�ÔQ7z‰Ü6,n{~q¢gxecƒ@*ìX²Zzgz{
Šzu}Zq-̈~âjw~ÔgKW-$~»x™äÆ‡.Þƒ**ecƒ@*ìX
½ZN�n{ÆF,d-ö

IJJqÑ]Ð´å YNEgC�ÔgKW-$~3,xqÑ]»
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‚o™CìX:æENEz~îg6,Ç”{½ZZzgÇvugkn{ÆF,d-ö
IJâjwÐ

*gDƒñW-$~W@*ìÔŒV6,z{W-$ÆnvyŠ{ƒ**7ec
Sk6,¿cZƒ@*ìX (Pancreatic, Juice) ƒ@*ìX˜V6,õgk

ZÓm 6�?¿îg6,PZq-,ŠÙ�ÔõgkZzgQkÆ{m
ÆPh ~õ**àÆfg=ŠZ4ƒD�Zzg (Duodenum) Z4,Z

'.ø
J

Ñú"
CwÃŠg}̈~¯Šï�XÑk[~ÔZ4,Z'.ø

J
l!Å¹™Šï�X

l!Ãi™äzZá…�»gƒD�Å5Ò0î EE~½ZîVÆ;LÅgëg~
g‚rìÔZq-{mîg6, Trypsin ZŸ†™D�ÔŒV¦ƒ™XõgkZL~

¤!gZ4,Zìƒ@*ìÔ�Ñú"~ŠZ4ƒ@*ì%Ëu¤/òÅ^ÆÔ�
B@*ìXZq-W-$ÆZ4,ZìÐu¤/x¿ƒ@*ìZzg7g}îg6, Trpsinogen

$+wY@*ìÔ� ~ Tr yp s i n  w•~W@*ì½ZÅñ�ŠÏ~ÔZzg
ÃÂhŠêìZzgŠg}gL Peptide BondsÆPolypepsitides

6,z”Æ(,}‚>VÃÌÂh Trypsin Æ•zV~!*.$ŠêìÔ Peptideý
ÐOW,7ƒñ¸X Pepsin ŠêìjZÌn{~

Ñú"ÆŠ-ZgzV~ñ�ŠZ�ÛZi~¼zŠÌÔZzgŠzu}Z4,Z'.ø
J

Ì
�‚ã¯D Bonds Ãe{™D�X Peptide Bonds ghD��

�ÔI™̂)YD�ZzgZylaZzZg�6,z”Æ;LÆ³~Q½D�
Ô�Óx6,z9ÆãCŠ~¤8-š¾ƒD�X Amino Acids ƒD�

l!�½ZÆ‚BÇƒä70*Cìz{ÌgKW-$~ÇƒYCìX
qwÔz{l!ÆgLgL¢Z]Å^~WYD�XZ4,Zì ¾

l!ÆÇ~Ñq-gLìÔSkl!6,¿cZ7ƒYìZ#z{ Lipase

Sk¿~�áï (Bile Juice) gT�¢zVÅ̂~Xtì˜V6,1$gk
(Ga l l Æfg=ƒ@*�Ø (L i ve r ) »Z�ÛZi® (B i l e ) ƒY@*ìX1$

(Bile ~¦gLìÔZzgÃðNZ4,Z'.ø
J

7g‚rìX1$# Bladder)

~0*c*Y@*ìÔl!ÃgL¢Z] ( B i l e  J u i c e ) �1$ S a l t )

Z4,ZìÐÇƒäÆ‡.Þ¯@*ìX Lipaze ~!*.$ŠêìZzg (Globules)

1$#_.[ƒY@*ì‰„z{gKW-$Æ−zÐ¦/g@*ƒ@* 90%

åZzgA$z{zZ:ßÒì®ÃZEw~WäQŠz!*g{;LÆnX
ZC»x»™©8ìÔl!ÃÇ™ä (Bile Juice) Z#Zq-Ši1$

(Pancreatic zZáZ4,Z'.ø
J

A$QÐZK!*g~Æn»ggT�Xõgk
Fatty Z4,Z'.ø

J
Ôl!6,¿™D�Zzgl!Ã Lipase ~ñ�Š Juice)

ZzgeZw~ps™Šï�XSk‚g}§i¿ÆŠzgZyÔFÎ Acids

ZôïZŠZâ]GYD�X½Z�n{ÐWCìÔz{F,˜Æ!*ª]Ð0*u
qª~gKW-$~ŠZ4ƒ**ecƒ@*ìX{mZ4,Z

'.ø
J

Ã~i**‡.ÞÇ
½ZÃÇ™äÆnñ�Šgx¢zg~ƒ@*ìÔZzgâjwÃ!*‡°Ï¯ñgppÅ

¿eƒnX6ð\xg‚yÃÌSkÆ_. ¢zg]ƒCì@*�ÓxN
¿™äÅ¢zg]ƒCìÔZzgæŠÇg‚>VÃ»x6,$+2gq¢g�Å¢zg]

Zq-¹„{m�ƒ@*ì�Sy»ñVKn (Pancreas) ƒCìXÅ5Ò0î EE
B@*ìX (Pancreatic Juice) Zq-{mgk»Z�ÛZi™@*ì�õgk

/Å5Ò0î EE:Zq-»g{:ì�NZ4,Z
'.ø
J

aZ™@*ì
S

+Bø
E

FZzgziy&Zz÷ƒ@* (6) Å5Ò0î EEZq-gN*�ìÔTÅ�#Ö
ìXtŸ»Zq-7æ{�ƒ@*ìÔYèSk»£xn{ÆúÖgLìXt

Å Door Way g‚rì�!*ëo™Zq- (Tubes) !*bg*Æ4+**1V
~T�˜VÐõgk*g@*ì�W-$ (Duodenum) ^~Ñú"

Æni0+ÏÅ™«»Zq-™ŠZgZŠZ™@*ìX!*z�ŠSkÆ�z
6A�ð
XFK�#Ö»

ƒ@*ìÔÅ5Ò0î EEZ�ÛZi~NZ4,Z
'.ø
J

~Zq-¹Zë»xZ�xŠêìÔ�NÂxÃ
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Æ�gìXz;V6, (Pancreatic Juice) àñYD�Zzg��gõgk
{5 ~ƒD�ÔTÅlZgÔÅ5Ò0î EECÙŠy~ Fluid Šzu}ZŠZàÁÜÌSk

¹„ic*Š{CwÅaZzZgƒCìZq-gLÐ�Æn� — aZ™@*ì
(Gastric »‚o (Duodenum) ziy~¡&Zz÷ƒ@*ìXZ#Ñú"

Ðƒ@*ìÂõgkÅaZzZg~!~ÐZŸ†ƒ@*ìXn{Ãghä Juice)

ÆˆÔ½ZŠg}Zq-ÍŠ}»ÇhJ6Z(g™CìZzgz{¬Ñú"~B
ìXt�(ìn{ÐÔ¤!gF,d-ö

IJÍŠZƒ@*ìiƒä~»°‹Ô!*gq-
Ñú"ÆZ0+gzy~X@*ëtF,Ùg�70*@*ìÔYèõgk̈~ƒ@*ìÔ�
ik,cF,Ã̃"ZW,™ŠêìXSk§b½ZgLW-$~YäÆ‡.Þ
ƒYCì%Ëç}Æ'

õgkÅaZöZq-!*‡°ÏÑä»§i¿ìXZ#?3äÅ
ö6,ä̂ƒÔDÙZg;¶¶$‰²A§õ XEÔc*õŸ]ÔÅ5Ò0î EE~Z¡!ÂxÐ
’k]qÝ™C�ZzgõgkaZ™**Ñzq™D�X¾qwÔÅ5Ò0î EE7g}
W[z@*[Ð»x™**Ñzq7™@*Z#J-�vg~½ZzZ¢š5é

GGSÑú"Æ
Ð7*gCƒCìX�V�Vic*Š{½ZBYCìz,z, Doorway

ic*Š{Z4,Zì�Z�ÛZiƒD�X
Å5Ò0î EEÔ�Z½ZNëfe�QyÆŠgxyÌ

$gBú
GI

™YìÔZzgQk
‰Breadc*Paste ÒpÐZZ4,Z'.ø

J
Z�ÛZi™@*ìXVwÆîg6,ÔZ#?

½ZN3Dƒ�»g1Šg�Ð_m,ƒD�ÔÅ5Ò0î EE{mîg6,Zq-
BD�ÔZ�ÛZi™@*ìX Amylase »g1Šg�Ç™äzZáZ4,Zì�

t}2x)©àîg6,ˆkƒ@*ìÔZ4,Z'.ø
J

Ÿùƒ**7ecƒ@*
X ìÔZzgQkz‰Ü6,ÔW-$Z·CpŠZLŠ-ZgzVÃÇ:™äŠbƒ**ecƒ@*ì
~ tƒÂxÃecƒ@*ìaZ™**oƒlZg,Z4,Z

'.ø
J

ÅZq-i0+{Ÿ

$+2gi0+{gppÆnXZ¤/t§i¿øg}Åg~NzwÆ'~:ƒ@*ÔÂ
HëøgZÓxz‰Ü̂!ÒpÐZ#ya0*DÔ��ÔZzgùMZ4,Z'.ø

J85½ð EEaZ
ƒäÅ¢zg]ÑhƒCZzgQyÆZEwÆ!*g}~ÎW0*D?¾qwÔ
QyÅaZzZgZzg¿ŠgWæzZ¢š5é

GGSøg}NzwZzgDÐ!*CÙƒ@*ìXŠzu~‚854è
EG

G

‡.ÞÒpZ4,Z'.ø
J

aZzZgÆ‚B — Šz!*g{�l!Zzg6,z96,ŒƒC� —

Zzg Secretin ƒD�X;gñ÷{mîg6,W-$ÅŠ-Zg~»gƒD�Ô
Secretin Ô’OZ4,ZìaZzZgÆ»x6,nYD�X Pancreozymin

;gñyÔÅ5Ò0î EE~’q-aZ™@*ìõgkÆZ�ÛZiÆnÔÎe*!*ð»g1,MÅ
;gñy Pancreozymin zZ�ÛlZgZL~g‚rì�F,Ã̃"ZW,™CìX

Ãu™@*ìZ4,Z'.ø
J

ÅaZzZgÃ�Å5Ò0î EEÐƒCìX
Pancreozymin Zzg Secretin Z#½Zn{ÐÑú"~WCìÔÂ

;gñ÷pyÆ·î~gh}YD�X]¦/Zg�ëSy;gñ÷ÆnÔ�
Æn{ÁZW,Z]ÐôpgSìXpyÆ·îÆfg=Ô Hcl Ñú"Ô

z{]½5ÿ LYE
;gñ÷Å5Ò0î EEJ-g‚ðƒCìZzgA$ Pancreozymin Zzg Secretin

Å�ZL~0*ãÅÔÎe*!*ð Fluid ŠêìaZ™ä»°lZg
»g1,MZzgNZ4,Z'.ø

J
ÅzZ�ÛlZg,g‚rìÔ�Ñú"ÆDÆnÔ

~„gh~YC�XtZ�ÛZiZ]Ô6�¬f™W[ìÔÅ5Ò0î EE**àÆ Utube

fg=Ñú"~V0*D�X���;gñ÷Ãw•~Ñ@*ìÔz{n{ƒ@*ì
ŠzuZ�l!Zzg6,z96,Œƒ@*ìX‰„Sy»N¿Ñzqƒ@*ìÔ —

n{Zq-\xSk!*g}~ÔÑú"Ã&ìÔ6�z{¬„ÐY}ì�
!*ÁZ>îg6,n„»‚ây½ZÅ̂~(,|g;ƒ@*ì̄g~ˆÆ1:6,ªÑú
"~X�̄g~îg6,ik,c¢zg~;gñ÷ÃZ�ÛZi™**Ñzq™@*ìZzggh@*ì

~X«Ã~ÔtçZ]Ð%æFN»gz!*gŠ3ðŠêìÔ Blood Stream Q7
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YèpyÂ‚g}Ÿ~Šzh@*ìÔSknSy;gñ÷Ã¢zg]ÑhƒCì
Yy0*äÅ�¹VQ7áY**ƒÇQkWÃXQÌz{|~Ôz{áYD
�QyÆ\xÃ¡Å5Ò0î EEJ-„Ô%¥ÆÆËŠzu}úV6,X�gÞŠ]Æ
ÑözŠ-Æ‚BZK!»gv~~ÔZväaZHìSy;gñ÷Æ‚ÓC

‚Ó]Æ‚BõŸ]ÅG Receptors ‚½VÃ!*¤̂/ZW,Z0+Ziƒä¡
6,XŠzgL‚ãÔSK̈ãŸ~Ô�Zq-Šzu}Æz�ŠÐ!**îg6,**zZ,
ƒD�ÔZq-Šzu}Æ‚Bg*aZ™D�ÔY…ƒñ�Q7HÑ
7gZ™**ìÔQyÆoiwH�ÔQyÆpZmH�Zzg�ÛZøH�X

z{LZq-Šzu}ÃŠN70*D�ÔZzgz{Ãð¦g„7gnp�H
¼ZK̈ã=ôZÑ¡IYŠ3ðŠï�é¾Æc*ù(,}z{ƒMh�X

ZºnZ7¢zg]ƒCìgppÅ»°f;-$ZzgÅg@*�SkÒpÐ
Ş̌Zgg{ÃÔqÝ™äZq-¬xÑÃX"—Ôz;V6,Ãðzz7ƒCì
ìw™äf;-$ZzgÅgÆ!*g}~Ô‚Ó]~�ÃðWçÔ»yc*(Ÿ-@î EGE7
gnpXf;-$ZzgÅg�ZDgìSy7ZC»ñV~�Z�xŠñYD�Sy
âŠzVÐ�ZvÅ!ƒD�Ô�%ËqÆZK̈ãŸÃaZ™@*ìXt

7ZC,ð™äÅz�;]~ÐZq-ƒCìßÍVÆnKZzgZL
@*W,»ZÖg™äSk(,~|6,ÔT»jZ!ŒÛWy~SysV~7HŠH

LLZvä‚]W�yaZGZzgZ4Å§bi}ÌZzgSyƒ~ZvÆ :ì
Z©x**iwƒDgT�Zzg?Ã¥xƒYñ�ZvCÙq6,‡ŠgìZzgZvCÙ—

(12 )Îg{ZÅŒÕätÔ ÃZLZq©d~nƒñìXóó
ÅZ4,Z'.ø

J
ÅaZ™äÅ&¢AWäzZà½ZÅ (Pancreas) Å5Ò0î EE

â:ZzglZgÆ_.ƒ**ÔŠzuZ7{ÔZLW\~ÓxÔZq-nƒ@*ìXÅ5Ò0î EEÃ
6ðŸ�V»Y'Ôç™**�ÃyÐZ4,Z'.ø

J
ÔÃyÏ½ZÅnÃÇ™D�Ô

ZzgÑgxaZzZg~ÔSyÆ_.¢zg~ƒ@*ìXSkÆ³~!*‡°{§i
¿ÔÅ5Ò0î EEZLZ4,ZìÐâÑâwâù~Ñú"ÃpyÆ·îÆfg=&ìÔ�

L i p a s e , : egZëÔZÌÆqïZlxÆZ4,Z'.ø
J

6,Œƒ@*ì
Zzg Trypsin ƒD�X¬ŠzÔ Amylase Zzg Chymotrypsin, Trypsin

~$+wŠï��ˆZiZy Amino Acids Ô6,z9ÃÂh™ Chymotrypsin

Æfg=‚g}Ÿ»™̂D�ZzgŸÅ!*:VÅ¯z^~ Blood Stream

Ô½ZÆ¶K3Ã‚Š}Ø¤/~$+mìX Amylase ZEw~WD�X
ZzgeZw Fatty Acids Ôl!ÆgLgL¢Z]ÃÂh™Z7 Lipase

~$+wŠêìXZ4,Z'.ø
J

Æ!gëg~»]tÔtƒ¼Zq-¹„z‰ÜÆ
gLÐ²:~ð0*@*ìXWc*?ZEw™DƒDz„½ZT»WgegŠc*

Ðc*¡Zq-‚Š{‚gzKÆ•} Four Star Restaurant ƒZƒ@*ìZq-
ÆÔz{ÓxZ(g™@*ìZq-„§b»SÖgÑú"~Xvg~g»!6,ñ�Š½ZÅ
qª!**ZƒCìÔ�ùz{»ƒYC�Ñú"~Ðkq-X

Z4,Z'.ø
J

ÂhŠï�SkÃÔ]Šï�•zVÅ�#Ö~ÔïwŠï
�**»g{âŠzVÃZzgâ!*¹ÃZµ™Šï�Ôvg}ŸÃi0+{gppÅ{§X
/NZ4,Z

'.ø
J

ZzgQyÅ6,¡½ï EH^
õŸ]~Z#Zq-!*‡°{F,KMÑðYCì‹c*ðÒpÐZq-

zu]~Ô‰Z4,Z'.ø
J

~iZq-u¤/xqª~7W0*DXtƒYD�u¤/x
Ô¬f™Gƒñ Trypsin ÜsW-$ÆgZ3Ð*gäÆˆX6ð

Z4,Z'.ø
J

~ÐZq-ìÔúÒÏ™@*ìZq-!*ÁZ>ç}ÅÔŸÆŸ]ÆnX
ZkzzÆnÔtZq-"iÅ^~Z�ÛZiHY@*ì�

ÔW-$ÆÁG Tryps i nogen B@*ìXTœ Tryps i nogen

»Z�ÛZiƒ@*ì� Enterokinase ÐÓk~W@*ìÔZ4,Zì (Mucosa)
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Ôz;V Trypsinogen SkÃu¤/xqª~ps™@*ìXz, Trypsinogen

ÆZW,Ðu¤/xƒ™gLìX Trypsin ¬Ðñ�Š
t!*]¹„ZëƒCì�õgk~0*ñYäzZáS4,Z'.ø

J
Ã
Zzg Trypsin W-$Å§s(,"Ð¬LÌu¤/x¿ƒ**7ƒ@*ìÔzg:

Šzu}Z4,Z
'.ø
J

pŠÅ5Ò0î EEÃÇ™áMh�XZknŸ]�ik,cZ4,Z'.ø
J

»
Z�ÛZi™D�Ôz{‚B~Zq-âŠ{ÌaZ™D��R,&4jè GFLE'×ZØ»g

ÃSyŸ]~u¤/xƒäÐ Trypsin B@*ìÔ (Trypsin Inhibitor)

ÃZ(ƒäÐgzÂìZzgaè Trypsin gzÂìÔSkÆ´z{õ**à~Ì
Šzu}Z4,Z'.ø

J
ÃÌu¤/x™@*ìÔZknR,&4jè GFLE'×ZØ»gŠzu} Trypsin

ZzgQk Trypsin — Z4,Z'.ø
J

ÃÌu¤/xƒäÐgzÂìXtŠzZ4,Z'.ø
J

»'×ZØ»gZ#�t!*ëZq-‚BZ�ÛZiGYD�ÂÃðZW,aZ7™MhX
pZq-Šiz{Ñú"~V0*D�Âz{Zq-Šzu}ÐZµƒYD�ÔÇ
‰�z{Z(™äÆn¬Šñ‰ƒVXN§i¿~t„¹„Zë

Ô̄g~îg6,ghZY@*ìÔQk½ZÆ6,z”Ã¹™@*ì Trypsin ƒCìÔaè
�Ñú"~BìXœ)z‰Ü(Zzg(²tŠzâŠ}Zq-Šzu}ÐZµƒD
�¹„7VªÇXZ¤/z{Zq-Šzu}Ð¹¬„].ZƒDÔÂ

pŠÅ5Ò0î EEÃn{™Šc*ƒ@*XZ¤/z{LZµ7ƒ0*DÔA$½Z�Ÿ~ŠZ4 Trypsin

ƒg„ƒCÔÇƒä70*CX@*ëz{LSktÆ%>7ƒD�XCÙ
½Z3DƒÇƒCì³~�tŠzâV‚Ó]Z#ÇÐtYy0*D�
�“SæZq-Šzu}ÐZµƒ**ìXtYïg~Çîg6,ñizVƒCì
Çîg6,9(Zzg9z‰Ü6,Xt"—Z4,Z'.ø

J
Æn**eƒ@*ì‡.Þƒ**

gppz‰ÜÃ‡ìÇîgÐÔZ·‡]Æfg=c*pŠÆZLZgZŠ{Æ'ÔZq-
Z4,ZìÔŠzuZ6,z”�gzÂìQkÃÔÅ5Ò0î EE�aZ™@*ìZyŠzâVÃÔ;gñ÷�Sy

} ´z{Óx‚ãÔŠzu — ŠzâVÆŠgxy™̂@*ì¨\xg‚yÆ
Óx — 6,z9ZzgZ4,Z'.ø

J
Æ�SybCÙŠg]~Ñq-gT�7g}îg6,

ƒ7MhZq-„(~Zq-„z‰Ü6,c*»x™Mh�!*ëZ#ŠÆ‚B7g}
îg6,ÔZ·tÐXt**eƒ@*ìSy~ÐZq-zZuÆnÌ00*NZ·t
ÐXZvaZ™@*ìSyÓxÃÔZzgz{ÓxƒD�xîg6,�ÛâÎŠZg~Åqª

:ƒ@*?ÃðÌ**»ò Trypsin Inhibitor ~ZvÆnXHƒ@*Z¤/z;V6,Ãð
Sk}2xÆÃð»x™ä~Ô³ñ]Å̂~ªCÙƒ@*XVwÆîg6,Z#
Å5Ò0î EE”h+îg6,iÂƒ0*@*c*Z#Zq-*gÇ{gzuáYCÔÂZq-‡.ÞÒplZgõ
gkÅn{”{gK~¦ƒYCìX

Z(¼ƒYåZ#�R,&4jè GFLE'×ZØ»g»°:ƒDģppZ4,Z'.ø
J

Ã
!*ë̂zs»x~ic*Š{!gëg~Æ‚BÔTÆ³~‚g}Å5Ò0î EEÃP„

[RV~Ç™feZ̧zgSkÅzzÐ�œ)Ñhƒ@*Ôz{À˜ñ]6,»ƒ@*c*
Å5Ò0î EEÆŠzg§]~¶»!*)̄ƒ@*åX

»Z�ÛZi7™YZzg;LÅ¢Š;ã™: (Fluid) Z¤/Å5Ò0î EE{§pZ{âù
YåÔÂ"—Zq-(,Z!hÏîŠg7ƒ@*X¾qwÔŸZ+ßg]~SkÆ
ÜsZq-ZôïŠxQV@*åXOçÅ5Ò0î EEÔŸ~CÙ(\â]gzZ:™@*ƒ@*@*�

Z#Z8{ð OVÐÔÛZðƒ0*C¶ÔÂ : »Øµn Metabolic Enzymes

tS!*´Z4,Z
'.ø
J

ÔNZ4,Z
'.ø
J

~$+áYMh¸Xpt»xÅ5Ò0î EEÆn¹
„ZZzgic*Š{Âƒ@*ÔZzgaèSk»xÃic*Š{ñÆ‚BZ�xŠb7,@*å;T
Æ³~Å5Ò0î EE(,ZƒY@*XZzgtzÝÅ5Ò0î EEÆn¢gg‚yƒC¶Ôz,z{Ÿ
ÆnŠgŠ»!*)̄ƒC¶ÔZzgŸÆS!*´Z4,Z'.ø

J
»NÑÆn

ZEw»ÈÔŠzu}Z�c*]ÆZdw~¶»!*)̄ƒ@*åXSkqÅ
ŸÆÓxZ”VÃ\x Ã Å5Ò0î EE : zŸs#eZËSezge;zw¼Zk§b™@*ì
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'ecŠÚZ4,Z'.ø
J

Æn$+%Q76u}ÐNZ4,Z'.ø
J

~X
85Âî

G
tƒYìe<VÆÍŠZx6,¢[Î™X/ÂZi™ÆÔc*¬gëá™c*
ag~™ÆQ7XZ#z{QyÃ0*fe�Ôz{ƒ@*ì»x™**$+%S!*´Z4,Z'.ø

J

ÈSk»ƒ@*åÅ5Ò0î EEÆnZŸ†»xXA$»xÆŠ!*î — ÃNZ4,Z'.ø
J

~
(,kì Muscle ÐÅ5Ò0î EE»°(,ZƒY@*ì»°(,JƒZ�#Ö~6�Zq-

ic*Š{zgilÐXZ#z{0*©8ìS!*´Z4,Z
'.ø
J

Ôz{‚g}ŸÃŠêìwZÔøzx
™DƒñCÙ�ÆZzgCÙ3Æ}2xÐTÅ¢zg]ƒCìQyÆ
§i¿ZzgQyÆZdwÃYg~gppÆnX

~çd~»6,zW Lehigh University�Michael Behe

ìXZKÂ[ÔLeZgÌy»�!*¾ó~»°,Æ‚BÒy™@*ìÔëÏÃ
ÆŠzgZy7WCì�gÞŠ]ÆÔZ(¼ƒYåZ¤/ Clotting �pyÆ

R,&4jè GFLE'×ZØ»g»°:ƒD™äZ4,Z
'.ø
J

»‚oT»�z{Z´y™@*ì�g
Òy™@*ìXZq-Šzu~ Behe ëÏÔ)f5+k,~ÆXfsÆS½k~Ô

õZ4,Z'.ø
J

ÅZÌÔ�NÂxÆ : VwZK̈ãŸÅ)f5+k,~ëÏÅ
6,z� õZ4,Z'.ø

J
Ô8jè EEÃZq-zWZlxÆ : ¹„ËZbZ~ÐZq-ì

ZÓmXZ[Ô ½ZîVÃÇ™**ƒ@*ìÔQy~ÐZÒ:Â-ƒD�Zzg:{m
™,ÐZq-ç**u¡ÅŠ–**xãŸÆnic*Š{¡Zq- Pose z{

ÆXVwÆîg6,ÔZ¤/NZ4,Zì C l o t t i n g  C a s c a d e ‡°{ "
ÔpyÆ·î~¶K:s™@*ƒ@*ÂÂZ**ð!*ÁZ>n„Æn » Trypsinogen

Trypsin Åßîg6,u¤/òÔ Trypsinogen ¹„(,|ˆƒCXÅ5Ò0î EE~
~(Scenario) Æ©**) Miller Åñ�ŠÏÐgzuŠ~YCX Inhibitor

Trypsin ÃðÔÌëqÆ‚B�Ûn7™Yì�z;Vƒ@*ìZq-
~ÔZ¤/ß¶K:»qï Plasma ™Dƒñ Circulate Z·¹îg6, Inhibitor

Z4,ZìZ·¹îg6,u¤/xƒY@*ÂÔz{¹„Zkãîg6,aZ™@*ƒ@*Àòn„Zq-
!*‡°{}2xÅ)ñ�ŠÏ~XtZq-‡ìg�zZÑŠgxãZz[:ƒ@*X

Z(Zq-7ZCÂxÔT~Ãðt�áZ+„LƒCìZzgTÆ
ZdwZLZ4,Z'.ø

J
Zzg�c*]Æ�z{¯D�Ô�z{ƒD�SkŠgå�

ƒD�Zq-ZÅx�…xîg6,c*ŠŠÑ@*ì‡ŠgÇZvÆz�ŠÃXtc*Š
Š;*VëÃCÑC��SK̈yz�Š~7Ññ‰%ËzzÆZzgt�Zq-Ši
z{%D�ÔÂz{**¦/k,îg6,‚o™D�ˆÅi0+Ï»XZ¤/ßvgnp�=
ZzgyŠ¢zg~ZyÓxÐZ~.™ä}òÔA$ÓxZ4,Z'.ø

J
ZzgŠzu~‚854è

EG
GQyÆ

Z+] ñV~ƒYDfgZùXÆÂ‰Ðz{feZq-ŠxŒÛd$~Zvg[
Å$!*ãÆÔZzgZk§b0',,ÆXZväaZHìZLÓx»ñVÃ
áYä»SkZ!ò2wÃÔZzgð»CÙ7{Zq-fg=ƒ@*ìTÆÂ‰
ÐSK̈y�&ìSÐqÝ™@*ìCð»gZ3�áY@*ìQkÃWÒ{Wä
zZài0+Ï~pzgZVÅ§sX

ßvSk§bWiâñYD�Ô6�‡ŠgZÅ.ŒÒþZvÒy™@*ìSk
LLëä¯c*ìSK̈yÃZq-Šzg(10+ÐÔëÌgì� : qÃ…ŒÛWy~

QkÃÔQ™Šc*QkÃëäGgzZÑŠÚzZÑXëäŒðQkÃgZ{Ôc*hâ}Zzgc*
(2-3 )Îg>Z−OÔ  **]~™@*ìXóó

Æn»x™D� DNA /Z4,Z
'.ø
J

�
Z4,Z'.ø

J
¹{mZlxÆ6,z9ƒD��%Ë**»òÆ

Ù|#™D��ÃyÐ$™)ÿ
G

~Zzg¹V?»x™äÅ¢zg]ƒCìÔZzg
ñiz+MÆ‚BY…ƒñ�¾ŠgQyÅgëg~ZŸ†™äÅ¢zg]

DNA Šg»gƒCìX@*ë�áZ+ÓxZ4,Z'.ø
J

~Ðz{�¹ic*Š{Špgnp�
Zzg�úÒÏÌ™D�Zq-(,}**ÍZgßg]qw — Æn»x™ä~
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ÐÖÅ�ÃtSg»YÆ̂zm,aZ™D�XSknÔSyZ4,Z'.ø
J

Åñ�ŠÏ
7g}îg6,»™D�ÃtÆZ·‡]Ð0ŠúîVÃX6�ëSÐŠÙ
�oƒz‰Ü~X

Z4,Z'.ø
J

Æ¹„ŠNUîV~ÐZq-ƒ@*ìÔz{t� DNA

ÐqÝ™D�ÔQÌÔLÌ DNA QyÆÓxiY)zäzZáDÃ
~0*ðYCìÔçZzg%#ÖÌ™D�X6�ë DNA tÃÔ�QÏ
pŠÆZLÜ»g™äÆ‡.Þƒ@*ìÔ@*ëtÜ»g™ä DNA Y…�Ô

Æ§i¿ÃZLîg6,Z�x7ŠêìXSkÆSk»x~Z4,Z'.ø
J

ÌÑq-
gT�XÜZvÅæŠÐZzggŸq~ÐZ4,Z'.ø

J
Æfg=z�Š~WCìX

Data Zq-i',Š„‚?ƒ@*ì�&Zg[LLwzsóóÆZq- DNA

Å§bƒ@*ìX vÉV 6,Œƒ@*ìXt‚?Zq-6ŠZg%zïzäÆ Bank

6ŠZgÆé DNA Z#«Ü»gƒ**ÑzqƒCìÂZ4,Zì�Y**Y@*ì�g
ÅŠzâeÖÃZq-Šzu}Ð].Z™@*ì°]Zq-DÙZg DNAÆZipper Zq-
�hÅÑbÐX NucleotidesJ-

»6ŠZgñhQyÕo6,¥uY@*ì DNA ÃÅmìÔ Zipper ‰„z{
�Šg»g¥â]ÆuzŠÅúÒÏ™D�X

)Z#Zq-§i¿Zq-3~`**ƒ@*ìÔÂÜsz{z„zƒ@*ì
ÃeÆÜÆ¿Ð0ƒ@*ì(XZ4,Z

'.ø
J

Y…��¥â]Ã¾ DNA�
ÃZq-Šzu}Ð].ZƒäÆnZzg¾Šg Pair uJ-zÝŠbƒ@*ìX

6ŠZg»–e¯c*Y@*ìÔ DNA 6Å¢zg]ƒCìXQßàÒpÐÔ DNA

Æ6ÆZ4,Z'.ø
J

Ð�!*ëï™»x™D�XZq-Šzh@*ì‚B~ DNA Šz
ªŠ]™äzZáâewÆZq-:æENEÆ²Šzu}Šzh@*ì‚B~úg{Yä

(Spirals) zZáâewÆ:æENEÆXaèŠzâVgnp�#³¢‹54-ö
G

EGEpZmÔt6ŠZg

:æENEÆ#³4V~ÔTÅzzÐz;VƒD� DNA w•™D�
6ŠZgƒD�ñ�Š3~XZq-Ši DNA LLZóóZ4,Z'.ø

J
XŠzâVnÆ
´‘0*1Y@*ìÔŠzu}Z4,Z'.ø

J
�Sk´‘ÐÝƒD DNA Z#ñizV
Æˆ[ÐXSkÆn 3X3» Nucleotides �XÑzq™D�7,−

DNA ezgzy~X) Nucleotides zzt�¥â]Ñg~WD�&
E®Ò5ëGZˆÆãCŠ~ZbZYƒD�ÔZzgYäYD�Sy Nucleotides

Amino �—Cytonine Zzg Guanine, Thymine, Adenine **ñVÐÔ
�Zq-Šzu}Ð:æENH}gT Nucleotides Ð¶ƒD�(�3 Acids

�Ôxîg6,Z4,Z'.ø
J

ÅÃ~ƒD�XZzgtÓx§i¿Zq-²ÐÁ
z9~ð0*@*ìX

~DNA ¾qwÔZ4,Z
'.ø
J

�7,_�ZzgÜ™D�egZlxÅ
�¶ƒD� —Cytosine Zzg —Guanine, Thymine, Adenine 

ÆZ3],wÐÔ DNA ÐXSknÔùZq-Z4,Zìg*g‚rì Amino Acids

B�Zq-Šzu}ÃÔƒ@*ì¼ Amino Acids Zzg Nucleotides Zzgù
Çîg6,)©àÔYèëŠNgìƒD�Šz!**Z‚½VÃX

z;V6,Ãð‚ÓC7+M7ƒCìÔŒV6,Zq-̧ZzgJÆnÅ
_“ÅZYi]7ƒCìX‚ÓCZ˜jV~ÔSknÔQyÆn!*b
Zq-g*»‡ì™**¹„ÂŠ3ðŠêìX¾qwÔŸÆZ0+gSk!*]Æ

7,"ÆnW‚ã Codons6,DNA Zq-iÅrð Ng]ðÅˆìXZ4,Z'.ø
J

Ô
¾!*]ÃªCÙ™D�X)Zq- Codons Æ‚B‡.ÞƒD�ZzgB��

ÐDNA »Ô� Code »Zq-Ÿƒ@*ì Nucleotides Zq-& Codon

‚?~0*ñ mRNA, Codons \xg‚yJ-–`@*ìX RNAc*mRNA

YD�X(

9394 Zq-7ZCá�Zq-‚g~'Zq-7ZCá�Zq-‚g~'



Zzg Amino Acids— Sk»ÜsZq-„Èƒ@*ìÔ"—
E®Ò5ëGZk̂ÇZq-„z‰Ü~ÔÜsZq-„{ÛÐaZG‰¸X

ÃT+Æ Nucleotides ÔZ4,Z'.ø
J

Ã Amino Acids §iTÆfg=
»�z{ZL~gnp�ZzgZEw Codes ‡.Þ¯D�ÔZgZŠ{™@*ìZyÆ

ÜÆZë÷ÆZ�xŠ�YäÅÜsQyÓxÆ DNA ™D�SkÆ
Zq-zZu%èÆik,Nzwg�ÐzŸs#ƒ$ËìXéCÙÃðÆ�z�Šg‚r

ìÔz{ƒÌZvÆ»xƒD�X
Ô¹„ŠZ#ÖIâegyZg»YIzV~Ð Leslie E. Orgel

Zq-åX@*ëQkÃt™**7,Zå�tŠz‚854è
EG

GZ·tÐ7Q½Mh¸Xt
)©àîg6,**eƒ@*ì�6,z9ZzgE®Ò5ëGRŒÔtŠzâV‚!îg6,ë{
ƒD�ÔZzgtZq-„(6,Zq-„z‰ÜQ½}¸X@*ëZq-Æ%Šzu}»
ǵÌ**eŠ3ðŠêìXZzgSknÔ«Ã~ÔZq-

\Bú
I

Sk³6,VY
ÆDNA ì�i0+ÏLÌÔ|~ÔQ½7mƒÏ6ðfgZùÐX

Å§sŠzh7,D DNA ÆUÆÔ̂Šzu}Z4,Z'.ø
J

¯g~îg6, Strands

Æ§&ÆŠzgZyÔz{ Scanning Ñzq™äÆnXSk Scanning�
~ËÌtÅñ�ŠÏ»Ø`fe�Zzḡg~QkÅ%#ÖÌ™Šï�X DNA

Z7Z&+ÆÍŠZgzÅÙ|#ÅYCìZzgQÐïÑ DNA n{”{
Æ**xÐñÎxƒ@*ìXSk DNA Nuclease Y@*ìZq-Z4,ZìÆfg=�

‚ÃW@*ìXZ#ÍŠZgzŠzg™Šc*Y@*ìÔ Gap ~Zq- DNA Helix §b
ÔŠze{ Enzyme Ô)zZ]~ŠZ4ƒ@*ìXt DNA, PolymeraseA$

Æ‚B7gZ™@* Strand S7Z&+kÆCÙZq-Z7Z&+ÃZq-Šzu} DNA ”{
¯ñYD�X%³zZg~SjnàH Helixes DNA ìÔSk§bÐŠze{

ƒD�XZ(™ä MatchÐBases Y@*ì�Wc*c*7z{Šzu~Y+$zZµ

Z7Z&+ DNA Ð_.ÆÒpÐZÝ Data Ã�Qy Data ÆnÔz{Ñ@*ì
Ðõ@*™@*ìXtqÍŠZg‚>VÃe{™ŠîìZzgQyÃ6‚>VÆ
‚B$+wŠï�XSkqÃZq-Šzu}§i6,-Vg3YñÇ�Ôz{&Zg[

e{wsÆÝÑ]Zq-7g}îg6,"Í§i6,qÝ™@*ìXSkÆ
tÓx¼Z%ÖVÃŠzŠinà™@*ìÔL` DNA Polymerase ´z{?

7Y@*ISkÆ�Šzu~!*g7½5ë FEY»§ið70*c*Y@*ìX
ÆŠzu} DNA S4,Zì Polymerase ‚B‚BQkz‰ÜÔŠzuZ

ÃSP#ÖŠ¶ Helix WŠñÃ7gZ™©8ìX6�t‚gZ¼ƒ@*gLìÔ
ÆŠzZ7Z&+kÃZq- Helix DNA 6,ÃgT�@*� V zZáZ4,Z'.ø

J
aç Lz

Šzu}ÆZ§ZsŠz!*g{f¦YäÐgz»YnXQÌŠzuZS4,ZìŠz!*g{6
G‰z~Š4Z0+Ziƒ@*ì8+MÆn�9Ô6îg6,‡ì™Š{

¢ïÐZK(6,Wc*ñ�Šìc*7X Base

Ô�Sk©~SyÓx%ÖVÆÑzq~ŠZ4 Editase Z4,Zì
ƒ@*ìÔŠz!*g{e{zÃnà™@*ìZzg‚B„QyS¬ŠzVÃÌnà™@*ì�
GY`�XZq-ŠiZ#�tZ�xŠc*Y[ƒ@*ìÔZq-z̃ÜÔZÝ

Å»gƒCìX DNA

o»§i¿ŒV6,»7ƒ@*ìÔ¾qwX?ìw™Dƒ�z;V
ÆZ7Z&+~˜V6,oZ�xŠ~¶̂XtIUÅ%#Ö DNA ƒ@*åZq-IRÔ
ÐƒCìXt%#Ö)©àîg6,ZÌÅqïƒC Legase DNA Z4,Zì

ÜÅ»g~ÆŠzgZyÔ DNA ìÔYèZ¤/ÃðtÔSkZq-Zë§i¿‰
"‡°{ƒYD�X Codons ÎV~ Nucleotides uiŠƒCìÔÂ6
ZLÐV¶V~$+w Codons ƒYäÐÔÓx MissÆNucleotide Zq-

YDƒDÔZzg³~Ô‚ãaZƒYD�ÂSk»È¼Ì**xCŸ
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ÆnÔ',Wæ:ƒä0*@*Zzgik,ci0+{Z�x%ä”�X
Å RNAÐDNA ŠzuZZëZ4,ZìÔSk)©àxÂxÆZ0+gÔ
ÆRNA aZöÆŠzgZyÔ»x™@*ìX)Šg„ZzgtÐqÝ™Š{iVÆ
Ô ãCŠ~›ëÅº™äÆnZzgZq-ÆẐq-Q7qÝ™äÆOñ
Ù|# tZ4,ZìãCŠ~ÎVÆ´‘ÐÍC™@*ìéZq-8ÅZq-�hÐÔ

™Dƒñ´‘Y]ÅX~ãCŠ~›ëF,KMŠñ‰¸ßZ0+Zi~X
Z¤/tÍC»¿¹‚g}´‘Y]~Zq-‚BZ�x0*@*ìÔ

Z7Z&+Zµƒ** DNA OñSkÆÜsZq-´‘~z̧q5+k,ƒäÐÔ
Ñzq™D�XZ(ƒäÐgz1ÆnÔ3&ìŠzuZZ4,ZìQk´‘

Z7Z&+kÃzZ:Ñ@*ì!*ëŠz!*g{Zzg5ñg‚rì DNA ~XtZ4,Zì„”{
Q7Yg~gppZC»xXZ4,ZìÔZK)©à»xÅ&6VÆ‚BaZ™D

ÆÝÑ]XtŠg]»1xîg6,ZK̈ãŸÆCÙ3 DNA �ZL6,¡½ï EH

~Zq-ic*Š{gëg6,z̧q5+k,ƒ@*gLìXOçCÙZq-CÙŠyÔ|~ÔÃð
7[ 100 DÙZg%ä§i;ñ¿`ñYD�CÙZq-ÆSK̈ãŸÆ 20

ÆÝw~»x™D�Ô»g™ŠƒD�Qã„ DNA Ÿ]~XZ4,Z'.ø
J

�
!gëg~ÐA�QyÅZq-(,~ZôoQ7Z(™äÅZYi]ŠîìXZq-

6,»x™DƒñZL$™)Õä
G

]Æ_.ZK DNA OW,±è NEZ0+Zi~ÔZ4,Z
'.ø
J

ÃÔ
c*ic*Š{ 10 ÔÜs Polymerase DNA gëg»ç™**ƒ@*ìXVwÆîg6,

°]Æˆ[Ð7gZƒ@*ìXtÑboƒîg6,Á (Bases) ãCŠ~›ë
ÆÔ�ŠgzX6,W‚à Catalase ƒCìÔ»©ÒpÐZ4,Z'.ø

J
ÆÔ6�

ÑÄ‚ãCÙ]~¹™@*ìX 50Æ
ÆÝwÅlZgÐƒ@*ì�ŸÆnŠg»g DNA Skgëg»ç

ƒCìX3QkÅ¢zg]Ã‡ì™@*ìÔZzgS4,Z
'.ø
J

QkaZzZgÅÑbÆÒp

Ð»x™D�XŸ~‰£â]6,ÔZ4,Z'.ø
J

ÃŠÒpÐÔgzÝÅgëgÆ
ŒÛd$ŒÛd$gëgÐ»x™**ƒ@*ìÔYè˜Vz{»g™ŠƒD�Ôz;VgëgÑg
~WCìXAic*Š{!gëg~Æ‚Bz{ZL$™)Õä

G
]7g}™D�ÔQÚ„

4îg6,Ÿ¡qg�Æ‡.Þƒ@*ìX
Æn»x™CìÔz{Zq-ŠzuZ!*‡°{ DNA Z4,Z

'.ø
J

ÅaZzZg�
ÝÑ]Å»g~~Ñq-gS DNA §i¿ƒ@*ìXZq-M®ZŠZ4,Z

'.ø
J

Å
pŠÌ DNA ìÔpQyÅaZzZgZzgZEwñe$Ãg~Ðƒ@*ìXQÌÔ
Zq-Gene 6,)T~ DNA, On/Off Switch Sk¿Ã!*‡°{g‚rìXZq-

Àòîg6,g3 Switch 6,z”Ã!*0+ñg‚rì(Zzgg‚rìaZzZgÃNzw~X
7ic~ÔZ#J-�¢zg]Zq-Z4,ZìÅ:aZƒCìX "Off" Y@*ìZq-

85Âî
G

Zq-gN*‚Z9Zy»nŠ!Ÿ~z̧q5+k,ƒ@*ìÔƒ@*ì¹„ZëÔZzg
}ò¹„JƒD�ÔZzg"ÑgZ4,Z'.ø

J
ÅÑ•ÓxÆÓx!*ëï™¿

cZƒD�X�ÛZøZzggëgCÙZq-ÅÔZzg‚Ó]X6,z{¿cZƒD�ÔQy
ÓxÃ¬„Ðç™Š{ƒ**ƒ@*ìXCÙZ4,ZìÃ3Ã¡qgppÅÚÃÒ
™**ƒÇZzg%LËtÆXSknÃy™@*ìSyÓxë]?ÃySkƒ
Ã!*‡°{¯ñg‚rìZzgŒŠêì�z{CÙtÐ6,}gìÇ?ÃySyƒÃ
6,z¤/Zx~Zk§bÐÑ@*ì�gppSk6Zq-Z(ë{Âx@*�SK̈ãŸ
¡qZzgi0+{g{n?ÃygÄYìt!*bZ®g~Ski',Š„Âx~�7g}
îg6,¶‚>V6,Œƒ@*ì?t‡ŠgÇZvì�™@*ìZzgaZ™@*ìtÓxX

Z¤/Zq-¿YyYìtÓx¾wÃpŠÆZLŸ~Zzgg‚rì
‡/SyÃKÅÔA$z{™sîgÐŠN0*ñÇZvÆz�ŠÃÔ�øgZ{Û
ìXtz„ìTä�…aZHìÔZzgCÙqÃ�ëŠÙ�ÔZzgÓx−V

Ã�‚g}i}ZzgW�âV~ñ�Š�XÃðÌZvÅŠ„gk (Entities)
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ÐWiZŠ7ìXCÙY0+Zg3Ôëç¤™D�Ôƒ@*ì"ÍYèz{ZvÆ
Z(g~gT�ÔSk {Ÿ]ZvÆê z @Zc*]Æ'»x™@*ìXZzgaè

nz{Sy&6VZzg)©àpZm»bCÙ{™D�XtZq-JZzg¤{t
Zzgç**u**]~ƒCìËÆnÌÃZ0+Zi™}tƒ¼Zzgìw™}
ZLW\Ã�gZq-WiZŠ�ÆÔZq-7{Z·t»Ô²|~ÔQk»‚gZ

Kãz�Š7g}îg6,ZvÅ�ÛâÎŠZg~~ÎgLìX85Âî
G

Z¤/‰izgŠï�
SkìwÃtƒi',Š„ð³ìZ·t»ÔCÙZq-Z4,ZìQyÆñV~ÔCÙ
6,z”ZzgCÙZq-Z9ZyZÖg™@*ìñZk»SkÂxÆ‚B�ZvÐQyÆ
n¯c*ŠHì�ÚQÏÐéyqÝ™D�X

LLz{ : Sk|»ÌZÖgÔŒÛWyÐqÝ™Š{Wc*]~Ìƒ@*ì
ë��Zvg‚rìZzÑŠÔz{Âƒ!*ÂVÐ0*uìÔÉZÏ»ì�¼ì

(116 )Îg>ZÂ{Ô W�y~Zzgi}~ƒZÏÆ@*Ẑg�Xóó
LLZzgQÏ»ì�ÃðìW�âVZzgi}~ÔƒQkÆ7Àê NÆ@*,

�ÔZzgz„ì�«!*g¯@*ìQZkÃŠCÙZñÇZzgz{W‚yìQk6,ZzgQkÅ
�áyƒÐQz6,ìW�yZzgi}~Zzgz„ìi',Š„£VzZÑXóó

(26,27 )Îg>Z°zxÔ

»u*�Ôc*ÃðZzgZ§Zs~? DNA /HZ4,Z
'.ø
J

Ô
ÆnÔ�¯@* DNA ZzgZ4,Z'.ø

J
»ÎZwÔ�»x™@*ì¹¼ DNA

~ÐZq-ÔX»�Zg»YI™D Dead Locks ìQyÆƒÐ(,}
LL**‡.ÞfëÏóóZ,Zq-ÍLÆZ{îÅßg]Zg»Y ‚oÔZq- �

ÆŠzgZyÔ‚o™D Section IzVÆnaZ™ŠîìT»z{!*g!*gÔSk
3Å¹„ë{‚½V~ÐZq-ìÔZzgZ4,Z

'.ø
J

Ô‰Ÿ DNA �X
Æë{6,z9ƒD�Ô�!*ëï™Zq-Âx~»x™D�T~ÐÃð

ÌŠzu}Ð].Z7ƒYìXSkë{ÂxÐ85Âî
G

Zq-zZu:æENEÃÌU**
**eƒ@*ì?T~z{ƒzfe�ZzgŠúò™D��‰{LL›zúóó
0*D�ŠzuzVÐ¬„X

Ã DNA ~¼SkÅ,ÒyÅˆìÔ Section 6�¬Æ
ZLÝÑ]Å»g~~Z4,Z'.ø

J
Å¢zg]ÑhƒCìX@*ëSk%³6,Ô¼

ÃZL DNA Z4,Z
'.ø
J

Æn�‡.Þ¯D� Ô ¹„ŠNqaZƒCì
ôZã™D�Ô Å DNA �Z4,Z'.ø

J
CÙ%³6, — ÝÑ]Ãz�Š~ÑäÆn
»sB™D�!*g!*gÑzqÐWy DNA A$o™D�ËÌtÅZzg

Z4,Z'.ø
J

Ô @*ì ~ñ�Šƒ DNA ¢zg~aZzZgÆ¥â]�¬„Ð —J-
ÆNzw~»gGYD�ÔQy¥â]Æ_. DNA 6,z9ƒD��

~ƒD�XŠzu}ZÖp~ÔZ4,Z'.ø
J

Å C o d e ~D N A �Qk
Æ**eƒCìX',ÜsSkÆÔZ4,Z'.ø

J
Å)ñ�ŠÏ DNA%Synthesis

ÆnŠl,|ÅA~ RNA Zzg DNA aZ™**Ô� Ribose ~Ô6ð$™)Õä
G

]»Ø¤/
Æ�yƒD�Ô7ƒYìXSkÃZq-Šzu}ÒpÐ-V7™**Ô�

Z4,Z'.ø
J

Å)ñ�ŠÏ~**eƒYCìX SynthesisÅ DNA 

ÔZ4,Z'.ø
J

Æz�ŠÆnÑiòƒ@*ìÔZzg-V„QkÆ',@ DNA

t|ÔSg»YIzVÆnZq-”h+â-Ï7™CìX
ÃtSg»YÆnÔtŠzë{ÂñV»Šg7¼gÔ7Vîg6,ÔZq-

$+F,!hÏîƒ@*ìÔYèz{SyÂñV~ÐËÅÌZEyjîg6,zŸs#
™ä~**‡.ÞƒD�X85Âî

G
Z¤/ëtÌ™fe�QyÆ**eZÅ™)ÿŠúò

¬Q½ZåÔZ·‡]Æ³~ÔÂëÃtÌt™**ƒ@*å�A$Qy DNA Ã�
Z4,Z'.ø

J
Å¯z^ÆnÌZOg™**ƒZåÔ�QkÃÜGYäÆ‡.Þ¯ñ

TÃZOg™**7,Zå¼ DNA Šz!*g{Z·tÐXQÌÔ™sîgÐÔ —¸
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z‰ÜJ-ÜGYäÆnÔz{Ë»x»7ƒYåZq-**xCŸÆnX
Z4,Z'.ø

J
z�Š~ — @*ëZ¤/ë¢Ì™fe�Šzu~**Âßg]6,

Ð¬ÔA$Ìë6gƒDt™ä�� DNA Šz!*g{Z·tÐÔ — Wñ¸
Ôfí{™äQyÆaZzZg Data Bank Z4,Z'.ø

J
6�QÌ7gnp¸
ÃZzgS:]ÃX Data

SyqÑ]~Ô85Âî
G

Z¤/Zq-Z4,ZìªCÙƒZå)!*z�ŠÓx**
]Æ(Ô
XZ4,Zìģ¯@*ìZq-**‡.Þ DNA @*ëÔ¼Zzg»aZƒ****eƒ@*XSknÔ

tŠzZL‚B’ñ!*ëgnp�XZg»YIÃðzŸs# : ].Zð‚g}»‚gZÀ
ÅãCŠ6, DNA 77™Mh��ùƒ¼z�Š~Wc*åZzgùøg}

i0+ÏÅZ’ZYƒð¶XtãCŠ~ZbZYbCÙ{™D�ÔZq-9îg6,**‡.Þf
ëÏQyÆZ’ZYÐÔñ�Šg„ƒÏXeg:îÃ$4øEÔZq-**xC6YŠZy

Zzg DNA �µ5Ò©ð GEg6-Eg;Ðmg‚rìÔHì�z;V6,ÃðSg»ð@*gõ
Z¤/%ä}2x¬LƒZƒ@*ÔÂSk%ä : Z4,Z'.ø

J
Æú7ƒ$Ëì DNA

¬aZƒZåÔ DNA ~iaZ:ƒZƒ@*?Z¤/ DNA }2x»HZEwƒ@*²Z¤/
ÂÐYy0*@*�z{4ƒ0*@*Zq-F,ù}2xÆ‚B?H DNAù

‚ãZ(¼ÎaMhƒD?
Zq-0*Z+Zg¡‚?7ƒ@*ìÔZzgz{%Zq-F,ù}2x DNA

ÆÔ¡‰ZzgŠzu}§i;ñ¿ÐÔW‚ãÆ‚ByZ[ƒY@*ìX
�3 DNA z;V6,Z(Ãð}2x7g;ìzŸs#™äÆn�ù

¡´40î NEHÅnÏ~ DNA ‚ßVÐi0+{g{eåÔ²F,ù}2xaZƒZåX
¹ƒY@*ìISkÆ!540î NEGEZg1V‚ßV~ZZ4[Z·¹$+ÑîÆ³~Ô
F,ù}2x�áZ+„Lú0*eƒÇXSk!*]»"—ÎZw„7QÞì
�Šz‚ã!*ëï™aZƒMh�X@*ëÔëc*Š™D��Sg»YI~i

‚?»c*Zq-zZuZ4,Zì»ù DNA zŸs#7™n��Q½**85Âî
G

Zq-zZu
eƒ@*ìXSg»YILÌSk!*]ÅzŸs#™ä~‡.Þ7ƒD�

Æ% Enzymes» DNA Æc* DNA �S·tÅzzÐÔZq-Z4,Zì»Q½**%
»¯**Ô**eƒ@*ìX DNA Q½**Ôc*85Âî

G
Zq-zZuZ4,Zìc*6,z”»

ZzgZ4,ZìÅ™CÙ~ÂÔ�Zg»YÐ0ÓxŠ“ðWîVÃ7g}îg DNA

6,"ûŒÛZgŠîìÔÃZg»YI(,}Z<[Æ‚BlÙZCD�XZ%k
Sg»YIÔ§»CâCÙÔ�ÛZ7-!X‚Ån.çE~ÔTÆp}ÔZ%k§»CG̃+

$¨45é GG
GESøg} : ~�áùƒD�Ôt™@*ìËÌSg»ðzŸs#Å**
CÃ

i0+ÏÅZ’ZYÆ!*g}~¦gZ]Ãz‰ÜÆ*gäÆ‚B‚BãCŠ~îg6,
Î"ƒÇQk : :Üs&+Z]pŠZq-!hÏîì Gene $+Üƒ@*ìXøg}n

‚>V DNA ÂxÆ!*g}~Ì�Wc*ƒÇz�Š~ÔaZ™äZq-3!ÝÑC
Æ!*g}~!*]™**ZY4ì�Zq-Ø«g~Q½D�Ôpâegy
Ÿ]~SyÝÑ]ÃoƒZ4,Z'.ø

J
Åñ�ŠÏÅ¢zg]ƒCìXSkÆ

&+Z]pŠË!*]ÅÌŠ7™@*ìXQkÅñ�ŠÏÅzz¡ DNA ´z{Ô
¥â]ƒCì�z{ZL~g‚rìZzg�Zq-6,z”Z4,ZìÅaZzZg~ZEw

ZzgZ4,ZìÆŠgxy)©àîg6,ë{ģƒ@* DNA ~WD�XQkœ6,Ô
Å^6,Ô DNA ZzgZq-Z4,ZìÃQkÅZq- RNA ìÔÑq-™@*ìZL~
Ãu¤/x™ä Amino Acids ÔZ4,Z

'.ø
J

Ã Ribosomes ÆnÔ Synthesis

‚>VÃ'tZ,ƒ@*ì6�qÃzZµƒ**ƒ@* RNA ÆnÔZzgv™ä
7g}ÂxÃW**ƒ@*ìz�Š~�gZq-Z»ðÆÔc*QƒY@*ì"»gX : ìŠ¢š5é

EGS

z;VƒMh�»°Zzg§jÔŠCÙ~ÂÆ!*CÙÌÔ@*ë~°ZÒwQyÃ7
Š8ƒVX

»œgÔÌ Institute of Creation Research, Daun T. Gish
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XZ4,Z'.ø
J

DNA Zzg DNA Hì�z;V6,ÃðSg»YÅ@*gõ7ƒ$ËìÔZ#L
˜VJ-|»mƒ@*ìÔZ¤/pFZq-y~zCR : »ñçqik,cW@*ì

»gzZ×VZq-Y0+Zg3ÆZ0+gƒCgS�Ô�pŠ3Æ’Æn!**îg6,
***k,ƒD�ÔZzgt»gzZ×V�Ú!*g!*gƒCgS�ÔSy»Z®g!**

Z4,Z
'.ø
J

6,ƒ@*ìXZ4,Z
'.ø
J

»z�ŠÔY0+ZgzVÆz�ŠÐ¬n{±è NEg;ƒÇXëÃ
6,ÓÏ¿ Hydrolysis Z4,ZìZq-Z(Z4,Zìì� Protease �Ûn™**ƒÇ�Zq-

™@*ìc*6,z”Å¹™@*ìÔË§bÐZ’Zð™*ÆGzŸC**xC%·C
XQkÅZ’ZY7g}îg6,n{±è NEg„ å Z ~aZƒ (Primordial Soup) âù

ƒÏÔYèz{ZKÓÏ¿ÅS¤ÅzzÐg;ƒÇlÙ!»gÔn{±è NEÓx
ÆŠZ],{Ã~Wñƒñ¸Zzg¢„ÃðÌ6,z”Sk 6,z9Æn�Qk

Ã RNA Óx R Nases :eƒÇXZÏ§bÐÔ ÅŠ„gkÐg^
Amino,  Ã DNA ÂhD¸Óx D Nases n{™D¸ƒVÐÔ

¤/z\ÃQkÆ%·]ÐZµ™DÔ̧ D e m e a n a s e s

ÃŠzg™D¸Xz){X Carbolic Acids Ô%·]ÐÓx Decarboxylase

ù%·]Å¯z^~Sy¤/z:»ZN[eƒYåÔZ#QyÅ
ñ�ŠÏZq-Y0+Zg3Æ!*CÙÆ!*‡°{âjw~g„ƒC¶n{±è NEX

%Ë{C6,zZiÆÔA$ŠgCZN[Ð¼Ì™Mhgxi0+ÏÅ
Z’ZYÆ‚BÔ!**îg6,**
]~Ðƒ@*åX

zZd Caryl P. Haskins !*z�ŠQkÆƒäZq-Sg»YIÆÔ
»gJZŠZg{Æ@Ze$»gÆÔAîg6,t™@*ì�t**eƒ@*ìZyŠzâV
!*ëZ®g~ë{ÂñVÆnQ½**Z·tÐp¹ic*Š{j,ŒSg»ð

ÆCw6,ƒD�Ô~i¡q�Z!*] Biochemical Genetics ÎZÑ]Ô
Ð¬g~�X

¬UªCÙƒZåZzgA$QQ½ZåZzgÔQk Genetic Codeù  

ÐÌ¹¬Ôùi0+Ï&+Z]pŠÑzqƒð¶i}6,Ô!*¹g{̂ìwÆ
 nð0*ä't|�ÓxY0+Zg~�°iâ:i0+{�Ô§i;ñ¿

ÆnÔŠzâVÃ Translation Æ!*ZW, Code ÆÝÑ]ÆZzgQkÆ DNA

¢zg]ÑhƒCì¹ic*Š{ZoZ4,Z
'.ø
J

ÅZzgt�ÔQkz‰Ü‚ÓC‚854è
EG

G
Ðºmîg6,ZÖg™Š{ƒC DNA QyZ4,Z

'.ø
J

ÅƒC�!**Çîg6,pŠ
ZzgSkÆÇÐ Code �Ô7™CìZq-úc*VZg»ðuhgZiÃ'H

!*] ÆfgZù7Vîg6,Zg»Y~ªCÙƒñ?̧t (Translating) p~
½ã**‡.Þ¢Š3ðŠîì�Z(ÃðZ·tz̧q5+k,ƒeåÔaZ™D
ƒñ)©àëŠHVŠzâVY+$Zzg¢zg'@*�z{ŠzâVZK’YÆn9îg6,
Zq-Šzu}Ð%1og{ÃXZq-eZgzyÐ¬Æ¦gÆÒpÐtQW$¨45é GG

GES

æZìÆ‚Bg„ƒÏ�g¹„¤!gÞŠ]ÆZq-nÆ{mðÆnX
ŒV6,Šzë{‚854è

EG
Gik,c�XSg»YIZ4,Z'.ø

J
Å¯z^Å
�¯ñgnp� Amino Acids zŸs#Æ‡.Þ7gì�Ô»°Á�ù

Zq-Z4,Zìï0*D�9Ÿ~aZ™äZq-6,z”Xz{85Âî
G

ÃÒÌ7Å
ÅZ’ZYÆXÐX DNA ìŠz$+zƒäÅ

|t�tŠzâVë{‚854è
EG

GSk§bÐ7ƒC�6�Q7
T§bÐZq-f)ŠZg¤/ŠZ**Y@*ƒ — …c*ŠŠÑ**ƒ@*ƒtÎZw%©¬c*Z&+{

7™@*ìÔZq-(,~ÂZg»YIzVÆŠgzZi{ — Šzu}ÅaZöÆn
6,Ô‚³F,¹Æ³~X

tzZ¢š5é
GGS4+Zòt~ÐZq-ƒ@*ìÔ�pgŠ|§»]Zg»Y

IzVÃŠ}$ËìÔ�ÃÒ™D�ÔðÐ?Ø™ÔŠ¶ÅZq-zŸs#Ô
Óxë{ÂñVÆnX»z{‚o™D�ÔZzg?m,™äuÐ̂zi™Š{
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)xZzg"g*Š“ðW}Skñçq6,XSg»YI:ÂÃðÃtgnp�TÅ
ZzgZ4,Z'.ø

J
ÆÔZzg:Ãð DNA ãCŠ6,z{?m,™ÃÔ!*g}~¯z^ÆŠzâV

)Ç}2éÅ?m,ÆXz{‚o™gìƒD�Zq-"VwÔª]Z0
Zzg DNA ZzgŠsV~)©à7{Æ‚BðÆXzZãîg6,ÔŠzâV

Z4,Z
'.ø
J

‡ìG‰�¡Ç9(6,Ô3~QyÆZµZµZdwÆn
Zzg!*bpŠZ®g~S:]ÆXz;V6,ÃðZzgzŸs#ðÐ(,|™7

~ÔCÙZq- Helix DNA ÃZq- Nucleotide ƒ$ËìXZvŠ8ìZq-zZu
zZu�CÙÃ�z{g‚rìZzgCÙZ9Zy�w•™g;ƒ@*ìZq-DÙZg;é°]Å
gëgÐÔZvCÙœ6,ÔZzgôZãZzgNzw™@*ìQyÓxÅX˜VCÙqqÝ™C

ìZq-åëÏÔZvÅ%èÐX
Âé»g™ŠƒD�Yèz{ZvÅ%èÐƒD�XZK̈yßv

i0+{gT�YèZvZ(eLìXtZv„ì�Y}ìCÙ§i¿Ã�ÔCÙ3
~Z�x0*@*ìZzgCÙZq-ZK̈y~85Âî

G
�Lg;åXtZvì�Nzw™@*ìZzg

ð™@*ì%ËqÆ§i;ñ¿Ã�Zq-3~z̧q5+k,ƒD�Ô
‚ã�Sy§i;ñ¿~Ñq-ƒD�ZzgÓxgLÐgLZbZY�
Q7¯D�XSkzzÐz{��Zq-ðÐ?Ø™Zq-zŸs#ÆnŠ¬
™D�ÔƒD�Zq-â-ÏÅqª~Xz{pŠÌzZ,ƒD��z{Ãð
ZzgŠzu~zŸs#77™Mh�QyÓxqzVÆn�ZväaZHì

ZvëÐZK"Z•¤‰Ü»ZÖg™@*ìZq-We$ ó Q7¬Š}™�LLƒY!ó
LL*¼aZ™äzZÑìW�y»Zzgi}»ZzgZ#¬™@*ìË»xÃÂ-V :~

(117 )Îg>ZÂZYÔ „�Ûâ@*ìSkÃ�ƒYÔ:z{ƒY@*ìXóó
ÃNzw™D�X RNA /Z4,Z

'.ø
J

�
ÆÔ DNA ÔZq-(,Z‚?ƒ@*ì�Ôé Ribonucleoacid Ôc*RNA

ÐZƒ@*ìÔtZq- DNA 6,Œƒ@*ìX¾qwt Nucleotides Î@*g
~DNA Æ� Thymine g‚rìOñ Uracil zZuezgc*±Æƒ@*ìZzg

ÅaZö~Zë Enzymes Æ‚B»x™Dƒñ DNA ñ�Šƒ@*ìX
Zq-zZu(,_  — ™ŠZgZŠZ™@*ìXøg}Z�x~ËÌ§i¿Æn
Šg»gZ4,Z'.ø

J
» — ƒñ!*wÅ¯z^ÆnÓx6ð$™)Õä

G
]ÔVwÆîg6,

aZƒ**ƒ@*ìX
ÆQkz~ÇYD�˜V6,Z4,Z'.ø

J
Ã DNA \â]ÔSkn

!*ëZ4,ZìaZzZg»»xZ�xŠï�Ô RNA Zzg DNA aZ™**ƒ@*ìXaè
ÅaZöÌQÏ(ƒãƒCì˜V6,\â]ÇYD�XSyÆ RNA

ÃZq-u¤/xqªÃZ(g™**ƒ@*ìÔ DNA zZµƒäÆnÔtÑixƒ@*ì�
~',WæƒnÔZzgt�Z4,Z'.ø

J
Cytoplasm %œ/{Ð RNA Zk§b�

~Šzu} SynthesisÆRNA ƒÃXQÓxZ%Zi Synthesized

Adenosine Triphophatase Z4,Z'.ø
J

Æfg=NzwƒÃXQy»g”{Ô
Ã AT Pases ÆZEwÃ‡ì™@*ìÔ²ŠzuZ ATps ~ÐZq- (ATpase)

oƒ£xÃYäÅ@Ze$ŠêìXSkŠzgZyÔDÙZg;Šzu}Z4,Z'.ø
J

Z�x
Šï�DÙZg;Šzu}$™)Õä

G
]�éQÏ§iÆ%ÖVÐ*gD�@*�3Ã

: i0+{g3YnX@*ëZq-¹Zë`6,izgŠ¶Å¢zg]ÑhƒCì
HY@*ìZ4,Zì6,zëÆnÔQÌtZ4,Z'.ø

J
ƒD Synthesized RNA

Ðz�Š~ Genes ‚ã RNA ™D�! Synthesized RNA ��
ÑñYD�Ô3~%œ/{�gâeÖÆ¿cZƒ@*ìTÆ³~Z4,Z'.ø

J

Ðc*QkÆ Gene ‘W�XZ¤/Zq-Y0+Zg�taZƒ@*ìZq-ÍŠZg
‚?ZŠðgZƒ@*ÔZzgt�‰ RNA ~ÐZq-¸T$gLÔZk»È Genes

Z4,Z
'.ø
J

7¶ƒD3~XSknÔz{$™)Õä
G

]X»Z®gZ4,Zì6,ƒ@*ì�»g
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G‰7ƒD�ÔzZµƒä~**»xƒYD�ÔZzg�tÍŠZgg{Y@*ìX
Z¤/Z4,Z'.ø

J
Zzg$™)Õä

G
]z{Z�xŠï�ƒD�ZëÔÂZ�t***k,îg6,%Y@*ìX

Ã¢zg]ƒCìpŠ RNA ÐÔp RNA Z4,Z'.ø
J

¯ñYD�
Z4,Z'.ø

J
Å@*�Z4,Z'.ø

J
Ã»g™äÆ‡.Þ0ÃZzgZL{ñVÅZ&b

6,ƒ@*ìÔ DNA 6,ƒ@*ì6� RNA ™ÃŠzu}ZÖp~Ôz„q»Z:t
Æ‚BXZ#Zq-6,z”Å¢zg]Ñh DNA tÂx»x™@*ìÇ6�

ÆRNA Polymerase ƒCì»g™ä3~ÔZq-Z4,Zì�Y**Y@*ì�g
J-Xz{0*@*ì6,z”Ð0 Data Bank J-Ô3Æ DNA ™̂@*ì

ÃÔ»gƒäZzg“WZq-ÜQyÅX‰Zz‡]Ô¾qwÔQk6,z”Ð Data

´̧V~XSy TÃ�aZƒ**ìÔƒYì;ƒZƒÔZ Data0
‚g}´‘ÅÜqÝ™@*ìX RNA Polymerase qÑ]~ÔZ4,Zìª

Ñzqƒ@*ìZzg˜VJ-z{»ƒ0*@*ìXZ(™DƒñÔ Data ˜VÐ�
Z4,ZìÎVÅÌä©8ì�Z¤/p�̄g~ÑÅŠ7™DX

Åñ�ŠÏÔZq-ZÔZgÆ6,z”ÅaZö» Data )¢zg~
Spliceosome fg=ÌƒYCìXSkqÃgz1Å{§ÔZq-*Z4,Zì��g

æZèÎVÃDÙZg; Non-Coding ÆY**Y@*ìÔSk¿~Ñq-ƒ@*ìZzg
~ Ã�¢zg Chains ™@*ì Join ï™ Æ•zVÐU@*ìÔA$!*ë Data

ƒD�6,z”Å¯z^ÆnX
�Chain Zq-gKÏ : nŠ! RNA)Codon + RNA Sk`6,Ô
ÆSynthesis J-áYCìÔ6,z”Å RibosomeÃ Amino Acids

Amino Acids ÐXz;V6,CÙ Amino Acid n(ÃÓk~W**ƒ@*ì9
ÅŠg»gƒCìXZ¤/tZë%³ + RNA Ænz;V6,ÁZiÁZq-n 20

»Ÿn{ DNA ÆÜÅ»g~~oƒîg6,»x7™@*ìÔA$ DNA

Amino Acyl + RNA ƒYñÇZzg"¿ƒ�gìÇXZq-{mZÓmZ4,ZìÔ
Æ‚BÓk + RNAÃ Amino Acid Ôf)ŠZgƒ@*ìÔñizV Synthetase

~ÑäÆnXSk§i¿ÆŠzgZySk!*]»Œƒ**ƒ@*ì�CÙ
Amino ÃÔZzgt�ÃðÌŠzu} Amino Acid áÆ¸ì9 + RNA

~ÐOW,7ƒD�Xaèik,cZ4,Zì»x™@*ì%Ët Acids 19

ÆÝÑ]Å»g~~ù¦îg6,{g`ƒYD�X DNA ÆÔtçZ]
ÆÝwÅ»g~ RNA ÝwÅ»g~~Ô DNA t)Dßg]qw

ÝÑ]»g™D�ÔƒD�Z4,Z'.ø
J

� RNA ~ÌQ½CìX6,z9�
Å)ñ�ŠÏ RNA ÐaZGYD�XSknZ4,Z'.ø

J
Æ!*g}~ RNA

~I**eƒ@*ìXSkÒpÐSg»YIÑ¦)b»‚o™D�Z#ë
Å)ñ�ŠÏ~aZ Proteins ÝÑ]Ô RNA Polymers ë��ù

™Mh�ÔZzg-4SkÆ',@X
ÆSàZ4,Z'.ø

J
ÃZK7g~&6VZzgÓxZdwÆ‚B»x RNA

~z�Š~WDìX@*ëQkz‰ÜÔQy RNA ™**ƒ@*ìÔQÏœ„Ð²
Ð»gƒ**gLìX RNA Z4,Z'.ø

J
Ã
Zg»YIÔSk§ŠÅÂô™ä~**»xƒYD�Ôc*tÌzŸs#

7Š}0*D�ùSy‚½V~ÐZq-ÌZ·tÐWc*ƒÇX
Hz{ìw™D��ãCŠ~îg6,ŠzZ‚ã�Zq-Šzu}Ð

WiZŠg{™»g™Š7ƒMhÔ̧Wñ¸z�Š~Z·¹îg6,Zzg%ËzzÆÔÇ
Šz!*g{ — Zq-„œ6,ÔZzgZq-Šzu}Ã̂l™ÆÑzq™D�ZC»x!*ë

Z·tÐWñ?̧HÃð‚bŠZV�*ZgZìF‚wI~!™)ÿ{âV
~Zzg�Y}ìSkÂxÃ!*gq-·9Æ‚BÔ™@*ìZ( (Laboratories)

¼Zq-Šúò?HZ(¼Zq-)‚³Ô)xŠúò™**¡ƒ@*ì‡.Þƒä
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ÅðÅ|ÃÔ�7g}îg6,ƒ@*ìZq-ŠZrËÌZ, Allah Zïg™ä
‚bŠZVÆn?ZkzzÐÔz{9./õ FLHƒD�ÃtSg»YÐÔ@*ëgZè7
ƒD(,"WÐAîg6,SyŠúîVÆ‚BXOñSkÆz{ÃÒ™D�
CÙqÃgppZq-‚³]Š}~-4ÔpZ(¼™ä~Ìz{ƒD�ZL

ÔQyßÍV~ÐZq-ì�t Leslie E. Orgel **»xXZg»YIÔ }Ñ
¬L RNA ™Dgì�SkZÖgÆ**
]ÃXë?m,™D���áZ+

Å™*'t:© RNA Wc*ƒÇZzg‡ìHƒÇ�¼�Z[ågZY@*ì
g‚rå Probiotic RNA z̧q5+k,ƒeƒÇÔëâ^™D�ÔZ¤/ (Scenario)

: ŠzpZm�W`ZDg7�
Zq-&¢AÔ6,z9ÅæŠÆ%ÔÜqÝƒäÅZzgZq-‡/

jZ!Šêì Orgel ÆCÙ%³6,XŒVÔ Synthesis ÓÏ¿™äÅ6,z”
aZ™@*ìÔ‚B~!*ëZ4,Z

'.ø
J

ÆX RNA Zq-{C§i¿»‰Sg»Y�
Qk)Ç§i¿~Ô¾qwÔt**eƒ@*ìÔSyë{‚½V~ÐZq-

ÐX ÆZbZY~ÐZq-:æENE85Âî
G

BZ¤/ÔWäŠzÔZ!pŠ‚½VÃz�Š~Z·t
ZvÅðZkŠgåì�85Âî

G
Z¤/ÓxSK̈y™*~¸ÂV~Ñq-

ƒYDÔÂz{QÌZq-zZu3aZ7™MhXz{77™MhÃð�Šw
i0+{7g{Y%Z4,Z'.ø

J
RNA zŸs#ZvÅðÆnXZq-ÂxT~

ÆÔƒCìSk¾wÅ�{F,+Ô% RNA ÆZzgZ4,Z'.ø
J

ñ�Š7ƒMh%
Ë×}zZàVßV~ÐZq-X

óZzgZq- : ŒÛWy~ZvëÐZg�áŠ�Ûâ@*ì�z{{ÛÔìÓxZâY»
ZkÅ¶Kãì¯**W�âV»Zzgi}»ZzgTŠg)}�Sy~Y0+ZgZzgz{
Z#eìQyƒÃ™YìZ‰Xóó

(29 )Îg>ZØgòÔ

/‰{mZÓmZ4,Z
'.ø
J

Z4,Z'.ø
J

Ð0CÙ,ƒCì!*Çª]Z0ÔZzgCÙ»x�Z4,Z'.ø
J

Z�xŠï�¹„ZÌÆqïƒD�XZknCÙZ4,Zì{mZÓmƒ@*
ìXSkz»ÑªCÙ™**ƒ@*ì�CÙZ4,ZìŸ~g‚rì6,¡½ï EHS:]X

Z4,ZìÆZëZdwÅc*ŠŠ;ãÆîg6,Ôë”gs™D�¬x
ÅzzƒD�ÔZzg�̈gz„Æn Clotþ Z˜jV~ÔQyZ4,Z'.ø

J
Ã�pyÆ

¢zg~}2éÌ½™D�XZ¤/ÃðYyYì�ùZ4,Z'.ø
J

‡.Þ¯D
�Zq-¿Ã!*]™äZq-Šz„Æ‚BÔ3äZq-Ih+{VÔ¯Z0+zi

— ƒäoøÐc*ðÎäZzg—ZäZzg»x™äÆÔA$z{0*ÌYì
{§pZ{,SyZvÆZÅâ]~Xz{àäÇ�z;V6,ƒ@*ì

Zq-ÑÓxZÅâ]Æú�Qk6,«GYD�ÔZzgt�CÙ3~z;V
z{c*Š™@*ì� — ƒCìÃðq)©àZzg{mîg6,aZ™Š{ZK̈+MÆn

ÓxZâYYg~gnp�ZLZdwÃZvÅ%èÐZzgt�Z¤/z{Z(eLìÔZv
ÑY?ÓxÃZq-7,Zî6,Zq-œ~Xz{Y}ì�Z¤/Z(œWc*ƒ@*LÔz;V¼Ì
:ƒ@*ƒ™äÃÔ7ƒ@*ÃðiXz{Š8ƒ@*�Z4,Z'.ø

J
aZG‰��gZq-

ZÅxÆQkÆŸ~ÔZvÐÔ¿cZ7ƒMh�tËZzgfgZùÐXt
!*]Zq-¿ÃgZá™Cì{ÛÆoƒ£zzYÅ§sÔZzggpp¢oo{
QkÆz�Š6,Ô�ƒ@*ì¹(,Z$!*yZzgg3zZÑÔSk™*~ZzgˆÅ™*ŠzâV
~ÌXZ4,Z'.ø

J
ÆmÐCÙ,ŠNeZßQkÅó{ÐÔZzgL:Èß�z{ƒ

ZÅâ]�?6,�Zvä?Ã«HìWiâöÆnX
/Z4,Z

'.ø
J

�\â]v™D�Ÿ~
vg}Ÿ~Z¡[»Ywxîg6,u¤/òÃ‡ìg‚rìX
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Z¡[Ô(Ÿ-@î EGEZzgZ¡IYÆŠgxyZgnoÃ‡ìgnp�ÔTÅzzÐZ©â]Zzg
’k]Z¡[Æfg=Úîg6,ÇYD�ÔZ#vgZ;BË6,hD
�Ôz{œÑzqƒ@*ìÔZq-¬Ð�Y@*ì

(Ÿ-@î EGEÐZq-',¹¥zÆfg=�È
YCìZ¡[Æfg=XZ¡[Zq-Šzu}»‚o™D�SàOV

�g Gaps 6,�ŠzZ¡!Ÿ]ÃZq-Šzu}ÐZµ™D� Gaps 6,c*
QÀìZq-„ÐÔ (Impulse) ÆBD�XZq-’q-c*Ø Synapses

6,ÔA$z{ Synapse ZzgYg~gSìZLgZ56,Z#J-�z{W7YCZq-
úÒÏ™@*Š3ðŠêìZq-X» Gap » Synapse IYCìz;V6,X

Ã’q-Å¥uYCìZzg’q-Æfg=�ƒZ : Æn (Impulse) ’q-
J-î~**»xƒY@*ìX@*ëZ+ÃðÂL (Nerve) WˆÆ„

A �WÃ&ìÔZq-6ð%“ (Nerve) ƒä70*CÔYè„
~gh@*ìX Synapse Æ**xÐ Cetylcholine

ñ§Š¶’q-)Ø(Ã*gäÔ−zZá„Ðzßw™ä
6,BìÔZq-ù· Synapse ÐØ (Nerve) zZá„J-XZ#„

ÆŠzu} Gap ÆXz{ Gap ‚Ó]»ÔÔƒñWg0*gQk Acetylcholine

ÐÓk~g{™Šzu}3Ãw•~ÑD�X Receptors u}6,ñ�Š
]¾æ NHD�Yè\x

(Ÿ-@î EGEÐ!*izJ-VŠHƒ@* (Muscles) Zkœ6,gv‰
ZEw™D (Nerves) ìÔ?Z[ZVMhƒZC;BZzghMhƒSÐXZ¡[

ÆÒpÐF,−\â]ÆnXptÂx Morse Code �Zq-Âx
ÅÑÄƒÏª Dots 6,Œƒ@*ìXAic*Š{Zë\xƒÇQÚ„ic*Š{ Dots

Qã„upƒVÐX Dots

!™Cì — ’q-ÔŠzu}ZÖp~ (Nerve) CÙ„ —DotCÙ
‚Ó]ÆZ�ÛZiÃXZ¤/Qk»Šzu}ÒpÐZÖg Acetylcholine pŠÆZL

zhCìQ4Z¡[Æfg=� Š ƒÔ’q-�?Ãñ§ŠîìhävgZ;BÔz{
‚>VÃZ�ÛZi Acetylcholine ‡.Þ¯D�?Ã½ÆÔ@*ëCÙZq-Z

™D�XQk:LÆ'´‘˜V6,F,−à}0*ñYD�QÐ
™sƒ**ƒ@*ìISkÆŠzuZW(ìz;VÔc*zg:\â]Zq-Šzu}~

]½5Òø
YE

°]Æˆ[ 500 ïYD�XZ¡[ÆnXÃÔ‰Zz‡]Ô
ÔF,−àzVÃ Acetylcholines ÐF,−™ãƒCìÔQk»Èt�¼Š

™**ƒ@*ìCÙB²~X Wipedout

Z4,Z'.ø
J

Sk§bÐaZG‰��z{ Acetylcholinestenase

Z(ƒ¼™Mh�XtÓx¬ïZ4,Z'.ø
J

¹ic*Š{gëgzV6,¹ic*Š{
‚>VÃMhŠï�X§»C6YŠZâVäˆ[Îc*ì Acetylcholines

DÙZg‚>VÃ',!*Š™Šï�XZq-Šzu}:©~ 25 �z{CÙ²~
B² 40 ‚?ÃŒÛd$ Acetylcholine S4,ZìZq- Esterase ÂÔCÙZq- ŠB

~ÂhŠêìX
ŒVFŠiÔt!*]ŠCÙZðˆì�Z¤/85Âî

G
Zq-zZuZ4,ZìÅŠêìQk

»Zë÷ÔY0+Zg%**Ñzq™@*ìÔYèøg~i0+ŠHV«ƒC�Sy%cÆ
−V6,�ëÐZg1V²/õ

YNEgLƒD�Zzg�øg}Z�x~Úu¤/x
o]ìSk!*]»XŸÆ Acetylcholinesterase ¿gT�XpŠÐÔ

ÓxZ4,Z
'.ø
J

~ÐÔZ¤/ÜsţT$ƒDÔÂëi0+{7g{MhÔ̧YèZq-
Alzheimer ÒpÐÔøg}ñVÅZ9$o-ö GH»ƒ̂ƒCX"‡°ŠHV‰

%nÆÔƒD�}òÔ�Zkik,cZ4,ZìÆZL!*‡°{ZdwZ�xŠ¶
Ô**gïqÑ] Acetylcholine ~Ô**»xƒäÐaZƒD�XSk%n~

’k]c*Â¹„$zg Nerve Æ£¨~¢„',!*ŠƒY@*ìÔZzgZk§b
ƒYC�zßwƒä~c*QZ¡!Ÿ]Ð7g}îg6,vƒä70*C
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Zg[Z¡!Ÿ]ÆŠgxy!*bg*ZzgZ¡!YwW:~Qy~ 100 �X
DÙZg;é;ƒ@*ìÔZv»Zq-¹„�á0+Zg»xƒ@*ìXZ¤/z{Sk§bÆ
Âx»ZN[™@*ìÔz{"—ÔaZ™YìZq-%æZèìÆ%

Æ}ÌSk6,X',¹W%Ë¡Å¢zg]ÆZ¡[ÆŠzl Gaps

$+zlËMhYD�X@*ët7ì�ùŸ»x™@*ìXz;VZ¡[Æ
Å¢zg]ÑhƒCìÔZ#¡Æn!*)̄úÔ Gaps ŠgxyzZµ

Z¡[ÆŠgxyF,−»ƒ**eƒY@*ìÔZzgŠzu}
²-.1¹Òø

GGÆnSy‰ ²-.1¹Òø
GGÃgz)ƒ@*åXSkÆƒÐic*Š{f;-$½}UîV~ÐZq-
ƒ@*ì�ùSK̈yßvZyÓx!*ÂVÅï™D�!™)ÿ{:~Ú0*ä

,Ô¬] Z¾qÔ7}Zzgë7VÆ!*g}~,XZvaZ™@*ì
~Zq-)©àëÏ~ÔZzgQ7z�Š~Ñ@*ì!*bZ®g~Æ‚BX
ŒVÔëZq-ÂxÆZq-zZu:æENEÅ»gzZÇV»ç¤™D�X¾qwÔZ¤/?
SkgLÐ:æENEÃQkÅ£xZÌÐUDƒÔÂÂxZLÓxZdwÐøzx
ƒY@*ìXŠzu}ZÖp~ÔÜsZq-zZuZ4,Zìƒ@*ìZq-¹„Zëz
Z¡!Âx»X?SkÂxÃc*}4,xÃ]c*SÐZzgic*Š{‚ŠZ7™MhXHSk
Z4,ZìÆnñizV7ƒ@*åÔáY**\xÃ(Ÿ-@î EGEÐ�7àåvg}!*izÃÔ

ÉÅŠHåvg}Ÿ~}X?‡.Þ7ƒD¸85Âî
G
w•Š¶vg~Qi

ÃÔñµŠ¶ÜsíW!*Šì»ZLŠz„ÃX
�?gnpƒÔaZG‰�ZvÐXt§i¿ Âé tª]Z0

Zg[Z¡Ÿ]~�3w»]ÆnÔ? 100 ŠCÙZc*Y@*ìÚvg}Óx
CÙgziZ�xŠïƒZzg"Ñg’k]vg}jZkÐÔZvY}ì�¼�CÙÃð
™@*ìXZvvg~™«™@*ìZzg»CÙœi0+{g‚rìXtÓxiVZvÆ
Nzw~ƒC�ZzgQÏÆWÐuùVgSìX

: ZvSk!*]ÅCðÐëÃZq-We$~zZ,™Z@*ì
LLZzg7ƒ@*ìÂËqw~Zzg:7,kìSk~Ð¼ŒÛWyZzg

7™Dƒ?ßv¼»x�ë7ƒDq¢vg}0*kZ#?ẑsƒD
ƒSk~Zzg¸T$7gL¾}g[ÐZq-fg{½i}~Zzg:W�y~Zzg

(61 )Îg{-÷Ô :gN*Zzg:(,ZZzg�7ì?Â[~Xóó
/6,¡½ï EHZ4,ZìupyÆßƒä~

»Âxg‚rìZq-)©à (Blood Clothing) pyÆßƒä
1�»g™Šƒ@*ìSkŠg"Íîg6,�Z#vg}Ÿ»Zq-z–Y@*
ìÔ?¢™Mhƒ�py»·î¢„¥uYñÇZzginpŠÃ$™d̀Xz{DÅ

ªQ½WCìT§bÐZ4,Z
'.ø
J

vg}Ÿ~Zq-"Í!*‡°{
§i¿Ð»x™D�XZq-in7g}Ÿ~ËZg~ÅZq-ØaZ™Šê
ìXæZìinÆ£x6,ªCÙƒCìXZ#pyyÑzq™@*ì}ÌŸ
ÐÔÓxŠø7[fgZùw•~WD�ZzgŠzh7,D�inÅY+$XSk`
6,Ô‰‚ãpyÆ**áÆ‚BÔgT�ÔŠ¢š5é

EGSu¤/x¿ƒYD�Ô»°
Ð� Blood P la te le ts ZzœgëgÐX«?ZæZŠÅàðYCì

“gT�X‚g}pyÆ Platelets BD�Xt Thrombocytes

·î~ÔSk§b�˜y}py»y)̀c*Èpy(ƒg;ƒ@*ìÔz„}t
åƒD�ŒÛd$~P}ŠZgÅ§bX Thrombocytes

ÆY**Y@*ìÔt Von Willebrand Factor Zq-6,z”��g
™@*ìZq-qŠXÆYñ Call ZæZŠÆn Backup éZq-7ÖzZáÆ

ÃZ# Thrombocytes zZgŠZ]Å¶KyŠ„™DƒñXt¿gzuŠêì
Ø^Y@*ìZzgŒZk!*]»qÝƒY@*ì�(6,Š}ñ�Š¸X

»ñµzZgŠZ]6,W**ÔWÇ{™@*ìŠzuzVÃZ�ÛZi Thrombocyteª
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™äZq-{mâùÃÔÇZ(�Z¤/Ãðågg;ƒ@*ìæŠÆngi+-6,XOç
»xÅÔZq-Ši«æZìƒYCìÔZ4,Z'.ø

J
»xÃewfe�XSkñhJ-Ô

|~ÔZq-M®ZŠZ4,Z'.ø
J

Å¬„Ð»x~Ñq-ƒYCìÔ@*ëë
ZKÂzQy6,%Ãi™D��7g}îg6,ß™äÆ§i¿~̂zsgT

�XŸå)ZëZ4,Z
'.ø
J

Ãˆ~ZEwÆnQVñg‚rìÔZ�ágZ]
~Q7¬Š}™Yä»x6,Üs²z{Wzßw™D��QyÅ¢zg]

Zq-"¿)ZëZ4,Zìƒ@*ì�WiZŠZ:îg6,7g}Ÿ~ Fibrinogen ìX
~i”{qª~ƒ@*ìz{"ÑŠzh Plasma w•™@*ìZzgpyÆ

Î@*gLìZ#J-�Ÿ}a^:Î©8ìÔZzgA$z{̄g~u¤/xƒY@*ìX
~Ë»x»7ƒ@*ì(,kìinÆz Plasma�Fibrinogen t6,z”

**òÔ Thrombin Å§sÔZ#Zq-WgZxÅqªaZƒYCìÔŠzuZZ4,Zì
Æ&òV~ÐŠzÃ»^ŠêìÔZk§b Chain 6,z” Fibrinogen

~$+wŠêìXŠzu}ZÖp~ÔZq-¬»"¿ FibrinÃ Fibrinogen

Z4,Zìu¤/xZ4,Zì»™ŠZgZ(g™@*ìXgLÔ6zZá)É4hå GZg(8zõ OZ[in
‚>VÐ!*0+ñgnp Fibrin ÃŠzu} Fibrin ÆR6,ªCÙƒD�Xt

aZƒCìÔZzg6,z9¢~ÐZq-Šzu}Ðï Chain �X³~Zq-?
ƒ@*ì�áCìXˆ~^™Ôt Clot YD�ZzgÄ°Ï¯D�XtZ’Zð

Yw~$+w™inÃeJ7-fe�ÔQÇéZq-ßîg6,#/õ ENEƒñ Fibrin

ÔZ4,Zì5Ë Thrombin TñäÆYwÅ§bƒYCìXA$Qkz‰ÜÔ
Ã¢o™ŠîìX Fibrin clot ~$+wŠîìÔ� XIIIa Ã5Ë XIII 

Ãu¤/x™Cìz{Ìpy~Zq-)»g™Šqª Fibronogen�Thrombin

Æ**xÐñ�ŠƒCìXt¹ZëƒCìÔYèZ¤/ Prothrombin~
ÚgëgÅqª~ŠzgZypy~�áïgSìÂt‚g} Thrombin

Ÿ~Ú Clotting Åh•»!*)̄0YCìXZzg"‡1 Fibrinogens

ÃÌËZzg Prothrombin ƒä@ìXËÌZ,ç{ÆD+ZguÆnÔ
B@*ìÔ�z‰Ü6,‚B Stuart Factor Z4,ZìÐu¤/xƒ**ƒ@*ìXz{Z4,Zì

Ãu¤/x™äzZÑƒ@*ìXZ¤/z{Ìu¤/òÆ‚B Prothrombin Š¶zZÑZzg
S t u a r t w•™g;ƒ@*ìpy~ÑzqÐ„ÔA$QÏßg]~Ô
ÌClotting }2xÃQÐÑzq™@*ìZzg"‡1 ClottingÚFactor

py~w•ÆŠzgZyz{Ì Stuart Factor ÑzqƒYCìÔSkzzÐÔ
pŠÐ»°7ƒ@*ì Stuart Factor u¤/xqª~ñ�ŠgLìX¾qwÔ

ÔSkÆ‚B Accelerin Ãgpp!*¿XQÌZq-ŠzuZZ4,ZìÔ Prothrombin

~$+%ÆnXSkn Thrombin ÃQÐ Prothrambin »x™@*ì
ÌÑzq~Zq-u¤/xqª~7ƒ@*ìX Accelerin ë™Mh��

TQkÅu¤/ò»ÂxÔÑq-ƒ@*ìZq-NÃ�äzZáÆîg6,LL%© ¾
ƒ@*ì� T h r o m b i n Yèt — ZzgZ&+}óóÆßÃi™ä~

z{t — Ãu¤/xg‚rì!Sk|Åë¾§bzŸs#™D� Accelerin

u¤/xHY@*ìQÏZ4,ZìÐ�pŠÃu¤/x™@*ì?SkÅzzt� Accelerin�
»‚B Prothrombin Ô7g}îg6,Zq-¹„ÁÑbÐ Stuart Factor

ÅZq-§ Thrombin Šêìóó³ƒ@*ì�gZq-ZôïlZgÆîg6,Ô
lZgåŸ~»ggSìX‚gZ1Ñzqƒ@*ìQkÅZëZôoÆ‚BZzg

»ÂxÌ7g~gëgÆ‚B Clotting u¤/xƒY@*ìÔ Stuart factor �y„
¤/xƒY@*ìX u

Ãz̧q5+k,ƒäÆ Clotting Æ‚Bpy Factors tÂxZ
‡.Þ¯@*ìXZ4,Z'.ø

J
ÃY'ƒ@*ì¾Ã“u¤/xƒ**ƒ@*ìÔZzg¹VQyÃ

™**ƒ@* Cover ÃQ7 Gap ¢zg]ƒCì̄¾™äÅÔZzgŸ~ÃyÐ

115116 Zq-7ZCá�Zq-‚g~'Zq-7ZCá�Zq-‚g~'



ìXQyÃtYyheÅÌ¢zg]ƒCì�“QyÃZLÃ»xÃ»™**ƒ@*ìX
»§i¿�Zq-inÐÑzqƒ@*ìZ#Zq-oƒ%³6,¥Â Clotting Z¤/

»È Clotting 7ìÔtŸÆnZq-”h+ç{aZ™@*ìX"‡1
ZzgZëZ�c*]»ZLZdwÆ (Congestion) pyÅ**CV~Z745é EGEtŠx

Z�xŠ¶~**»xƒY**ƒ@*ìXZknSyZ4,Z
'.ø
J

Å»gzZÇVÃgz)¢zg~
ƒY@*ì�Zq-Šzu}ÃÚîg6,u¤/x™gìƒD�X@*ëŠzu}
Z4,Z'.ø

J
Sk!*]ÐSyÃzZ,™ZD�X

ÃÌUäÅ¢zg] Blood Clot Z#Zq-Šiinq$ÿ LƒY@*ì
ÑhƒCìX‚ã�Sk»xÆn©6,í�z{ÌƒD�ÔŠz!*g{

ÆY**Y@*ìé8Æ»x™@*ì»U Plasmin Z4,Z'.ø
J

XZq-��g
6,Fibrinogen 6,ZC»x™@*ì:� Fibrin, Plasmin ÃX Fibrin Clots

w ñyZ̄™Å"¿qª~Z¤/Z(7ƒ0*@*åÔz{aZ™@*Zq-¹„Â
ic*Š{¢~Ð»x7™YìÔ�zZ¢š5é

GGSZq-ÃZ+{ Plasmin ÆnX Clotting

Ô�u¤/xƒ@* Plasmin zg:inŠg„ƒä70*@*ISkÆ : Å!*]ƒCì
Ã‰„z{00*@* Clots ÃÂhŠc*ƒ@*ÔÂhŠêì Fibrin ìZ#inªCÙƒ@*ìÔ

gT�XCÙ Âx~Ñq- Clotting ìXz;V"ÑgŠzu}Z4,Z'.ø
J

pyÆ
Zq-Æn¢zg~ƒ@*ìáÆ−c*7gZZq-{m§i¿ÔZzgÓx8zõ OƒD

�Zq-**‡.Þfë{ÂxÆTÐZq-zZu:æENEÌUc*7YYìX
(D ye d  i n  t h e '¾6,ÑsLåZq-ŠZ#ÖI

ŠCÙtÔpZ[z»ª™@*åðÅ|ÅÔÜs~Zg»YÆXz{ Wood)

â$¹ÿ
J

"ÔìÔÆû{~ZŸ†™@*ì�0åQkÍLÅªÐ�Zg»Y
» Blood Clot Zq- : ÂxÆŸ~ Blood Clotting I‚o™gì¸

ƒ**ƒ@*ìZq-ë{ÔMZŠZò§i¿Ð�"Ñg6,z9»ZEw Form

ÆÃðZzg»x7gnp�XCÙ Clotting ™@*ìÔ‚B¹‚g}�ÎZñ
»|x Behe 6,z”»Z®gZq-Z4,Zì6,ƒ@*ì�QkÃu¤/x™@*ìXZk§b

6,z”c*Z4,Zì?6,z”7Ôz{Z4,Zì — �Q¸g@*ì¬ : ¹‚ŠÏÆƒ@*ì
™äXpYVŠg]Q¸gCì Switch On Æ%»x7™YQk6,

u¤/xZ4,ZìÃ¬?%6,z”ÆÔz{Ë»x»Ì7gLXSkÆ´z{ÔZ¤/
Q½CƒCW×W×²:*gä6,‘‡]»pyËŠHƒ@* Blood Clotting

ñ]~ISkÆz{LƒZƒ@*6,¡½ï
EHXÂx�**‡.Þfîg6,ë{ƒ@*ìX

HÃðÂxƒYì�FÎ%Zi6,Œƒ@*ìÔQk»Ãð%³
‚ŠÏ»qï7Ô¯c*YYìc*Uc*7YYìÔH¯ƒ@*ì�g³Æ

Åg‚Ó]Æï0*äÐ!*ëZ·tÐ?H"Åg�ZCÙZ·µîg6,Zq- "
Âx»Zq-zƒ@*ì?HZ·‡] Clotting Z4,ZìÃaZ™D��pyÆ

7}aZ™D�?HZ·‡]aZ™Mh�Ãðq%ËZzgbÅæŠÆ?
Sy~ÐÃðÌe7ìÔ"—XSg»YI|Z]gnp�

»Âx� Clotting Z0+JZNŠZ0+ñZ·‡]6,Ô"Åg�ZCÙaZ™D�Zq-
ªCÙƒ@*ìZq-ŠsV~�gÅg~{�™ÆXZ·teZgz"2.ç GEGEx»Zq-»f[

"ìENGìÔ�GzèÒpÐ7Z]aZ™@*ìXSkzzÐSg»YIŠzuzVÃ
¢ŠÑäÅÃÒ™D��Z·t6Z0saZ™@*ìÔ7Z]aZ™@*ìÔ
ZzgaZ™@*ìÃðÌq%ËqÆX|Ô¾TÔtì�t**eƒ@*ì

ËÌ6,¡½ï EHÔ!*‡°{ÂñV»Q½W**�gZq-³ÆÔZZ4[Ô"‡°{Zzg
"ÅgbCÙÐXÃðÌZZ4[zZ§Zq-}2x~Z(„ë{Zzg-Ô

Âxƒ@*ìÔZÚˆk�‚ÓCCw6,Šg»gZq-ë{ Clotting 6�py»
ì‚g}»‚gZ§i¿ÃRz0+JXéZzgŠzu} Šê »ñVÅ„»Ô<

ÂñVÆZK̈ãŸ~ÔtÂxZzg‚g}Šzu}7™D�i',Š„¤‰Ü
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ZzgÑZvÅXZv{ÛìÓxZâY»ZzgÓxq,�QkÆ�ÛâÎŠZgXLLZv
ìvgZâ´Xz;V7ìÃðqŠÎZñZvÆXz{{ÛìCÙq»XSkn
QkÅ„Š]™zXz{CÙqÆnf)ŠZgƒ@*ìXÃð7ŠNYìQkÃXp
z{CÙËÃŠ8ìXz{Óx(»Y+zZÑìÔCÙqÐzZ,ìXóó

(102,103 )Îg>ZwZÅxÔ
Lysosomal /Z4,Z

'.ø
J

~ÐZq-�3~izgŠZgu¤/ò7™@*ìÔƒ@* Organelles

Zq-B¢aÆ Imicron ầZyƒ@*ì¢~X² 0.5 ŒÛd$ Lysosomeì
Z4,Z'.ø

J
gnp Degradative DÙZgz,8~î OÅ�#Ö»ƒ@*ìXz{ZL~Z

�X]ìSyZ4,Z
'.ø
J

»ÔZÒZ’Zð§i;ñ¿Ÿ~Z�x0*D�X
Z4,ZìÂhYhZzg Lysasome ƒCìÔ (Grinder) ÔŸ]Å_ Lysosome

n{™Šï�QyŸ]Ã�'×h+Ë»xÆ7gT�XÙc*ÔzZ],kZzg3
Ægd/õ I

GÔ%Š{!*©Zzg(,}vyg‚yfgZ]Óx{g`GYD��ƒD
��g}òÆSyZ4,Z'.ø

J
Å»gzZÇVÆ�úghYD�»gWæ8zõ OXÃ

™YìX RecycleŸ
VwÆîg6,Ô@*gq-z�aZƒ@*Z#?g¥/Dƒvg~¢ÃÔƒD

�!*ª]%Š{úVÆQkgK~Xz¢„Ë0*Y@*ìZzgQkÆ¬Å
»ÂgYh™Ô%Š{!*:VÐÖgZ Lysosomes qª~WY@*ìÔ]ì

Šï�X ŠÑ
~»x™D�XtZ4,Z'.ø

J
Zq- Lysosomes ZZ4,Z'.ø

J
36

‚|#ÆZ§ZsÅG~Zq-ÎgZcÅs�ZzgŸÆÚ(,"zZá
Ÿ]ÃÂhYh™Q7Z(™äÐgzuŠï�XtZë÷ƒ@*ìÔYèZ¤/

¢zg~ t§i¿zZµ:ƒ@*ÔÂŸ]Ÿ~(,"»ŸYg~gnpÔ��Å)

(,ðF,~Å̂~ªCÙƒ@*Zzgxîg6,‚g}Ÿ~k%k“W”X
aètZzï�ÛZøŸÅæZ¢š-ö

EGÂxÆnZëƒD�ÔtZ4,Z'.ø
J

~0*ñYD�Ô�Ùc*Zzg Macrophages Zzg Leukocytes À˜
(Phago Cytosis) Šzu}ÛzãâŠzVÃX»z{‚o™D�ÔZLŸÆZ0+g
ÆPhago Cytosis) ™heÆ‡.ÞƒD�X) (Ingest) Æ¿ÐŠZ4
The Miracle of Immune !*g}~'×h+¥â]Æn;gzy¼ÅÂ[

Š¶X System

(New Delhi: Good World Books 2001)

4,Z'.ø
J

âŠ}ÅÂhYhÅ)©àZqÆqï ZLysosome

�X ƒD
ÆZ0+gÔ¾qwÔz{‚•qª~ƒD�XZ¤/ Lysosome

ÅGé„YCc*MhŠ~YCÔZ4,Z'.ø
J

QyŸ]ÃMhŠbÑzq Lysosome

Æ§i¿ÐÀ˜t Autolysis ™Šï¸XÆZ0+gz{pŠƒD�XZq-
�'×h+»xÆ‡.Þ (Organelles) n„Ô%æFNZäc*yZ[�c*]c*Z,Z�c*]

3ÆZ0+gt§i¿Z�xŠêì CÙ Lysosome 7ƒD�Ô6,ƒCìX
Zzg‰ ZzgQyZ4,Z'.ø

J
Æfg=gh}Ô{g`GYD�Ô%Š{Z�c*]Ã

Zz‡]7g}îg6,pŠŸ]ÃÌn{™Šï�X
VwÆîg6,Zq-M®ZŠÙc*Åvg}Ÿ~‚B½ZÆŠZ4

Lysosome ƒCìXSyÅn„»�ÛnÔ²z{ZÌvg}ì~ƒD�Ô
™fe Ingest Z4,Z'.ø

J
Æfg=„Z�x0*@*ìXQÏz‰ÜtZ4,Z'.ø

J
Ùc*Ã

Ð™s™Šï�ì~„ÔSk§bÙc*ÃÃ‘ Wastes �Ô½ZÃSk
ÐŠzeg™Æì„~âgeZs�X

Z4,Z
'.ø
J

!*g!*gZZz‡]~¹„Z£â]6, Lysosomes
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ŸÆ}.#ÖZ�xŠïgT�XÜÆŠzgZyÔŠ̂ZãÆ%~�³ƒ@*ì
3ÅÚ(,ðF,~»Ô~ZL»xZ�xŠïgT�Xt‡/²~̂i(,J
ƒg;ƒ@*ìÔƒ@*ìZq-i0+ÏXîZzg7ZC%ÆŠzgZyÌSyÆ�ÛZø/Œz
p!Z�xŠØYD�X¾qwÔt3Å(,ðF,~»Ÿ»ƒY@*ìaZö

Lysosomal z{ƒ@*ì˜V6, — qª~W**ƒ@*ì Former 6,ÔâyÆŸÃ
ÆºmŸ]!3›å NGƒ™Z4,Z

'.ø
J

»g™** Lysosomal Z4,Z
'.ø
J

WÐWD�X
Ñzq™D�Ô6�z{ŠÒpÐY…��QyÃH™**ƒ@*ìXA$ˆ

!*giZî»ây 40 ÆŠkŠâVJ-Ôz{Yg~gnp�Zq-(,Z§i¿n„»ÔZq-
Æg3~X

 Z4,Z'.ø
J

ÆÔŠg»gƒD�!*gWzg~ Lysosomal n„ÆZW,Z]Ô
J-(ìÔz{ÑÍ™@* (Ovum) »3ú Sperm ~XZ# (Fertilization)

Z4,Z
'.ø
J

Ã��áÆ¸ìZL‚B§i¿Ão Lysosomal ìn„Æ
ŠZ4 Sperm ™GÃ�úÆZ§Zs0*ðYCìXSyZ4,Z'.ø

J
»]ì�

ƒYìZzg!*gWzg™YìúÃZLÐÔZ4,Z'.ø
J

ÅæŠÐX
aèÓx§i;ñ¿Ÿ~z̧q5+k,ƒD�‚ÓCCw6,Ô�áZ+?

äLìw:Hƒ�ŸÔ**»g{âŠ}ÌgÄYìX|~ÔŸ]Ú
%DgT�‰‰SK̈ãŸpŠÃ].h+™@*Y@*ìZzgSkÅÚÙc*Zzg

Zzg**»g{âŠ}ÚaZƒDgT�XZ¤/Q7¦ — zZ],kÆÜs~
ƒä»ñµŠc*Y@*ìÔtƒYìÆŸ]ÆniCÙ»!*)̄0Mh�Ô

ZK Organs ƒYìÔ (Congestion) pyÆ·î~‰»V6,S745é EGEtŠx
Z4,Z'.ø

J
Ÿ~SkÆÜsZôo»»x Lysosomal »g™ŠÏgzuŠï�X

™D�XéZK̈ãŸÆÓxŠzu}8{ð OVÆÔz{¹„ëq»bCÙ{
™D�XLK‚½V~æZì7™DXz{̄g~îg6,**»g{âŠzVÅ

Ù|#™fe�XÃ{g`™äÅ¢zg]ÑhƒCìZzg¿cZƒYD�
ŸÃi0+{gppÆnXz{‡ŠgÇZvÆ¬Æ_.»(D�XZ#J-
�ZvZ(eLìÔÃðÌ¤‰Ü7™$Ëì�¼z{™D�c*é™D�X
Zv�á0+ZgÑzZÑZzgi',Š„¤‰ÜzZÑìÔZzgQkÅ»gv~~Óx£â]

: ”ƒD�XT»ZÖgfsÅZq-We$~ƒ@*ì
LLZvÆÎZÃðqŠ7Ôi0+{ìÔƒ»åtzZÑÔ7ñ$ËìSk

ÃZzóZzg:’ÔZÏ»ì�¼W�âVZzgi~~ìÔZzgZ(Ãyì�\gl
™}QkÆ0*k1SkÅZYi]ÐÔY}ì�¼ËÆgz',zìZzg�
¼QyÆúÔZzgz{ƒZq©7™MhËq»SkÅ¥â]~Ð1A
�z„eìÔRöìQkÅ™Ï~ÓxW�âVZzgi}ÅZzg¤/Zy7ZkÃ

(255 )Îg>ZÂ{Ô åoSy»z„ìƒÐ',F,ÑzZÑ
(Inhibitors Enzymes) /'×ZØ»gZ4,Z'.ø

J

ÆOrganelles Z4,Z'.ø
J

Ÿ~Úîg6,u¤/x¿gT�X
ŠgxyF,c]Æ³~Ô6,z9Z4,Z'.ø

J
Y…��“QyÃ!*¿ƒ**ƒÇZzg

Ú»g™Šƒ**ƒÇX‰Zz‡]Ô¾TÔQyÃZK»gzZÇVÃ»™Šbc*gzu
Šb7,@*ìÔ²$™)Õä

G
]F,¹5+k,ƒD�Zzg3Æ¢zgc*]Æ7gZƒäÆ

Šzu}ZÖp~ÔZ#Z4,Z
'.ø
J

ÅæZìÐ»x — Zq-„jCw6,í�
Ÿg‚rìZq-ÂxÑäÓx»gzZÇVÃZq-Z!x6,Xt — 7gZZ�x0*Y@*ì

ƒ@*ìQy»Zq-�á0+ZgNzwÄ�`c*Y@*ìZzgŠzu}6,z9Z4,Z'.ø
J

Ë
ÌZ4,ZìÃ!*0+|™SkÃ»xÐ"Š4™Šï�XZq-'×ZØ»gZ4,Z'.ø

J
Wc*

ƒD�X Irreversiblec*Reversible

)¡!*&+(**‡.Þ Covalently, Bind '×ZØ»g» Irreversible

Binds '×ZØ»g!*&+Ô¾qwÔZ4,ZìÃ Reversib le pwƒ@*ìXZzg
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'×ZØ Reversible ™@*ìÔªp~¬gèƒCìX Non-Covalently

(2 )  Non- '×ZØ»g (1 ) C o m pe t i t i ve »gŠzZlxÆƒD�
'×ZØ»gÔZq-Z4,ZìÆ Competitive Zq- (1) '×ZØ»g Competitive

Å Substrate u¤/òÅ(6,g»z^aZ™@*ìXt'×ZØ»gÔZ4,ZìÆÇ
ÐÈñ Substrate ÜZq-Z4,ZìÅ‚|#g‚rìZzgZ4,ZìÃÔZL!©ð E£

g�ÆOñÔ'×ZØ»gZLÐ!*0+ñg‚rìZ4,ZìÆu¤/òÆ(6,X
'×ZØ»gÔZq-Z4,ZìÃOñZkÆ Non-Competitive Zq- (2)

u¤/x£xÆZq-ZzgZ£x6,!*0+|g‚rìÔÍc*z{Z4,ZìÅ®s™Šêì
Yè!*0+"zZÑ'×ZØ»gZ4,ZìÅU*æ‚|#Ã$+wŠêìZzgSk§b

ÆģÐZ4,Zì»u¤/x£xŠg}ÁƒY@*ìX¾qwÔ Substrate

'×ZØ»gÔZq-Z4,ZìÆu¤/òÃ7g}îg6,{g`7 Non-Competitive

™@*ìÉÜsQkÃÁ™ŠêìX
SkÅ4+VwìX'×ZØ»gÅ$+zªÔZ4,ZéÙc* Pencillin

Enzyme- �QyÅï~Š-ZgÃ¯äÆnŠg»g�ÔQyÃMheZmìXF
Z4,Z'.ø

J
Drugs Æ_.»gGYD�Xt Inhibition System, Drugs

Æ»x~g»z^7™D�Ôª�Ùc*c*zZ],kZ4,Z'.ø
J

ÆnŠg»g
ƒD�ÔQ7ÌÐÔ'×ZØ»ggzÈ�X

ZzgSk§bFZq-Z%ZnZzgic*Š{yZ[ƒäÐgzuŠñYD
�XW`ÀÆŠzg~ÔÆ´`~ƒÐic*Š{»x!Æ‚BF,¹ƒðì

ZlxÃ Æ(Cancer) z{¡'×ZØ»gZ4,Z'.ø
J

ÆZEw»³ìX‰u¤y
ÌgzÆYä»Zkygz×ƒYìZ¤/Z4,Z'.ø

J
ÅÙ|#™ÆZzgQkÒpÐ

'×ZØ»gZ4,Z'.ø
J

aZ™ÆÔù~Ð?Ø™{§pZ{´`HYYìz,
ÓxzDìkÌ‰ßgÂV~Z4,Z'.ø

J
ÐzZhƒD�X

™zh 20 eZË�is™Z^ÔZ4,Z'.ø
J

ÆâeÖ6,»x™DWñ��
GƒñƒD�XSk!*]ÃZrVäÜ:Æîg6,7H Megnify ±5é

YNE

Æ‚ãYD Aspirin feƒ??¢Æ‚BÈMhƒ� Aspirin H? :ì
�ZzgÃu™D�Zq-Z4,ZìÃXtZq-Z4,ZìÆ»x~ZŸ†™D�c*Z¤/

WY ¢zg]B�ÂZ4,ZìÆ»x~:aZ™D�ZzgtÌH¼WÒ{7
ìÅ7|Ì™D�XùŠÙ„ŠÙvgZŠgŠaç M8¸T$ƒY@*ìX

Z4,Zì'×ZØ»g‚>VÃQÏâjw~ñ�Šƒ**ƒ@*ìT~�
Z4,Z'.ø

J
ƒD�ÔYè‰qÑ]~Ô§i�z{7™D�Z4,ZìÅu¤/ò

Ãgz1ÆnÔZÌ»qïƒYìXVwÆîg6,ÔZ4,Z'.ø
J

Åu¤/òÃZq-
ÆÝw~c* DNA {m`6,»™Šbƒ@*ìÔZÐ§i;ñ¿~‰

Âxc*ËZzgÂxÃÚ Blood Clotting ~XZ¤/Zq-Z4,Zìå Clotting

w•~Îñg‚rìÂZ+ßg]~py»·î**CV~}:}py
Z¤/Z( — ÅzzÐ¥uYñÇZzgZ�ñÅñ]ƒYñÏ Congestion

7ƒ0*@*ìÂ¡Z4,Zì'×ZØ»gÅz;Vñ�ŠÏÅ$+zªX
SknùZg»Iìw™D�Ô�85Âî

G
Z4,Z'.ø

J
Åñ�ŠÏ»‚o

‡.Þ7ƒD�ÔZyƒ»ˆ[Š}Mh�?Z¤/85Âî
G

ëìw ™äÆ
™D��Zq-zZuZ4,Zìz�Š~W@*ìZ·tÐA$Z4,Zì'×ZØ»gÃÌ
!**îg6,W**ƒ@*Z·tÐQÏœ6,XtZq-Z4,ZìÆn½ƒÇú0***ÔA$Â

Æn�gz1SÐ¨ Substance QÐSOg™**7,}Ç�3‚wZq-
'×ZØ»gÆWäÆnz�Š~Z·tÆfg=XZ,Zq-:©~Zq-
Z4,ZìYg~g‚rìZC»xÚu¤/òÆ‚BÔZzgZ�t¢„%Y@*ìX

ÆnZ4,Z'.ø
J

Æ (Organelle) 6�t**eƒ@*ìZq-Z�t
Zzg"—ÔZ4,Zì'×ZØ — ‚Bg�i0+{ÔZ4,Zì'×ZØ»gÅ)ñ�ŠÏ~
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»gÌÃðZÌ»qï7ƒ@*Z4,Z'.ø
J

Å)ñ�ŠÏ~XZzgSkÆ´z{85Âî
G

Z¤/
Z4,Z'.ø

J
z�ŠÌgnp�ÔÂz;V~iƒ**ƒ@*ì‰Nzw}z2xÔñµŠ¶
'×ZØ»gzVÃZKu¤/òÃŠg}Á™ä»X%SkÆÔZ4,Zì'×ZØ»ḡg~
îg6,ÓxZ4,Z'.ø

J
ÃgzuŠï�ÔZzgz;V6,Z4,Z'.ø

J
ÆnÃðñµ7gL

ìÇîg6,Sk'×Z›ic*ŠCÐQ½å3»X
e-eZzg±543ï EGEGgze!*î{X»!óÎ‚ÌÐmg;ìÔfs»Òy
: 7Hì

~Ô Primordial Soup t!*]™sì�Z4,Z'.ø
J

ñ�Š7Ô̧
~Ô�ìwHY@*ì�eJêg3å‚g~i}Æ (Ocean) ªQÏ«g
ÆZg1V‚w¬ÆŠzg~Ôg‚rå**xC%·]ZL —Pre Cambian

~T~Z4,Z
'.ø
J

ñ�Š7¸X Primordial Soup

85Âî
G

Z¤/z}¶ÌƒDÔ̧z{ic*Š{²:J-!*¹7gìƒVÐ
ƒ@*åÔ¬gpÆÒpÐÔZq-FZq-qzVÐ¯ Primordial Soup Yè

ƒYìz;VgìƒVÐ"ÑgZ4,Zì'×ZØ (Conglomeration) ÂŠ{ª
»gñ�ŠÔgz1Z4,Z'.ø

J
Ã�V�Vz{ªCÙƒD¸ƒVÐXSk§bZ,

‚ãaZ7ƒnƒVÐÔ¾qwÔZkìwÐ�z{¶Ô̧z{7g{n
¸!*¹LX

øg}Z�xÆNzw}2xSk!*]»ŒŠï�ÔZq-{§pZ{
®ZŠZ4,Z'.ø

J
ÅZzgZ4,Zì'×ZØ»gZ4,Z'.ø

J
6,gzuÎäÆnf)ŠZgg„ìÔ

Zzg!*‡°ÏQyÅaZzZg~Zzg»g™ŠÏ~gzZg¿ìXSyZ4,Z'.ø
J

ZzgZ4,Zì
'×ZØ»gzV~ÐÃðÌLpŠÆZL�ÛZøÆZ�xŠ„~ÃðÃ@*„

7',CìX'×ZØ»gpŠÆZLÒpÐLêfe7gì�gz1
Z4,Z

'.ø
J

Åu¤/òÃÔZzgZ4,Z'.ø
J

LQyÆ�ÛZøÃÃZ0+Zi7HìZzgSk§b

:g3ìZq-)áZiyZW,aZzZgZzg»g™ŠÏ6,XSkÆú�zz»g�Ûâìz{
ƒCìÓx¼ôZã�Yg~gSìCÙ�~�ZvÅ!ƒ@*ìXÍc*�CÙ
Z4,ZììZq-7{��ZväaZHìÔCÙZ4,Zì'×ZØ»gìZq-ZÅx�aZ
HŠHìZvÐ�g¾ÆXSy‚>V~ÐCÙZq-ÔZzg}2é�Q7
Nzw™D�Ô‚854è

EG
Gz{�»x™D�‚B~ÔZzg{m&¥qZDwÔ�

Zzg�¼ — z}gnp�ÔÓxÆÓxz�Šgnp�YèZvZ(Z7eLì
Æ‚BXLLz{Šc*ì? (Perfection) ZveLìÔz{áÆ¸ì7g}Z¾w

ÃCÙqÔ?äâóìZvÐZLnXZ¤/?Ñg™DZvÆZÅâ]ÃÔ?L2Ì
QyÅ7g~7™MhƒXZÏ~—7�ZK̈yæ»‹ìÔ**]ZìXóó

(34 )Îg>Z',Z)Ô
/Z4,Zì)ßY

FZq-)ß;.ç EGE!’Ogì�‚½VÆfg=Šg]~X
"}Zzg°ÐWçÅS:]Æws/ws»8™DƒñÔ¯ñ‰

ÆS:]ÅãCŠ6,eiZíG‰�X Dragonfly, Helicopters �ÔZzg
z;V6,Šg]~¹‚g~Z+q,��¡Cw6,!’q-Ã)ßYÆ
nYg~gÇƒñ�X

@*ëz;V6,ŠgCîg6,Z+ZâYÌ�X»ëßvZKgzi{Åi0+Ï
~!*Z°Z„ZEw™D�XQy~ÐZq-VwZ4,Z'.ø

J
ÅÌìX

Z4,Z'.ø
J

¯ñ‰�øg}nZq-»g”{^~Šg]~ZzgX»
�ëZL (Detergents) !*Z°Z„ZEwƒ@*ìØV~X™0z){

yzV~CÙgziZEw™D�ÔƒD�Zq-QaZzZg�¯ñYD�Ô
~uz„ List ÔZ4,Z

'.ø
J

Å Proteases Z4,Z
'.ø
J

Æz�ŠÆ³Æîg6,X
Å»g~~ZEw~WD�XQyÅ Laundry Powders ƒD�
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Z,Z4,Z'.ø
J

ƒD� Proteases ñ�ŠÏZëìYèÔ6�?Z[Y…ƒÔ
�;LÆŠzgZy6,z9Ã!*gq-‡.ÞÓŠfgZ]~!*bW�XSknÔz{

ŠÆ‰vk — W‚ãÆ‚B6,z”ÆŠ¾VÃW‚ãÆ‚BŠzg™D�
vg}ÀzVÐX6,z”SyqzV~À˜ — ÆÔpyÆZzgZ&+zVÆ

ÆŠgxy~Xp Fibers ¯D�tŠÆ¢ïÆ‚Bi™ÀzVÆ
tZ4,Z

'.ø
J

Qy6,z9Å¹™Šï��ŠÆ»!*)̄ƒD¸XZ4,Zì
‚i~~ZEw~W@* Detergents Å¹™@*ìÔ (Fats) Ô�l! Lipase

ÆFat ÆŠÆi™ä~æŠÇgƒ@*ìXÀzVÆ Grease ìÔl!c*
ZbZY Amino Acids ‚>VÐÓk~W™ÔQyÅ¹™Šï�ZzgQyÃ

~!*.$Šï�XybÅ»g~~ÌZ4,Z'.ø
J

»ZEwƒ@*ìX»HÆ
ÆZzg»HdÃ',oÆŠzgZyÔEÃ$k~�ÀZ¯D�Ô Wearing

ÆŠzgZyIU Wearing ™ä~Zq-6zZàqÆ‚B�Q7 Coat

ÐgzÂì~Z4,Z'.ø
J

»ZEwƒ@*ìXZâY�ZEwƒC�z{¶K3Zzg
Ã',q- 7g~ƒYCìÔ Wearing ¶K3Æf~aZzZgƒD�X@*ëZq-Ši

Ã¶K3ÐWiZŠƒ**ƒ@*ìˆÆ%ÖVÆnÔZ4,Zì»ZEwƒ@*ìX
tWiZŠƒä»¿Z�x0*Yì!¡ÆZEwÐ‰F,ÚÔ

ºVZzg&½5å G
G~¬ïÐÔ1W`ÀtZq-W‚yçnƒŠHìZ4,Z

'.ø
J

Æ‚BX
ÃvyàñÆXSk Fabric Z4,Zì¶K3Å¹™Šêì% Amylase

§i¿»Zq-ÃZ+{ƒ@*ì�z{CÙâjw~ZEw~W@*ìX**»g{0*ã�aZ
ƒ@*ìz{ÁiCÙÞƒ@*ìX

À}Åg8-ÅÃZyÃ'×h+]å NJgäÆnÌZ4,Z'.ø
J

»ZEwH
Ô�ŠJÍV6,¯ƒ@*ìÔÂhZc*ÁHYYìZ4,Z'.ø

J
Æ Fibrins Y@*ìX!*wc*
GYD Bleach Æn� Fabrics ZEwƒ@*ì Catalase fg=Z4,Z

'.ø
J

Å Dying �ŠgzX6,W‚àÐ�gZ’Zð»g~ÆIZkÆ�QkÅ
Zq-!»x™äzZÑZ4,ZììÔZzgSkn Catalase YnX6�?Ãc*ŠƒÇÔ

ÜsZq-gKÏSkÅlZg»°ƒCìŠgzX6,W‚àÐSkÃ™s
™äÆnSkÆ´z{Z4,Z'.ø

J
»)©àîg6,ÔØ¤/¯äÆ§i¿~Ô

³ZâVÅ½ZîV~ÔZzg]VÆgÎV~Zzg»½ZzglZ¯ä~ÔZEwƒ@*
ZL~MlZg,¶K3Åg‚rìÔZzgz{ZL@*i{»g Apple Juice ìX

gkËsqÝ™**eTƒÔ Apple ÃW@*ìXZ¤/ Cloudy qª~Š®Ñc*
�ZW,Z0+Ziƒ@*ì¶K3i™äzZá — Â¶K3Å¹ƒ**¢zg~ƒ@*ì

Z4,Z'.ø
J

ÅæŠÐX
pŠgC™*ÐùZ4,Z'.ø

J
qÝGYD�?ZväZ(™ä
pgŠ|Z�x»X — ÆnZq-(,Zfg=aZHì

ÃðÌzZupgŠ|**xCŸZq-DÙZgÐiZZ+ZZlxÆ
Zq-(,ZZÅxSK̈yÆQAs6,ƒ@*ìX‚b — Z4,Z'.ø

J
ZL~g‚rì

ŠZVÔ™*ÆZ´̧VÐZpgŠ|**xCZ�xZ‰™ÆQy»_·
™D�@*�ZZlxÆZ4,Z'.ø

J
qÝ™ÃX

tpgŠ|ï»ŸYg~gLìZ#J-�z{Ø7`feZq-
Z,Z4,Zì»�£/»xZ�xŠ¶ÅZqg‚rƒXA$z{**xCŸ�aZ™@*

Sk§b$+ÑY@*ì�z{£/Z4,ZìÅZq- Genetically ìz{£/Z4,Z
'.ø
J

Ð(Fermentakon) MlZg,aZ™nXẐiZyÔpgŠ|Z�xÆP
HYäÎìX³~�**»g{âŠ{aZƒ@*ì�g3ŠÆZEwH Extract

Y@*ìXSkÆ´z{ÔZ4,Z'.ø
J

Ã7ŠzVÐYâgzVÅZq-M®ZŠÆjV
ÐÌ (Organs) ÐÔZzgaizVÔÇñÔâÆNZ¡IY (Pancreases)

qÝGYMh�X
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¥â]Zzg)ßYÆZEwÐZK̈âVäZK{§pZ{ÂZ**ÇVÃ
{g`HìSy§i;ñ¿Ãá½ÆnZfgZ$šð

JV»ØÎc*ìX
¶K3Ãi™äÆnÔVwÆîg6,ÔOñJD+ZÛÆ�¬¢zg~Œ
YDÔ̧W‚yfZgùªZ4,Z'.ø

J
Æfg=W‚ãÐç5]Å;ðƒg„

ìÔ°iâ:X
Zq-M®ZŠ

²-.1¹Òø
GGÅ¬ZEw~WDÔ̧pQaZzZgÆ

}ò7g}îg6,z(¼7ƒD¸6�eìYDÔ̧Zzg³~:îg6,
qÝƒäzZà**»g{aZzZgÀ˜iCÙ~ƒZ™C¶Ô¾âqÔZ4,Z'.ø

J
»x™D

�Ç6�Z¤/Šgi~»¯c*ƒZ»xIW@*ìX£xÆñµ6,»x™**Ôz{Ø
Šï�zZã¶K3»Zzg7g}îg6,@*�SkÆ‚BçnBHYnÔgh

ZzgŠzu}ZbZYÔ�ÓxÆÓx¶ñYÃ Amino Acids ÃSkÆú
¡~âjwÃXÃðÌZK̈ã)ßYZq-6,z”Ã«7™$ËìZq-&¢A
Æ‚BúWzgƒäZq-ºm—6,¹™äZÐXz{1Ì7$Ëì

Æ‚?6,Zq-À}6,ÑŠ™0îEÆÔZzg:zzQk Fat QkÃú™äZq-zZu
Æn»x™}Zq-§ŠÆgf~Sk§bÐÆßÍVÅ¢zgÂVÃ7gZ
™n»x!Æ‚BXz{7¯Mh�**»g{âŠzVÃZ(g™äZq-̂Æ�

ƒÃZzgŠz!*g{ZEw~WÃXZK̈âVÆnt**eƒ@*ì Recycle z{
»�¯@*ìZq-6,z”ÃXSknSyÓx Amino Acids 85Âî

G
aZ™**9Ÿ

»ñVÃZ�xŠ¶Ænz{»g”{ŠgCZ4,Z'.ø
J

»ZEw™D��
SK̈âVÅßZ$+h+6,ghŠñYD�XAic*Š{îC»xZ�x0*@*ìÔQÏ
ÒpÐic*Š{Z4,Z'.ø

J
Šgc*Äƒ0*D�ÔŠsV~ÔZL~#`f¦

ƒñpgŠ|**xCZ�x�gi',Š„»ñVÅY™äzZàgK0VÆ
W‚ãÆ‚B0*nYD�z;V6,˜V}‚bŠZVqÝ™MhQ̧7X

tZÅx«™Š{ƒ@*ìZv»Xi0+ÏÃW‚yF,¯äÅ{§ZväSk
ZÅxÃÈzVÃ«HìÔ�gZq-pzgCÆZzgZq-¾ÆXtZv„ì�
aZHìSyZ4,Z'.ø

J
ÃpgŠ|**xCZ�x~Ô�ŠêìZ4,Z'.ø

J
ÃQyÆ

ºmpZmÔ�ZYi]ŠêìQ7Šgc*ÄGYäÆnÔZzgz{…Šê
ì&¢AÔDZzgfgZùXÅæŠÐëQy»_·™0*D�X
/Z4,Z

'.ø
J

ÓxðÆ7Z]ƒD�
HëÔSknÔL�áZ+„ŠN0*D�$+Ñî)pZ](Ã�ƒZ™D

�»gz!*g~™*~aZ™Dƒñ66‚854è
EG

GZN[ÆnZ»ñV
Lx@{~7Wc*ìQ½Dƒñ' Organ 6,Îñgpp?Ãð{m

‰ÃªCÙƒ**ec°iâ:Ôz̧q5+k,ƒDƒñSy**xCZ�x~Z
ÆZq-·¶Æ6ÂxJ-Ô@*ëë7ŠN0*D� Integration %Zi6,

z;V6,SknÆãCŠ~ZâÇ6Æ‚BÃð´#ÖÃ7WCìX : Q7}Ì
�ŠgCZN[Ô§4Æ‚B D Âx@Z]Zzg:ZoŠ!*]e :

»x~ÑDƒñpZ]Ã6�z{aZ™D�Zq-*åÔ;gñyZ4,Zì
ÆX (Organelle) c*Z�t Organ Âxc*�

tZÖpÔ¾‰Ô̧Sg»YIâ$¹ÿ
J#-.è FHEÐÔÜ:å›ë»XÃ

t™äZ7 ¸ Šzu}Sg»YIŠÙÂ¸™sîgÐÔ6,gZè7ƒD
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'.ø
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Ô�·‹D� Enzyme System�
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‚BÃtSg»YÆpŠÆŠúîVÆaèQk»z�ŠpŠÐ"pƒY@*ìX
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ìÂxÆXÃtSg»YZL~ÃðzŸs#7g‚rìÔZzg:ËnÅÞŠ]�
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J
ÅZ’ZYÐ0ÃðÞŠ]X
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#ZL~(Xt|~ƒ@*ì:ƒäÆ',Z',ÔZ#ÃðYV 6271 ƒñ
ÆX 10

80.96 ©8ì��CÙzVÅ®ZŠ»Ñ]~ƒCìÜsŒÛd$
ƒ@*ìX85Âî

G
Z¤/Ô Zero Zq-zZu$™)ÿ

G
»¸̈ZkyZ·tÆ³~

!*z�ŠÓx**
]ÆÔëìw™D�Ô�Zq-zZuZ4,Zìz�Š~Wc*åZ·t
— Sk!*]ÅÃð6,zZÔ7ìÔHz{Âì — ÐZzgZ�xŠbåZq-¬ï
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ƒCƒVXó
SknÔ¾§bt‚iÇg)@*G~(p´Vz̧q5+k,ƒC�Sy
³ZãZ�ÛZŠ~?eZgÌyäSkÎZw»�Z[Š¶ÅÃÒÅìQkÃ̀ÐÔ
�Qkz‰ÜÆqÑ]ÆÒpÐ‚bÅZ’Zð™ÐeåX�ÛZú§»C

�eZgÌyÐ¬g;™@*åÔ (1744-1829) Chevalier De Lamarck âCÙÔ
Æ_.Y0+Zg‘‡]ZLZz™s�z}qÝ™DZ̧LŠzgZyi0+Ï~
v™D¸ˆÅ±~Xz{izgŠêì�tSàZz™s�vƒD�
Zq-±ÐŠzu~±ÃÔt5Z0sÆ“WÆZò[ƒD�X}z{Šúò™@*

ì�jgZsQ½}�!*g{êÐ6�z}“™D3̧äíZz‘
Zz‘Šg½VÆÔQyÅ¤/Š3DƒC±̂Šg±X

"The Origin Of eZgÌyÌSÏnÅVBŠêìXZKÂ[
0*ã ~VwÆîg6,z{Hì�‰g†ZK½ZÅˆl~YD� Species"

~X Whales ~!*g!*gÔ²:*gä6,z}YVˆ$+wfe�ZLW\Ã
Gregor  Mende l  ¾qw‡âyÂZg_�¥xG‰¸

ÐXÅ¤&ƒCìÔ� Science Of Genetics ÐZzg (1822-1884)

z,œ~~ÔtÂZg_Æ̧Z2!**îg6,SkgzZe$ÃÔ 20 =w¬xƒñ¸
�qÝ™Š{Zz™svƒD�ˆÅYV~W×W×Ô»³xŒÛZgŠ}
Š�‰¸X

Zk§b¡~ZN[ZK@*GÅ[å�gZq-Sg»ð}öxÆX
ZzgZ0s~p´V Neo-Darwinism /

ÆŠìÆ 1930 Zq-iÅˆlÅ{§eZgÌyÆÃtÃâ+zZá

ÃWÐÑc*å�6�¬xîgÐ Modern Synthetic Theory ‚ßV~
Æ**xÐY**Y@*ìX Neo-Darwinism

)pZ](ÃZL~�áï™@*ìÔ Mutations, New-Darwinism

~yZÒVzZµƒC�ÛzãZzZ%ÅzzÐ‰gi+c*ð Genes �Y0+ZgÆ
Favou rab l e ÃúVÐc*ÝÑC{ñVÐƒD�‰z�;]

~ZŸ†»!*)̄‘W�X Natural Mutations Zzg Variations

Neo-Darwinism W`�âewÔSg»YÅúÒÏ™@*ìÔ™*~Ôz{ì
Æ³~TÅzzÐ"Ñg Process t7™@*ì��3Y0+ZgZq- tÃ

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�‡.Þ½z#$+Ñî¹„ÁÃW@*ìŠg]~ÔŠzu~!*]
ZÒ$+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$+ÑîÅVwZ+7ì�»gWæ
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Ã@*ëW`J-Zq- Genetic Code ìÔª�ªYCì�F,¹Š}$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

�¬Ýèz�Š~XŠzu}ZÖp~ÃtZg»YÆÒpÐt$+Ñî»¿ƒ@*g;ì
D+g+Cé GESÑÅV‚ßV~X

Z¤/t!*]sƒCÂ"ÑgŠgxãZ0sƒ**ecåZzgi0+{ƒ**ec
åSkîs$+ÑîÆŠzg~ÌX

~ÌX Fossil Record' 1Z(Ãð�á<J-7Š¬ŠHìÔ
VwÆîg6,ÔWŠSTBWŠJg…zZÑgxecåXâè~�gnp

¸¼g…zZáS:]Zzg´z{SkÆTÆS:]�z{¬Ðgnp
¸Xc*Pg…zZá6,0+}ƒ**ecåÔ�gnp¸‰S:]6,0+{Æ
´z{SkÆg…ÆS:]Æ�z{¬„Ðgnp¸Xaèt̂g~%µ

~gìƒVÐÔz{¸ƒVÐZq-ÒpÐ**»g{ÔÍŠZgmzgY0+ZgÔXÆ
!*ª]ÃÝgkge~70*ñ‰¸XSg»YIzVäjZ!Šc*ìSyìà
‘‡]»ÔXÆ!*g}~Qy»Z‹yì�z{gì�âè~�ĝg~
ZDwÆXZ¤/Z,³Z**]|~ÔLgìƒDâè~Âz{�3c*Zg1V
~®ZŠ~ZzgZlx~ƒDXic*Š{ZÌÆÒpÐSyÐËÆ

~X6,Z(7åXeZgÌyZKÂ[ Fossil Records !*ª]Ãƒ**ecå
LLZ¤/÷ZÃt9ƒ@*ìÔÂ"ÑgŠgxã : ~zZã™@*ì Origin Of Species

ÐZq-„¤/z\~!*ëÔZ‹y Species ZDw�ic*Š{ŒÛRmgBbƒCÓx
ÆFossil ÞŠ]QyÆ¬z�ŠÅ0*ðY$Ë¶Üs — Æ‚BgìƒD

!*ª]ÆŠgxy~X1Z(7Š¬ŠHåXóó¾qwÔeZgÌyl!zZ,å�
SyŠgxãZDwÆ~i70*ñYn�XSk!*]ÃZK Fossil Ãð

"Difficulties On ÆnZq-(,~ÂŒÛZgŠc*åXZKÂ[Ô Theory

)!*[(~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
IGIG™Dgì�0*ä
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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 Fossil Record

%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¬»»
}z ƒYC�XY0+Zgc*Âåqª~CÙ,Æ‚BªCÙƒDi̧}6,c*

7ƒñ¸Sk§bX
ƒñƒVÐ°z Developped Z¤/z}7ƒñÔ̧z}

Ðp~ÆÃðÑÇ¿ÐX1ÃËgkgeSkÅÔ™@*ì (Species) Z0s
Z¤/z}ªCÙƒñ¸Zq-åqª~CÙ-Æ‚BÔz}|~ð
ƒñƒVÐË&>.ç 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™äzZßVÅ
§sÐÔz{ìSK̈yÅZ’ZYÆ!*g}~XeZgÌyÆ6,*gzV»Šúò‡ì
gLì�ñ�Š{WŠòQ½ZìÈg‰‘‡]ÐXSkßÒã»Sg»ð§i¿

ÑÄ‚w¬Ô‰“3ð NEg~ZDwñ�Š{ZK̈y 50@*40 ŒY@*ì�ÑzqƒZå
ZzgQyÆ{CW!*zZ].ZŠÆŠgxyÔìwHY@*ìÔ�gìƒVÐSk{C

: {Æ~ÔegZ’Zði%{Y]z„Å̂~Š�‰�QyÆ̂[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
~Homo Series SK̈yÆXQyÆŠú}Æ_.Y0+Zg�QyÆÒpÐ

Æ£¨~ic*Š{F,¹c*C�XZg»YIzV Australopethicus WD�Ô
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ÃSyÆ Fossils ä¥xHåZq-{CSg»ðSYF,KMŠïƒñZ
~XtSY{C¶YèLÌtU*"$7HŠH Order ‘‡]ÅZq-ºm

ÆŠgxyX C l a s s e s å�z;Vƒ@*åZq-Sg»ðģSyZ
z,œ~»Zq-¹„ZëSg»YIg;ìÔZ‹Zs™@*ìZK 20'Ernstmayr

Â[~X
‰� Puzzles ~�LL{mîg6,@*g] 'One Long Argument'

Æ!*g}~ÔƒD�)©àîg6,Â Homo Sapiens i0+ÏÅZ’ZYc*
ZzgƒYì�8-ö

GW�Wy~³6,V™Ì„:ƒnXóó
Australopethicus>Homo> Æ{Æ‰ Link Chain

ÐZg»YI³Z~.™D Habilis>Homo Erectus. Homo Sapiens

��SyZ0s~ÐCÙZq-Šzu}»7åELOZdƒX¾âqÔqDŠgc*©ZU*§
!-A?ç

G
E{
Zzg Homo Habilis' Australopethicus Ð0tSÏs™D��

g;™D¸™*ÆZ8{ð OV~Zq-„²:~XSkÆ Homo Erectus

H o m o ´z{ÔZq-{m¡SK̈âV»TÅŠgzÈ~ÅYCì�g
H om o S ap i ens ÆÔgì�¹„qDz!VJ-X E r e c t u s

ªñ�Š{SK̈y‚B Homo Sapiens Spain Zzg Neandarthaiensis

‚Bi0+Ï*Zg}�Zq-´‘~Xtª„CÙ¶K0+„™CìSkŠú}
Stephen Jay Æ"»§¡ƒäÅÔ�z}Zq-Šzu}ÆW!*zZ].ZŠ�X

Å-VzŸs# Dead Lock Sk)Dßg]qwªÃtSg»YÆ yauld

z,œ~ÆCÙZzwSg»ð@*G~gÉîV~Ð 20 ™@*ìÔZ¤/p�z{pŠÌ
LLHƒZZzgøg~S̈ÃZ¤/z;V�Zq-‚Bi0+Ï*ZgäzZá&& : Zq-å

R o b u s t — ueZq-„§iÆ{0+ZâVÐzZh�
ÃðÌzZãîg6, H. Habilis Zzg Australopethecines, A. Africanus 

7ÑñYDÔŠzu}ÐSkÆ´z{&uÎV~ÐÃðÌ7ªCÙ
 ŠzgZyX )gD**](QyÆi}6,•ŠÆ Trends ™DȨ̈§bÆZg»ð

ZCSK̈ãSg»Y»{��',ŒÛZgg3Y@*ìZeZgZ"5½ø
JEYÅæŠÐ�

Media CD�¼WŠñÈÔWŠñSK̈yÆ‘‡]ÃZzg�Š3ñYD�
Æfg=Zzg»!Â[~Ôz{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‰‘‡]»ZK̈yÐ
mg;ƒX

Spectrum Of Science ä¯c*ìZq-ŠN Zuekerman

T»ŸQkÐÑzqƒ@*ì�‚³ŒY@*ìZzgQk6,»ƒ@*ì�
)‚³ƒ@*åX

Æ_.ic*Š{‚³z{ƒ@*ìT» SpectramÆZuekerman

ìkWs‚b��¢]Zzg66,ŒƒD — Z®ĝk›ë6,ƒ@*ì
ÆSpectrum �XSyÆˆ§»C‚b»�W@*ìZzgA$�Y‚b»

Wy~u6,Z(8~î OW@*ì�ic*Š{F,)‚³ŒY@*ìX
(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
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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"‚6Îîgnp¸X
/eZgÌ2Ãgñ!

SkÆ´z{�ëäZ[J-Óx&»41¹ÿ
HEGÞŠ'kCð�ÔëÃZ[Zq-

!*gY,̂{¢8ƒÇÔ¾n»zëSg»YIgnp�ÔZq-VwÆ‚BÔ�SkŠg‚Š{
ì�aÌW‚ãÐ™Mh�X

ÃtSg»YizgŠêì�i0+ÏµìZ·tÐXSk)ëwŠúòÆ
_.Ô"YyZzg"Åg�ZCÙZq-Šzu}ÆŒÛd$WD�¯ä3ÃZzgA$
Š}Ë§b¯‰Y0+ZgÔ/ËwSK̈yÆX…SkÆ!*g}~ÎOƒÇX

Z#ëÑD�ŒÛd$ÁÜÃ�i0+ÏÆ¤8-š¾ƒD�6
�»g0ÔÃ`gkÔ**>zXZzg7N*ôz){ÃÔÜsZq-eƒ‚áCìXSk!*]
Å6,zZ{7�Á%ZiÐteƒ*g@*ìÔt�ZCÙ»eƒ¯7Y8-ö

GW�Zq-
Subject zZuY0+ZgXZ¤/?I™Dƒ…F,KMŠbƒÇZq-Š/Sk

)ñçq(6,ÔZzg…Sg»YIÔÅ§sÐç¤™**ƒÇ�Hz}|~
Šúò™D�Ô%²£Ñõ NZÖp~SÖg™äÆÔeZÌ2Ãgñ!�**xÆ'X

Sg»YIzVÃgppŠzFZq-qzVÃ�ƒC�Y0+ZgzVÅ¯z^~
Ñq-Ô‰Ã`gkÔ**>zXÔ»g0ÔWxÔß;Zzg

!5½54o-ê
G
YEGIGXXXX

~XZkÆ´z{Q7ZŸ†™äŠzSy (Barrels) (,}„V
~ÃðÌq�¬xqÑ]~z�Š7gBbÔ1z{B�SÐ Barrels

Proteins Zzg Amino Acids ¢zg~XZ7Z™†™äŠzSkZö{~TŠg

6—Æ1~10950 X~ÐCÙZq-g‚rì“W»Sky — z}e�
Ð(Moisture) �z{I™D�XQ7SyWözVÃQÏŠgwZg]Zzg&

*gäŠ,TŠgz{eT�XQ7häŠ,SyÃ�¼)ß81¹Ðö EG»g™Š{
W!Ðz{I™D�XQ7gppŠ,ZdŠgzÆ0*ñÆ‚bŠZâVÃQy

„V (Barrels) „VÆŒÛd$XSyâCÙ+ÃZOg™äŠzZq-ÆẐq-Sy
ÆŒÛd$Zg1Vc*8-ö

GW�71V‚wJ-XQ7WiZŠghŠ,ZEw™äÓxn
ÆÑZ_ÃÎz{¢zg~B�Zq-SK̈yÅ¯z^ÆnXSk!*]ÅÃð
6,zZ{7�z{H™D�Xz{Zy„VÐZq-SK̈yÃ7aZ™Mh�ÔH
ìZq-6,zW�ç¤™@*ìQkÆ3Å‚|#»Z9Z7-pgŠÎÐXz{
aZ7™MhÔjgZsÔªVÔ@ÔigŠg8-Æ&Ò5ÿ ENEÔh̃}ÔeZ:Ô†[Ô
%çZg}Ô.wÆ7Š}Ô»g>Æ7Š}Ô!ÔVn}ÔÂLÔLgÔIâIiÔ
y1i}ÔF,1i}ÔZîÔiìyÔZùgÔLßÔñgÔ^gÔœsVÔÑÅVŠzu}Y0+Zg
Zzgm@*]X|~Ôz{)Sg»YI(qÝ7™nZq-3ÌSyY0+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

eƒZzgz{i0+ÏÐ y Zzg�Ø`D��âŠ{"Ågƒ@*ìÔ"Y Ô'
gzÙkƒ@*ìZvÅâ¯tZ[]ðÐX
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