
18 !*[:

YŠz°xYŠßx»£g
Zq--_·

D=ôZ^yÅ].h+î]ÅgzÝ~gzi}ÆYŠz°xYŠÆP
®!)b~ZDwƒ@*ìZzgZDwƒä»�Ftì��YäZy)bÅ�
ÂäÅìz{ñ�Š{î]Ð_“7gBb}

gzi{ŠZgÆ»y~Ëâùz(wÚÆŠZ4ƒä6,YŠz°xYŠßxZzg (1)

ZkÅÂäÆ!*g}~t,ìX
æÚàý]Î_†Êo]ƒÞä]Ê_†ÖÏçÖäÂ×nä]ÖŠ¡Ý]ÖË_†ÚÛ^�ìØÖçqç�ÚÃßo

]ÖË_†æâçæ‘çÙÚ^Ênä‘¡|]Öf‚á]Öo]ÖrçÍæŸÒË^…éÂ×näŸÞÃ‚]Úä‘ç…é
æÖç]Î_†Êo]ƒÞä]ÖÛ^ð]æ�ì×äŸmËŠ‚‘çÚäŸÞÃ‚]Ý]ÖÛÃßoæ]Ö’ç…éeí¡Í
Ú^]ƒ]�ì×ä]Ö‚âàEâ‚]mäD

»Zg�áŠ ~V �»y~¢}]ñZk»gzi{I^Y@*ìYègÎwZv
tì�gzi{Âhä» z ìŸ~ËqÆŠZ4ƒäÐgzi{I^Y@*ìXz

p0*c*ŠHì��s~Z+q»)ì�$+yÆnÆìZ¤/pZkÐ
ñg{zZZ#7ƒ@*YèªCÙßg]~3**ÁC70*c*ŠHXZzgZ¤/ZL»y~0*ã

hä»pÌ®ŠìZzgZkÅ Â ILÇYègzi{ 7 Æ¢}]ñÂgzi{
ªCÙ~ßg]Ì®Šì',Üs»y~%]äÆX
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æeŠ³_äÊo]ÖÓ^ÊoÊÏ^ÙVŸá]ÖÛ^ðmËŠ‚eÛí^Ö_äì×¼�]ìØ]ŸƒáÊ×Ü
m’Ø]Öo]Ö‚Ú^É+®m’×xÖäÊ¡mv’ØÚÃßo]ŸÊ_^…Ê¡mËŠ‚EÊjx]ÖÏ‚m†D

èÃgì�»y~ñ�Šé z »°~ZkÃ,Ðf™HìXZk~tz
â�ŠârÆnÆ 7 ÅzzÐ0*ãyZ[ƒY@*ì®Z�sŠâr~z{Ú

Ð0*ãµƒŠHZzg³~gzi{Âhä»p70*c*ŠHX z ƒÉyZ[ƒäÅz
ZkzzÐgzi{7ILÇX

Zk»qÝtì�»y~�%eZÑYñz{ŠârªZkÆ�sJ-(
ìX²ñ�Š{ïÆ_.»yZzgŠârÆŠgxyÃð!3¨å EEE7ìTÆ
fg)ÐŠzZŠârJ-VnX

æÊo]ÖjvÏnÐ]áenà]ÖrçÊnàÚßË„]]‘×n^ÊÛ^æ‘Ø]ÖoqçÍ]Ö†]Œm’Ø (2)

(2) ]ÖoqçÍ]Öf_à
(Natural )ïtì��s,Zzg�sŠârÆŠgxy!3¨å EEEZ-

ìXÂ�Ú�sŠâr~Bìz{�s,~ÌYB opening)

ìX(X
ª�sŠârZzg�s,ÆŠgxy!3¨å EEEZ-ìpñ�Š{ïZkÆ
ÜsìX

ZDwtì��Yä)bÅãCŠXî]6,g¿¶x@{Zzg].h+§t
ïÐz{¥â]Zzgî]U*"$:g�ZzgZyÆÜsU*"$ƒZìÂHZ©x
ÌZyî]Æ$+%Ð$+wYNÐX

*yÅF,KM
øg~Zk’k,ÅF,KM-VƒÏ�Zzi�sŠârZzg�s,ZzgZyÆŠgxy
Ë!3¨å EEEZ-ÆƒäÆ!*g}~cÅYñÏXU*3YŠz°xYŠßxc
PZßwf™GYNÐZzgU*Å5éISZZ©xÆ!*g}~e{e{ïÅ
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YñÏX
cZzw:�s,ÐH%ZŠì?

ìZzgZ¤/p (Alimentary Canal) ZkÐ%ZŠn}ZzgWÕV»�s
,»Z:tZk�s6,Ìƒ@*ì�JgÐnƒ@*ìZzgT~Z¡IñgÓ

}n{ÔWPÔV:Ôg3¤/Š}z){‡ìƒD�ªz{�sT
ìXZk6,Z¤/pÃð 7 ZŠ% ë�pŒVz{ (Abdominal  Cavity)Ã

¥ôÂÃÐ7¦/g~pZzwp%ZŠheÅ@*Gqgzfs„gZ]ÐƒC
ìX
]Ú^]ÖvÏßäæ]Öçqç…Ê¡Þäæ‘Ø]Öo]ÖrçÍÚ^Ênä‘¡|]Öf‚áEÎ^•oì^áD (1)

u™äZzgì~¢}]äÐgzi{I^Y@*ìYè�s~Z+q
âì�Æ$+yìX

æâ„]æÚ^æ‘Ø]Öo]ÖrçÍ]æ]Ö‚Ú^ÉÚà]ÖÛí^…Ñ]Ÿ‘×nèÒ^ŸÞÌæ]Ÿƒá (2)

æ]Ö‚e†Ee‚]ñÄ]Ö’ß^ñÄD
�s,c*�sŠâr~**uÔ»yZzgA‰ŠgCÎgZpVÐÃðqV
YñÂgzi{I^Y@*ìX

pìz{n{ZzgWÕV»�s„ìZzg&b RŒÛ Zy„gÂV~�s»�
$+y»mÌZÏ�sÐƒ@*ìX

æÖç]Î_†Êo]u×n×äÖÜmË_†Âß‚]eoußnËè…uÛä]Ö×äæÎ^Ù]eçmç‰ÌmË_†
ÊÓ^ÞäæÎÄÂß‚]eomç‰Ì…uÛä]Ö×ä]áenßäæenà]ÖrçÍÚßË„]æÖã„]

mí†tÚßä]ÖfçÙææÎÄÂß‚]eoußnËè…uÛä]Ö×ä]á]ÖÛ%^ÞèenßãÛ^u^ñØæ]ÖfçÙ
mj†+xÚßäEâ‚]mäD

Z¤/%ŠäZK%O[Å**à~¢}]ñÂZâxZ1	g¶ZvÆ4,Šq-
gzi{7IÒZ#�ZâxZ1-Šg¶ZvÆ4,Šq-gzi{I^Y@*ìXÍc*ZâxZ1

234



ìZkn�s (Opening) -ŠòÆ4,Šq-V:Zzg�s,ÆŠgxy!3¨å EEE

,Ð%O[V:~Zk!3¨å EEEÆfg=Y@*ìZ#�ZâxZ1	g¶ZvÆ
4,Šq-�s,Zzg%O[Å**àÆŠgxyV:qbƒ@*ìZzg%O[ZkÐ
¢}0™$ìX

%ZŠƒ@*ÂQZâxZ1 Abdominal  Cavity ªp Z¤/�sÐŠzuZ
	g¶ZvZzgZâxZ1-Šg¶ZvÆŠgxyZ%s:ƒ@*YèV:Âš—zµ

Zk~zZµ„ìZzgZk~ËÚ»ŠZ¼�s,„~ŠZ¼Ñgƒ@*pZ#
Z%szZµƒZìÂ¥xƒZ��s,Ð�YÅ%ZŠn{ZzgWÕV»�sìX

~�sn{Ì¹ŠHì���s,Å 2 `: 146 ZkÃZæZŠZ2z~m: (4)

Íc*‚ìX
æâ³çÚfßoÂ×o]ÞäâØenà]ÖÛ%^Þèæ]ÖrçÍÚßË„]ÝŸæâçÖn‹e^ìj¡Í (5)

ÊnäÂ×o]ÖjvÏnÐÊÏ^Ÿææ‘çÙ]ÖfçÙÚà]ÖÛÃ‚é]Öo]ÖÛ%^Þèe^Öj†+x
tZ%sZk6,FFì�Wc*�s,ZzgV:ÆŠgxy!3¨å EEEìc*7zg:°

fZMZ%s7ìXZâxZ1	ZzgZâx·g9:)é XZvë��%O[n{ÐV:
~F,iÆfg)(ìª¢}0™$ìX

Ð%ZŠn{Zzg , Z#t!*]U*"$ƒð��YÆ¯x~�sc*�s
c*�sn{ , WÕV»�sìÂZ[t!*]'×h+Y+Å¢zg]ì�Zk�s

ÆŠgxyZzgV:pZ{z{%Š»ƒc*úg]»Zzgg3ZzgŠârÆŠgxy].h+=ôZ^y
0*c*Y@*Z¤/p�Yf™™D��‰ßgÂV~!3¨å EEE0*c*Y@* 7 ÅgzÐÃð!3¨å EEE

ì}
ÆŠgxy!3¨å EEEƒäÃdgZë~-Vf™Hì , �sŠârZzg�s

æÊo]ÖjvÏnÐ]áenà]ÖrçÊnàÚßË„]]‘×n^
ïtì��s,Zzg�sŠârÆŠgxyZ-!3¨å EEEƒ@*ìX
V:Zzg�s,ÆŠgxy!3¨å EEEÆ!*g}~-Vf™ì
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]›×ÏäÊ3ÛØ]ÖÛ^ðæ]Ö‚âàæâ„] . EÎçÖä]á]Î_†Êo]u×n×äŸD]pŸmË_†
Âß‚âÛ^ì¡Ê÷̂Ÿeomç‰ÌE…uÛä]Ö×äDæâçÚfßoÂ×o]ÞäâØenà]ÖÛ%^Þèæ]ÖrçÍ
ÚßË„]ÝŸæâçÖn‹e^ìj¡ÍÊnäÂ×o]ÖjvÏnÐÊÏ^ŸŸææ‘çÙ]ÖfçÙÚà
]ÖÛÃ‚é]Öo]ÖÛ%^Þèe^Öj†+x!E]Öfv†]Ö†]ñÐD

Z¤/%ŠZK%O[Å**à~¢}]ñpZ{0*ãÆc*%ÆÂgzi{7
ILÇXtZâxZ1	g¶ZvZzgZâx·g¶ZvÆ4,Šq-ìZ#�ZâxZ1-Š
g¶ZvÆ4,Šq-gzi{I^Y@*ìXtZ%sZk6,FFì�HV:Zzg�s,

ìXZâxZ1	ZzgZâx·g9+:)é XZv 7 ÆŠgxy!3¨å EEEìc*7XtZ%s°fZM
ë���s,ZzgV:ÆŠgxy!3¨å EEE7ìZzg%O[n{Ð¢}0™
V:~$ìX

æ]Ú^]ŸÎ_^…ÊoÎfØ]ÖÛ†]éÊÏ‚Î^ÙÚ3^ñíß^]ÞämËŠ‚‘çÚã^e^ŸqÛ^Å
ŸáÖÛ%^Þjã^ÚßË„]Ên’Ø]Öo]ÖrçÍÒ^ŸÎ_^…Êo]ŸƒáEe‚]ñÄ]Ö’ß^ñÄD

g;úg]Å%O[Å(~ŠzZÆ¢}]**Âøg}xY»Iì�Zk
Ð!*Ñ·tZk»gzi{I^YñÇYèZkÆV:»!3¨å EEEìTÆfg=ÐŠzZ
�sn{~VYCìX

Z%�Û`zg3Zzg�sn{ÆŠgxyË!3¨å EEEÆz�Š»f™ZL0*kñ�Š}
ÅÂ1V~75X

�sŠârÐH%ZŠì? 2

}ÅÂ1V~ÂZkÅ,7QZ%Š*=ôZ^yÆ_.\Å
~t,èÃgìX Òj^h]ÖÛ^ñä

æe_çá]Ö‚Ú^É$¡$è$ßj^áÊoÚÏ‚Úäææ]u‚ÊoÚ©ì†åæe^Öf_ßnà]ÖÛÏ‚Únà
mÓçá]‰jß3^Ñ]Ö‚Ú^É]ÖjßË‹æ]ì†]qä]m^å!æâÛ^mÃ‚]áæmß–r^á]Ö†æ|
]ÖßËŠ^Þoæm’n†]á�ÖèÖ×3Üe_†ÊnãÛ^]ÖÛßv‚…màÞvç]ÖÛßí†màÚà‰ËØæ
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m’n†]áÚÄƒFÖÔ+øfônûãønûàôe^ÖÛr†p]Ö„pm’×x]ámí†tÚßä]ÖË–çÙ!æ]Öf_à
]ÖÛ©ì†mÏfØ]Ö†æ|]ÖßËŠ^ÞoeÃ‚]ámß–sÊo]Öf_ßnà]ÖÛÏ‚Únàæâß^Õ
Úr†pmßË„Ênäâ„]]Ö†æ|Úà]Öf_ßnà]ÖÛÏ‚Únà]Öo]Öf_à]ÖÛ©ì†æ+ÓØâ„å
]Öf_çáÚŠj‚m†!

æmçq‚Êo]ÖÛr†p]Ö„pÊnÛ^enà]Öf_ßnà]ÖÛÏ‚Únàæenà]Öf_à]ÖÛ©ì†
qŠÜÂ×o+ÓØ]Ö’ßçe†éÚàqçâ†]ÖÇ‚�mÛ¡]ÖË–^ðæ]Öí×Ø]Ö„pÊnÛ^enà
]ÎŠ³^Ý]ÖÃ†Ñ]ÖÃ¿nÜ]Ö„pÚßämßjŠs]Ò%†]Ö3f^Õ]ÖÛ3nÛnè]ÖjoÊo]Öf_ßnà
]ÖÛÏ‚ÚnàÚà]Ö‚Ú^É

æÒØæ]u‚Úà]ÖÛßí†màæ]Ö%Ïfnà]Öß^Ê„màÊo›çÙ]ÖÛßí†mà]Ö„màeãÛ^
mÓçá]ÖjßË‹æ]+jÛ^Ý]Ö†æ]mx]ƒ]âçe×È]Ö†]Œ]Þjão]ÖoÂ¿Ü‰ínÌ]Ör†Ý!
æÊoâ„]]ÖÃ¿Ü]Ö„pÂß‚åmßjão]›†]Í]Öf_ßnà]ÖÛÏ‚ÚnàÚàe_çá]Ö‚Ú^É!
aç]ÖÃ¿Ü$ÏgÚíj×Ëè]ÖÛr^…p+fnãèe^Ÿ‰ËßrèmŠjË†ÉÊnã^]ÖË–çÙ]ÖÛßv‚…é

D57-56 Úà]Ö‚Ú^Éæâo]ÖÛí^½ý]ÖîE”V
&�XŠz (Cavities) Zk„g]»qÝtì�ŠârÆZ�Zsz�y

�ZsÐŠâr‚÷ÃZ0+gZzg Z ŠârÆZŒ{~ZzgZq-Ô{~XZŒŠz
!*CÙ™@*ìZzgZy„~gzb^ã¢ƒCìX¸Z�Zs1VÅ§sZF,ä
zZáZLZ§ZsÆfg=ÐÎØ»»x™D�ZzgZÏÆ‚B‚B—!*CÙ
ï%»g3Ì½™D�Xgzb^ãéÆˆŒVÐZq-**àÆfg)

Ô�s~vƒYCìXèÃg{**à~¼zŠÆâŠ{Ð¯ƒZ5',~^»Ÿ
ƒ@*ìXtŸZk**àúg3Æ7g}ÜÃZzgZk(,~gvÅ�ápVÆŠgxyÆ

ñÃ½@*ìTÐŠârÆZŒŠz�̄V~ñ�Š!o-*î IGÆYw»ZÒz¯ƒ@*
ìX1VÆîw~ÎgZcZzgZŒŠzZ�ZsÆZ§ZsÆŠgxyZq-$zgÏF
ÎgZpV6,ŒA~ƒCìXZyÎgZpV~ŠârÐZF,äzZÑ—ª•¦
ƒ@*ìX
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p].h+¥â]Zk,Å@*G7™'X6�fs~ì
Olfactory nerves serving the sense of smell, have their cells of

origin in the olfactory mucosa in the nasal cavity. This olfactory

region comprises the mucosa of the superior nasal concha and

the opposite post of the nasal septum. The nerve fibres originate

as the central or deep processes of the olfactory cells and collect

into bundles which cross in various directions, forming a

plexiform net work in the mucosa, finally forming about 20

branches which traverse the cribriform plate in lateral and medial

groups and end in the glomeruli of the olfactory bulb. the former

continuing into the nasal  periosteum, the latter into the perineural

sheaths of the nerve bundles. Tissue spaces in these sheaths

connect with those in the nasal mucous membrane and with

the subarachnoid space.

qgz!*ÑZôm,~„g]»qÝtì�**uÆZz6,~{6,0*ðYäzZà
GÐ¹Ïq�ÖÅZ¡!@*g,ÑzqƒC�XZyÆQ½ãäù´

ÆÎgZpVÐ¦/gD�CÙ Cribriform Plate 0YD���íúA~
�Zy Æ**xÅ(<4è

GXGƒC Pia-arachnoid Zzg Duramater ù´ÆZz6,
Æ‚B  (Nasal Periosteum) ~ÐZzwZ™̄**uÅA~ÆZz6,ÅG

µƒYCì²‡yZ™̄»Z£wZkù·»Zq©ÅƒðGÆ‚Bƒ@*ìX
¾nŠ*=ôÆ_.íŠZgA~ÆÎgZpV~ÐŠârÐZF,ä

zZÑ•**uz²~W™¤/@*ì²].h+=ôÆ_.ZyÎgZpVÐf�á)Ã
ŠârJ-áYäzZàZ¡!@*gzV6,Œäù´¦/gD�ZzgZkÆˆ
ZyÎgZpV~'×h+Ãð(7ƒC�ZyÐ•)Z¤/pz{ƒ@*Ì7ì(n
ZF,nYè**uZzg²6,mSƒð(<4è

GXGZkcqZ#ƒC�ÉŠg|�¼
•»gƒ@*ìz{Zy„qV~»gƒ@*ìX

~èÃgŠârÆ&�y»f™ìÂZyÆ£«~ Òj^h]ÖÛªé ˜VJ-
Ventricles ].h++B©3©¨é

GG
GGG]ÅgzÐŠâr~��yzZ�Zs0*ñYD�z{
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Lateral  Ventricles BD�Xt®ZŠ~ÀegƒD�X~ÐŠz
BD�ZyŠz~ÐZq-Zq-ŠârÆCÙ${©/õ

EE
G~ƒ@*ìZk»(,Zz${©/õ

EE
GÆ

z‰~ƒ@*ìTÐ&�áñÇ�Zq-WÐÃZq-úÃZzgZq-nXCÙ
Third Zq-!3¨å EEEÆfg)ÐZq-Zzg�sTÃ Lateral Ventrcle Zq-
Ventricle ë�Zk~•ì�QWÐZq-Zzg�sª Ventricle

Æ¿ÅY+$!*gq- Ventricles ~Y™•ìXZy�yª Fourth

ë�XtYwZzgZæ” Choroid Plexus Ñc*âV»Yw‚ƒ@*ìTÃ
(Cerebro-spinal ŸCµŠârÅ9£Ò3ð EGVÆâÎ0*ðYäzZàgî"$

ZzgwZxgÆZ0+g  (Ventricles) »È�XZkgî"$ÐtÓx�y fluid)

0*ðYäzZàzV**àZzgZÏ§bwZxgÆZgŠ¤/Š9£Ò3ð EGVÆŠgxy0*ñYä
zZáÜ½}gT�X

jZáÆîg6,qgzfs„gZ]5±�ÛâNX
Ventricles of the Brain
    The ventricles of the brain develop as expansions of the lumen

of the embryonic  neural tube from a continuous fluid-filled

system in the brain. The roof of each ventricle is thin and does

not contain neurons. Each ventricle does, however, have network

of capillaries called a choroid plexus associated with its roof.

These plexuses, together with the ependymal cells that cover

them, are the sites of production of cerebrospinal fluid. The fluid

fills the ventricles of the brain, the central canal of the spinal cord,

a n d  t h e

subarachnoid space 

   If air is injected into the ventricles, they become distinguishable

on an X ray. This procedure is used to detect the presence of

t u m o r s  o r  b r a i n  d a m a g e  t h a t  d i s t o r t  t h e

normal outlines of the ventricles.

Lateral Ventricles
     Within each cerebral hemisphere is a lateral ventricle that has

its major portion located in the parietal lobe (anterior horn), the
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occipital lobe (posterior horn), and the temporal lobe (inferior

horn). The lateral ventricles are separated from  each other

medially by a thin vertical partition called the septum pellucidum.

Each lateral ventricle communicates with the third ventricle by a

s m a l l  o p e n i n g  c a l l e d  t h e  f o r a m e n

of Monro (interventricular foramen).

Third Ventricle
    The third ventricle is a narrow middle chamber in the

diencephalon. The right and left masses of the thalamus form

most of its lateral walls. The massa intermedia (intermediate

mass) passes through the ventricle by means of the cerebral

a q u e d u c t  ( a q u e d u c t  o f  S y l v i u s )  o f  t h e

mesencephalon.

Fourth Ventricle
      The fourth ventricle is a pyramidal cavity located in the

hindbrain just ventral to the cerebellum. There are two openings

in the lateral walls of the fourth ventricle called the foramina of

Luschka. In the roof is a single opening, the foramen of

Magendie. The ventricles communicate through  these three

openings with a space surrounding the brain and spinal cord

(subarachnoid space). The fourth ventricle is continuous with the

n a r r o w  c e n t r a l  c a n a l  t h a t  e x t e n d s

the length of the spinal cord.

cU*ã:YŠz°xYŠßxcPZßwzŸÆX
Ñ<»æZgZyZñ6,7ìXÃ¥x™äc¹¼î]zD+¢3¨é G

GG] (1)

î]Å�Xc¬xîg6,ZK̈y Anatomical ÅZô`ƒSî=m?
qìXúigzi}c N Æ%Š{ŸÅoMh™ã7,Cì��ZigzñÑqpŠ

Ñ<äZz‡]Zzg¹¥x™äcDƒ]Åî]zD+¢3¨é G
GG]»�7

HÉtÈ™�ëÂZòZ#Ö�gzizVce0+Ågze$ÃæZg¯c*ZzgúizVc
Îg`Æƒqz¾z[ZzgZâYÆ‚tÃæZg¯c*ZzgtZ,Zñg��CÙiâ:ZzgCÙ
çÑ{z£xÆßÍVÅZyJ-7‚ãg‚ðƒ$ËìX
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ZÏ§bgzi}ÆYŠz°xYŠÆ!*g}~§iÑ<»»Ÿtì�Z(
£gƒ**ec�=m?î]zD+¢3¨é G

GG]»Z`:ƒXZ¤/Z(:ƒÂZk~t
Z0+6ì�Z¤/Ëiâ:~ëî]!*ëƒYN6�ZkŠzg~ƒZìÂQ
Zy6,FFZ©xÌ$+BÐZzgZkÐ(,ZwsW@*ìX

ug$6,Ã™äÐ…z{‚Š{‚£gïY@*ìT6,ëYŠz°xYŠ (2)

ßxÆZ©xÅ¯™Mh�É�YÆ4,Šq-ÌZÝ£g¸ì6�Ã
}ÐzZãìz{ug$tìX

)gzi{ZkqÐIÒì�Ÿ~ lôÞ$³Ûø^]Öû¬ôÊû_ø^…öÚôÛ$^�øìøØøæøÖønû‹øÚôÛ$^ìø†øtø
ŠZ4ƒZkqÐ7�ŸÐ!*CÙWñ(ZzgZkÀxÐXßgÂVÅHÅˆ

ìÑ<äZyÃÌpŠ„Òy™Šc*ìX
ÂøàûÂø^ñô3øèøÎø^Öøkû�øìøØøÂø×øo$…ø‰öçûÙö]Ö×#äô"#ÊøÏø^Ùømø^Âø^ñô3øèöâøØûÚôàûÒøŠû†øéõ

Êø*̂iønûjöäüeôÏö†û”õÊøçø•øÃøäüÂø×FoÊônûäôÊøÏø^Ùmø^Âø^ñô3øèöâøØû�øìøØøeø_ûßôoûÚôßûäö+øoûðº[Òø„øÖôÔø

Îöfû×øèö]Ö’$^ñôÜôlôÞ$Ûø^]Öû¬ôÊû_ø^…öÚôÛ$^�øìøØøæøÖønû‹øÚôÛ$^ìø†øtøEÚŠß‚]eomÃ×oD
÷}0*kWñZzg7YZ} ~V |]¬ÈgèZv�9�gÎwZv

¬ÈHgzK»Ãð•ZìX~W\Æ0*kZq-‹áWðXW\äZkÃZLì
6,g3Zzg7YZ}¬ÈH)Zâ!*]Ð(Zk»¼z÷}ù~ŠH)ªCÙì
�7(Âgzi{ŠZgÆ1�he»Ì¸qwì)�aèZkÆù~¼7

IÒ(gzi{ÂZkqÐIÒì�Ÿ~ŠZ4ƒZkÐ7 7 Y@*®ZZk»gzi{
�ŸÐ!*CÙ†X

Âøàô]eûàôÂøf$^ŒõÎø^Ùø]øÖûËô_û†öÊôo]Ö’$çûÝôÚôÛ$^�øìøØøæøÖønû‹øÚôÛ$^ìø†øtø!Eeí^…pD
ë�gzi{ÂZyqzVÐIÒì�Ÿ~ŠZ4 ” |]†Zv0„k

ƒVZyqzVÐ7�ŸÐ{g`ƒVX
ÂøàûÂøfû‚ô]Ö×#äôeûàôÚøŠûÃöçû�õÎø^ÙøølôÞ$Ûö^]Öûçö•öçûðöÚôÛ$^ìø†øtøæøÖønû‹øÚôÛ$^�øìøØøæø]ÖûËô_û†ö
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Êôo]Ö’$çûÝôÚôÛ$^�øìøØøæøÖønû‹øÚôÛ$^ìø†øtøEÂf‚]Ö†‡]ÑD
ë��zçÂ¡ZyqzVÅzzÐƒ@*ì� ” |]†Zv0&Š

ŸÐ{g`ƒVZ#�gzi{ZyqzVÐIÒì�Ÿ~ŠZ4ƒVZyÐ7
�ŸÐ{g`ƒVXZyu(VÐ„CÙ¥xƒZ�Ÿ~ÃðqÌŠZ4ƒpZ{

ÐŠZ4ƒc*)xÆfg=ÐZkÐ (Opening) ËŠgCc*¡¦%t
gzi{I^Y@*ìX

èÃg{!*ÑŸ‚ÐXßgÂVÅHÅˆìz{t�X
Âøàû]*eôoûâö†ømû†øéøÎø^ÙøÎø^Ùø…ø‰öçûÙö]Ö×#äô"#Úøàô]‰ûjøÏø^ðÂøÛø‚÷]Êø×ûnøÏûỗ!E]eç�]¨�D -1

ä�Ûâc*��Zº™}z{gzi} ~V ë�gÎwZv ” |]Z1CÙk,{
Å,™}X

Âøàû]*Þø‹ôeûàôÚø^ÖôÔõÎø^Ùøqø^ðø…øqöØº]ôÖøo]Öß$fôôoôù"#Îø^Ùø]ô+ûjøÓøkûÂønûßøo$]*Êø*̂ÒûjøvôØö

æø]*Þø^‘ø^ñôÜºÎø^ÙøÞøÃøÜû!Ei†Ú„pD
Æ0*kWñZzg¹� ~V ë��Zq-™r#Ñ ” |]Z÷0â´

~V ÷~W@ŠppWˆ�ÂH~gzi}Åqª~u)ÎYƒVXW\
ä�Ûâc*;V)ÎMhƒ(X

Âøàû]*Þø‹ôeûàôÚø^ÖôÔõ]*Þ$äüÒø^áømøÓûjøvôØöæøâöçø‘ø^ñôÜº!E]eç�]¨�D (ii)

ÐgzZe$ì�z{gzi{Åqª~u)ÎD¸X ” |]Z÷0â´
ªCÙì�u)»ZW,²J-Y(ìpZkÐgzi{7IÒYèz{)x

Å§bÆg5Ð¦/g@*ìXZÏ§bgzi{ŠZgÃ<™äZzgŸ6,%Åâ×
™äÅZYi]ìZkÐ¥xƒZ�)xÆfg)Ð�qŸ~ŠZ4ƒz{
!©�ç
Eßx7ƒC®ZtÌèÃg{ÀxÐºmƒZX

HÅg¬e$ÆˆZ[!©�ç
Eßxªgzi}ÃÂhäzZà!*]Ÿ~Ë

(Natural and Ú»z{ŠZ¼ƒZ�©wÆc*Üs©wÆgZ2V
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Ð	gz¥xZ�Zs~ƒXqÝtì�YŠz°x artificial openings

YŠßxc�‚Š{‚£g…Mìz{tì�#gtÐÔZ¤/ÃðÚŸÆ�s
ÆZ0+gŠZ4ƒÂz{!©�ç EßxìZÑt�Ëñµ6,6g~»»Ÿƒ6�ëWÒ{f™
™,ÐX

ug$zWU*gô/gèZveÐU*"$ƒäzZÑt£gÑ<ÆAzZßw
ÆÐ_.ìZzgZkc…?î]Åë7V~Zú77,@*XZ%Z¤/
?î]zD+¢3¨é G

GG]ZkÆñZ¬ƒVÂt!*]'×h+ZEy»!*)̄ƒÏX
Zkñµ6,ëZq-ÂZ‹Zn»�Z[ÌŠï�X ÞçHV

Z‹Zntì��YÅ„gÂVÐ¥xƒ@*ì�ZÝ!©�ç Eªgzi{Âhä
zZà!*]ÂËÚ»�sn{~c*�sŠâr~ŠZ4ƒ**ìX

Î³^ÙÊ³o]Öfv†æ]ÖjvÏnÐ]áenàqçÍ]Ö†]ŒæqçÍ]Öf_àÚßË„] i

]‘×n^ÊÛ^æ‘Ø]ÖoqçÍ]Ö†]Œæ‘Ø]ÖoqçÍ]Öf_à!
d~ìïtì��sŠârZzg�s,ÆŠgxyZ-!3¨å EEEZzggZ3

,~VYCìX  Z�q�sŠâr~Bìz{�s ®ì (Opening)

]Ú³^]Ö³v³Ï³ßèæ]Ö³çqç…Ê¡Þäæ‘Ø]Öo]ÖrçÍÚ^Ênä‘¡|]Öf‚áæÊo ii

æ]ÖŠÃç½ŸÞäæ‘Ø]Öo]Ö†]ŒÚ^Ênä‘¡|]Öf‚áEÎ^•oì^áD ]ÖÏ_ç…
,~Æ  ì~ZzgA~¢}]äÐgzi{I^Y@*ìYè�s

ÐIÒì��sŠâr~ z $+yqâìZzg**u~ŠzZ]äÐgzi{Zkz
Æ$+yqâìX

m³Ën³‚]ÞäŸì¡ÍÖç]iËÏç]Â×oi3†mxâ„]]ÖÃ–çÊ^áÎçÙ]eo III

E…u³Û³ä]Ö³×³äDe³^ŸÊŠ³^�]Þ³Û³^â³çeß^ðÂ×oÎn^Ý]ÖÛßË„enà]ÖÛ%^Þèæ mç‰Ì
]Ö³o]Ö³r³çÍÚ³^m³Ï_†Ênã^æÎçÖäeÃ‚Úäeß^ðÂ×oÂ‚Úäæ]ÖfçÙ ]ÖrçÍÊn’Ø

]Öo]ÖÛ%^Þè!ÊnrjÛÄÊnã^EÊjx]ÖÏ‚m†D mj†+xÚà]ÖrçÍ
ZkÐt!*]¥xƒð�Z¤/ZkKÅ=ô6,Z·tƒ@*Â´Ñ¦¬~
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Z%s:ƒ@*YèZâxZ1-Šg¶Zv»�gzi{IU»¸wìz{Zk6,FFì�
ZyÆ4,Šq-V:Zzg�s,ÆŠgxy!3¨å EEEì®Z�ŠzZ%O[Å**à~]ð

Ð� z YCìz{�s,~VYCìZzg�ë��gzi{7IÒz{Zkz
ZyÆ4,Šq-!3¨å EEE7ìX

®ZZk!©�ç
EÃ‚tgnpƒñtYV7ë�XZ¡IY}V:zg3Zzg

�s,ÆŠgxy!3¨å EEE7ìaèZyZ¡IYÆzZWÐÃðÚ�s,J-
7B®ZZyZ¡IY~ËÚÆŠZ4ƒäÐgzi{7ILÇ6�Zâx

Z1	g¶ZvV:~ËÚÆŠZ4ƒä6,gzi{:IU»¬ÎD�XZÏ
§baè»yÐ�sŠârJ-¼7(®ZZkÆ�s,~ŠZ4ƒä
»ÌÃðZky7X®Zgzi{ÂhäzZàÂ't!*]g{ˆ�ÃðÚ�sn{~
²c*Š',Æfg)ÐŠZ4ƒc*YA)n{Æin(Æfg)ÐZzg'Xšµ

Zk~gzi}ŠZgc(,~W‚ãì��Ñ<»AYÌìX
QZq-ug$ÐÌZkÅ@*GƒCìXz{ug$tìX
ÂøàûÂø^ñô3øèø…•o]Ö×äÂßã^Îø‚û�øìøØøÂø×øo$…ø‰öçûÙö]Ö×#äô‘×o]Ö×äÂ×näæ‰×Ü

ÊøÏø^Ùømø^Âø^ñô3øèöâøØûÚôàûÒôŠû†øéõÊø*̂iønûjöäüeôÏö†û”õÊøçø•øÃøäüÂø×FoÊônûäôÊøÏø^Ùømø^Âø^ñô3øèöâøØû

�øìøØøeø_ûßôoûÚôßûäö+øoûðºÒø„FÖôÔôÎöfû×øèø]Ö’$^ñôÜôlôÞ$Ûø^]Öû¬ôÊû_ø^…öÚôÛ$^�øìøØøæøÖønû‹øÚôÛ$^ìø†øtø!
÷}0*kWñZzg7YZ} ~V |]¬ÈgèZv�9�gÎwZv

¬ÈHgzK»Ãð•ZìX~äZq-‹7ÅXW\äZkÃZLì6,g3Zzg
7YZ}¬ÈHZk§b™äÐ÷}ù~¼qˆX)ªCÙì�7(Â
ZÏ§bgzi{ŠZgÆ1�»çnìXgzi{Â¡ZkqÐIÒì�Ÿ~ŠZ4
ƒZkÐ7�ŸÐ!*CÙ†X

Zkug$ÐÌ¥xƒZ�gzi{ÂhäzZàZÝq�sn{~ËÚ»
ŠZ4ƒ**ìX
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�Z[
pŠZÏug$~ZzgŠvgzZc*]~�ë¬f™™`�‡ây‡°}~

~æpwBÐH%ZŠìXWc* ]øÖû³Ëô_û†öÚôÛ$^�øìøØø Z·xìYètzZã7ì�
Üs�sn{ì6�¬xîg6,¨„gZ]Ð|xƒ@*ìc*ŸÆÓx
Z�Zs�†�sn{Ô�sV:Ô�sIzg3Ô�sê~Zlz){�Xc

�X (openings) ªCÙŸ6,#gt
Z¤/p|]¬ÈgèZv�ÅèÃg{!*Ñug$»Zzwz¬p6,Ë

ŠgZ~ŒÛÜ0YìpŠvŒÛZíZzgpŠZôo»UŠzu}p»»Ÿ™D
�}

»¸wì ” |]†Zv0„k (1)

lôÞ$Ûø^]Öûçö•öçûðöÚôÛ$^ìø†øtøæøÖønû‹øÚôÛ$^�øìøØøæø]ÖûËô_û†öÊôo]Ö’$çûÝôÚôÛ$^�øìøØø

æøÖønû‹øÚôÛ$^ìø†øtø!
zçZkqÐIÒì�ŸÐ!*CÙ†ZkÐ7�Ÿ~ŠZ4ƒZ#�

gzi{ZkqÐIÒì�Ÿ~ŠZ4ƒZkÐ7�ŸÐ!*CÙ†X
Way of exit z%` Way of entrance Zk».Þ»»Ÿtì�æ4

zçZzggzi}~7VƒVZzgzç~%`Ë�sn{7ìÉV:Ìì
Zzg�Û`ŠZ4Zzgg3Ììz){X

eì�̈Âù]ˆÆ�YÅƒVZzg$+ä)bÅ¯YÜs (2)

=mî]6,7ÉZzgZñg6,ÅƒX
ZâxZ1-Šg¶ZvÆ!*g}~tMìX (3)

æeÃ–ãÜqÃØ]ÖÛ%^ÞèÞËŠã^qçÊ^Âß‚]eomç‰Ì…uÛä]Ö×ä
‰|Z]ä¹�ZâxZ1-Šg¶ZvÆ4,Šq-pŠV:x�sì

ZkÐ¥xƒZ�‰�YÆ4,Šq-V:ÌZ,„ãCŠ~îg6,�sì
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6��sn{X
qÝtì�Üs�sn{~ËÚ»ŠZ4ƒ**!©�ç Eßx7ìÉË
Ì�s~ŠZ¼zZ`Zg@ßxìX

g„|]¬ÈgèZv�zZàug$ÂZkÆZzwz»t�Z[ì�¡
�sn{Æf™ÐŠvZ�Zs»)xƒ**Ñix7W@*X

cU*¬Xe{e{Z¡IYÆZ©xX
WçÆ!*g}~ (1)

Lacrimal Naso- WçZzg**uÆŠgxyZq-!*gq-‚!3¨å EEEƒ@*ìTÃ
ë�XZkÅzzÐZ#ëWç~ŠzZÆ¢}]NÂz{Zk!*gq- Duct

Ï**àÐ¦/gCƒð²~WYCìZzgŠzZ»'×{Ckƒ@*ìXZkÐìwƒ@*
ì�Z#ŠzZ²J-BìÂZkÆˆÑõ!n{J-ÌBƒÏ®Zgzi{I^
Y**ecXZk»�Z[tìX

Ð!k54-ö
GIEH ZlôÞ$Ûø^]ÖûËô_û†öÚôÛ$^�øìøØøæøÖønû‹øÚôÛ$^ìø†øtøXX Ñ<äZkÃ‡°{L (1)

)gÎw lôá$…ø‰öçûÙø]Ö×#äô"#Òø^áømøÓûjøvôØöæøâöçø‘ø^ñôÜº ìYèug$~W@*ì�
gzi{Åqª~u)ÎD¸(ZzgªCÙì�u)»ZW,Ì²~Ck ~V Zv

ƒ@*ìZzgðuz•~u)Å(„ÃWCìX
èÃg{!*Ñ!3¨å EEEZÚ!*gq-ƒ@*ì�¬xÃÐZk»ZŠgZuÌ7ƒYÅ<å XEZt (2)

é)xÆìZzg)xÐ¦/gäzZàq!©�ç Eßx7ƒCX´)i&Ò™ö Gg¶Zv
�ÛâD�X

æÖòàÒ^áÂnßäÊãçÚàÎfnØ]ÖÛŠ^ÝÊ¡mË_†å!Eifnnà]ÖvÏ^ñÐD!
Z¤/z{$›40î EGEu)ìÂaèz{)xÆfg=Ðàì®Zgzi{7IÒX

‰Zz‡]Zk!*gq-Ï**à~Zq-âŠZ4™Æ0*ã¦/ZgZY@*ì Þ³çHV

@*�ÌðƒYñZkßg]~aèz{**àZ[)xÅßg]~7g„®ZZ[
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�0*ã²~¤/™n{~YñÇÂZkÐgzi{I^YñÇX
»yÆ!*g}~
»yÆ&{ƒD�ÛzãÔzVZzgZ0+gzãXÛzãZzgzVÆŠgxy

Zq-6,Š{ƒ@*ìZzgZÏ§bzVZzgZ0+gzãÆŠgxyÌX!*CÙÆ6,Š}ÐÃð
%z){ŠârJ-VYñZ(7ƒ@*Yè»yZzg�sgZkÆŠgxyÃð!3¨å EEE

Eustachian tube 7ƒ@*XzV{Zzg²ÆŠgxyZq-**àú!3¨å EEEª
ƒCì�¬xqpV~Â?ƒCìp»yÆÛzã6,Š}ÆÔÅßg]
~ÈƒYCìZzgZkÐ!*ÁnZ¤/¼ŠzZÓfÌ™}ÏÂz{)x~ÐÓf
™äÆéƒÏX

®Z»y~eZÑŠHÃð%z){:Â�sgZk~ŠZ4ƒ@*ìZzg:„Zk
ÆzZWÐ�s,~6�¬,¦/g_ìXZk§b�YÅZK&

IRecX 7 Æ_.Âgzi{
ëä�£gf™HìZk»»Ÿì�»y~ËÌÚÆŠZ4ƒä
Ðgi{I^Y**ecpZ{z{%ƒc*0*ãƒZzgpZ{0*ãpŠlŠŠZ4ƒZƒc*�UŠZ4
HŠHƒZzgpZ{z{YæÅZ+^ƒ�TÃ�s»y~Z`ZgÌqÝƒY@*
ì}`sz){X

»Â , ŒVtÎZwaZƒYì�|]¬ÈgèZv�Åug$~
6,Ì1ÑY@*ìÅ<å XEZë¡ZyZ�Zs (Abdomen) ì�JgÆnÆ3,x{

~zZµ�? , ~ËÚÆŠZ¼ZzgZ`ZgÃYV:!©�ç EIZN�
�ZsÆ´z{!*¹$+y~ÜsŠz�s Z Zk»�Z[tì�,~ñ�Š

Zzg»yÆZ�ZsXug$ (Respiratory tract) g{YD�ªê~Zl
~ZÈwì�ZkÐ%ZŠ�sn{ƒ6�òtÐ¥xƒ@* , ~ñ�ŠÂ

ÆŠvZ�ZsZzg»yÆ�sÆ , ìXZkZÈwÆƒDƒñQùz
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Šgxy¼�Ût7gLX2ZôoÌZÏÅFì�ZyÆâÎ�Ût:HYñ
YèZ[Ã»y~%7,ä6,gzi}ÆIUÆ!*Ñ·t‡b�X

øg}4,Šq-»y~%eZ%c*0*ãeZ%Ðgzi{ÆÃ‡ƒä~Ãð
Z%s7ìYèAŠzâV~7VìZ%pŠlŠ0*ãŠZ4ƒäÐgzi{

7ILÇX0*ãÆ!*g}~‡è{yÌ,Æ‡b�Z¤/pA~�Ût
ìX

Î^ÙE]ÖÏ^•oì^áD]ƒ]ì^š]ÖÛ^ðÊ‚ìØ]ƒÞäŸmËŠ‚‘çÚäæ]á‘g
]ÖÛ^ðÊnã^]ìj×Ëç]Ênã^æ]Ö’vnx]ÖËŠ^�ŸÞäÚç‘Ø]Öo]ÖrçÍeËÃ×äÊ¡mÃjf†
Ênä‘¡|]Öf‚áÒÛ^Öç]�ìØì3fèæÆnfã^]Öo�ì†Ò¡Úäæeäiß‚ÊÄ]Ÿ+Ó^Ÿl
æm¿ã†]á]Ÿ‘xÊo]ÖÛ^ð]ÖjË’nØ]Ö„p]ìj^…å]ÖÏ^•o…uÛä]Ö×äEÊjx]ÖÏ‚m†D

‡è{yg¶Zvä�Ûâc*Z#WŠò0*ã~ZF,YñZzg0*ãpŠlŠZkÆ
»y~`YñÂgzi{7IÒXZzgZ¤/ÃðZL»y~pŠ0*ã]ñÂZk!*g}
~Z%sìp9¸wtì�gzi{I^YñÇYèZkäZL÷Ð0*ã
àc*ì®ZZkz‰ÜZkÆÆ$+y:ƒä»Z±g:ƒÇ6�Zkßg]~
7ƒ@*Z#Ãð¿ZL0*{äÅgZ{~Ç~ŠZ4™}ZzgZkÃZkÆZ0+g
¸T$™Š}XZkÐ¥xƒZ�0*ã~z{,�‡è{yäZ(gÅìz„
ic*Š{ªCÙZzggZSìX

»y~pŠlŠ0*ãÆŠZ4ƒäÅßg]~°xYŠÅtÂäƒ$Ëì�
Z(ƒ**WŠòÆZ(gÐ!*CÙƒ@*ìZzggzi}~.äÅ¢zg]ƒ$Ëì�Ûn

ÌZzg<LÌXQuqÝ™äcÌZ!*s#ìX:)Z(g~ƒäÆ
!*)̄YŠ»¬7ÎNÐ6�íZ¤/pŠlŠgzi{ŠZgÆù~¬YñÂ
ZigzñZIyZk»gzi{7IÒYèZkÐÈe7ìX

YæqzVÃ»y~ŠZ4™äÅßg]~¬tƒÇ�Z¤/z{»y~Y™
¾YNZzg!*CÙÐÃ:WNZzgpŠlŠ!*CÙÌ:ìÂgzi{I^YñÇXZ%
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Z¤/ÃðgN*èc*ZkÜÃðÚŠZ4ƒäÆˆpŠlŠªWÑ]zZziZgÅæŠ
Æ%!*CÙòWñÂ°xZ`ZgÆ!*)̄YŠßx»¬:ÎNÐX

V:Æ!*g}~
¤/ŠzVJ-�pyY@*ìZk~Ð%O[f™ŠZN!*NÅ

Æfg)V:~¦ƒ@*ìZzgz;VÐ1‰Ü¢zg]{g` (Ureters) **CV
ƒ@*ìXV:Zzg�sn{ÆŠgxy¬îg6,Ãð!3¨å EEE7ƒ@*ZzgZk~Š*ìw
Æ',@%ŠZzgúg]ÆŠgxyÃð�Ût7ìX

®Zøg}7™Š{£gÆ_.ËŠzZz){ÆV:~pZ{z{%Š»ƒc*
úg]»ŠZ4ƒäÐgzi{I^YñÇX¸̧wZâxZ1-Šg¶Zv»ÌìX
Z%ÂZ¬A7ìpµ7X'×h+',ZV‰|Z]»ţwÌñ�Šì�LL

)‰|Z]ä æe³Ã–ãÜqÃØ]ÖÛ%^ÞèÞËŠã^qçÊ^Âß‚]eomç‰Ì…uÛä]Ö×ä
Cc*�ZâxZ1-Šg¶ZvÆ4,Šq-V:pŠx�sì(X

Æ!*g}~ (Penis) W!ÚË
(Urethra) %Š~V:Ðá™%O[Å**àÆÎgZcJ-Zq-DÏ**à

Zzg¼z Urethra) (Penile ƒCìT»¼z¢{0î
G

EGZ™̄~ƒ@*ìª
úg] Prostatic  and Membranous urethra ùÆZ0+gƒ@*ìª

ÌXz{ƒù~7æ{ 4 ~t**à×gKƒCìZzgÎÌƒCìª
ƒCìX

t!*]¥xgì�úg]~�Û`{g`ÆZ0+g‰�Û`ŠZ4»ÎgZc ÞçHV

ƒ@*ìZÏ§bZkÆfgZZz6,%O[Å**à»e{ÎgZcƒ@*ìX
%O[Å**àÌaèZq-x�sì®Zz{pZ{%ŠÅƒc*úg]ÅZk
~¼ŠZ4ƒ™¾YäÐgzi{I^YñÇXZkÅ@*GZk¥ôÐÌ
ƒCìX
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æÚ^ÞÏØÂàìˆ]Þè]ŸÒÛØÊnÛ^]ƒ]u3^ƒÒ†åeÏ_ßèÊÇnfã^]ÞämËŠ‚
Ò^uj3^ñã^ÚÛ^mÏ–oef_¡áuÓ^mè]ŸiË^ÑÂ×oÂ‚Ý]ÖËŠ^�Êo]ŸÎ_^…Ú^
�]ÝÊoÎ’fè]Ö„Ò†æŸ+ÔÊoƒÖÔEÊjx]ÖÏ‚m†D

9Z:Z)~èÃgtX�Ãð%ŠZLW!ÚË~gzð½Š}ZzggzðÃZk
ÆZ0+gÖŠ}Âgzi{I^Y@*ì6�V:ÆZ0+gÖäÐIÒìZk
!*g}~t!*]êÁì�tI�%O[Å**à~]c*ƒZ¢{Z#J-ZÏ

IÒß!*]ìX 7 ~gìZkÐ!*Ñ·tgzi{
9Z:ZÑ)ÅZkbðÆ´z{ZâxZ1-ŠZzgZâx·g9+:)é XZvc*ÁZiÁZâx

Z1-Šg¶Zv»¸̧wì�W!ÚË~¢}]äÐgzi{I^Y@*ìZzg
ZâxZ1	g¶ZvÐÌZkÆñZ¬Zq-gzZe$ñ�ŠìX$+Zù~´)»‚ã
g¶Zv’k,�ÛâD�

æ]Ú^]ŸÎ_^…Êo]Ÿu×nØÊ¡mËŠ‚ÊoÎçÙ]eoußnËèæÂß‚âÛ^mËŠ‚æ…æp
]ÖvŠàÂà]eoußnËèÚ%ØÎçÖãÛ^æÂ×oâ„å]Ö†æ]mè]ÂjÛ‚]‰j^ƒp…uÛä]Ö×ä!

93 æƒÒ†]ÖÏ^•oÊo+†uäÚíj’†]Ö_v^æpæÎçÙÚvÛ‚ÚÄ]eoußnËèE”V
D2 tV

%O[Å**à~¢}]äÐZâxZ1	g¶ZvÆ4,Šq-gzi{7IÒ
Z#�ZâxZ1-ŠZzgZâx·g9+:)é XZvÆ4,Šq-gzi{I^Y@*ìXŒg¶Zvä

ZâxZ1	g¶ZvÐ™854èEGEÆ¸wÅégzZe$HZzgZÏgzZe$6,÷}Z*Š
g¶Zv»ZOŠåX

ˆÆ�YäZyZ̧ZwÅ�ÌÂäz&Åƒøg}nZÚ»°ì�
…øgZ£/¬Z[Z¦s„ÐqÝì�W!ÚË~¢}]**@ßx
ìZzgZ(CÙqw~ìVä~ŠZ4ƒäÅ{Æ‚BÈ7ìZ%Z0
¬$++g¶Zv»tI

æ]Ê^�]ÞäÖçeÏoÊoÎ’fè]Ö„Ò†ŸmËŠ‚]iË^Î÷̂æŸ+ÔÊoƒÖÔæeä
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e_ØÚ^ÞÏØÂàìˆ]Þè]ŸÒÛØÖçu3^ƒÒ†åeÏ_ßäÊÇnfã^]ÞämËŠ‚Ÿá]ÖÃ×è
Úà]Ör^Þfnà]Öç‘çÙ]Öo]ÖrçÍæÂ‚Úäeß^ðÂ×oæqç�]ÖÛßË„æÂ‚ÚäÖÓà
â„]mÏj–oÂ‚Ý]ÖËŠ^�Êou3ç]Ö‚e†æÊ†qã^]Ö‚]ìØæŸÚí×“]Ÿe^$f^l
]á]ÖÛ‚ìØÊnã^ir„eä]Ö_fnÃèÊ¡mÃç�]ŸÚÄ]Öí^…t]ÖÛÃj^�æiÛ^ÚäÊo]ÖËjx!
Î×k]ŸÎ†h]Öjí×“e^á]Ö‚e†æ]ÖË†t]Ö‚]ìØÚà]ÖrçÍenßãÛ^æenà]ÖrçÍ
u^qˆ]]Ÿ]á]Ö3^…Å]Âjf†âÛ^Êo]Ö’çÝÚà]Öí^…tæâ„]eí¡ÍÎ’fè]Ö„Ò†
Ê^á]ÖÛ%^ÞèŸÚßË„Öã^Â×oÎçÖãÛ^æÂ×oÎçÙ]eomç‰Ìæ]áÒ^áÖã^ÚßË„]Öo

mßËjx]ŸÂß‚ì†æt]ÖfçÙ ]ÖrçÍ]Ÿ]á]ÖÛßË„]¤ì†ÖÛj’Øe^ÖÏ’fèÚß_fÐŸ
gŠZÅ+B5éGg( 2 `: 109 )m: Ê×ÜmÃ¼Ö×Ï’fèuÓÜ]ÖrçÍ

LLZ#J-ŠzZz){%O[Å**à~gìZkÐ!*Ñ·tgzi{7IÒZk~
¼—7ìXZkÐ¥xƒZ�9Z:Z)zZà!*]Šg„7YèŠzâV
YtVÅA�s~):)ì�pŠZk6,FFì�V:Zzg�s,Æ
Šgxy!3¨å EEEìc*7XpZk»ÂtÈƒÇ�Ac*Z0+gzãÑT{~¼eZ%
Ðgzi{:IRe’ZzgZkÐÜàÅÜs¸ßg]ì�Zy~ŠZ4ƒä

zZàÚÃË_.[™CìZzgt¬ŠèS!*CÙWäzZàÚÆ‚BzZ:ÇìX
~HƒV�ZkZ‹ZnÐÜàÅic*Š{ŒÛd$ßg]tì�AZzg

Z0+gzãÑT{ZyÆZzg�s,ÆŠgxyqbñ�ŠìZ%�ágqägzi}
ÆnZyŠzâVÃŸÐ{g`ÑgHìXt¬%O[Å**àÐZìYè

ZâxZ1	g¶ZvZzgZâx·g¶ZvÆ4,Šq-Vä»!3¨å EEE7ìZ#�ZâxZ1
-Šg¶ZvÆ̧w6,!3¨å EEEìpŠzuZ!3¨å EEE�%O[Å**àÆ‚Bµìz{

Šc*YYX 7 Üs%O[Æå3Æz‰Ü•ì®Z%O[Å**àÃV:zZÑ¬
Z¤/p=ôZ^yÆZ±gÐÂZïtI9ì�     

]Ÿ]á]ÖÛßË„]¤ì†]ÖÛj’Øe^ÖÏ’fèÚß_fÐŸmßËjx]ŸÂß‚ì†æt]ÖfçÙ!
V:»!3¨å EEE�%O[Å**àÆ‚Bµìz{ÈgLìZzgÜs%O[!*CÙ
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å3Æz‰Ü•ìX
p�XZrVäf™Hìz{Z[Æ¸wÐ_“7g‚rYèZk
ßg]~W!ÚË~¢}]ä~Z%s»f™„"pƒ™g{Y@*ìÉ
Z%sÜsZÏßg]~g{Y@*ì�ÚV:~ŠZ4ƒZzgZk»DÌƒYñ
�z{V:~ŠZ4ƒ̂ìZzgªCÙì�tÌCÙCÙ]ñƒñ¢}~Z•ð
ŠØZgìÉZ0¬$++g¶ZvÆ_.W!ÚËÆgZ5Vä~ÃðÚŠZ4
„7ƒ$ËXYèz{ë�X

]Ÿ]á]ÖÛßË„]¤ì†]ÖÛj’Øe^ÖÏ’fèŸmßËjx]ŸÂß‚ì†æt]ÖfçÙ!!
V:»!3¨å EEE�%O[Å**àÆ‚Bµìz{ÈgLìZzgÜs%O[!*CÙ

å3Æz‰Ü•ìX
Zkßg]~ZâxZ1-Šg¶ZvÆ4,Šq-W!ÚË~¢}]äÆ

f™»"ÃZ+{ƒ**Z×ìXZzgZ#t!*]!*ëìÂZk»ñZ#Ì!*ëƒÇª
Å<å XEZZâxZ1-Šg¶ZvÆ4,Šq-W!ÚË~¢} ]Ö¡‡Ýe^›ØÊ^ÖÛ×ˆæÝÚ%×ä!

]äÃCÙqw~@ßx'**¦/k,ìX
�Û`ŠZ4Zzgg3Æ!*g}~
Z¤/pZL0*kñ�Š}ÅÂ1V~t¥ôÂ7B��Û`ŠZ4Zzgg3Zzg
�sn{ÆŠgxy!3¨å EEEìp�Û`ŠZ4Zzgg3~ÐËÚÆŠZ4z8
ƒäÐYŠßx»¸w¢zgMìX

æÒ„]E]p]ÖÜmËŠ‚‘çÚäDÖç]�ìØ]‘fÃäÊo]‰jä]æ]�ì×k]ÖÛ†]éÊo
Ê†qã^âç]ÖÛíj^…]Ÿ]ƒ]Ò^Þk]Ÿ‘fÄÚfj×èe^ÖÛ^ð]æ]Ö‚âàÊvnßò„mËŠ‚
Öç‘çÙ]ÖÛ^ð]æ]Ö‚âàæÎnØ]á]ÖÛ†]é]ƒ]u3k]ÖË†t]Ö‚]ìØÊŠ‚‘çÚã^
E]Öfv†]Ö†]ñÐD

Z¤/ZKÈZiZL0*{äÆ£x~ŠZ4Åc*úg]äZKÑT{~
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ŠZ4ÅÂUg!*]tì�gzi{7ILÇpZ¤/0*ãc*%ÐZiŠZ4ÅÂgzi{
I^YñÇYè0*ãc*%Z0+gVŠHìXZzgtÌ¹ŠHì�úg]Z¤/ZK
Z0+gzãÑT{~Ãðq½Š}ÂZkÐgzi{I^Y@*ìX

ZÏ§bZæZŠZ2z~~tX–ì
LLpŠgzi{Åqª~)g3~(têmJ**@ßxìóóX
].h+î]ÅgzÐZ¤/pZyÆZzg�sn{ÆŠgxyÃð!3¨å EEE7ì

paètÌZq-�sìÅ<å XEZZk~ËÚÆŠpwzZ`ZgÐgzi{I^
YñÇX

W%îOzYAÆ!*g}~ -2

YAªù»z{in�n{c*W-$~•ƒZk~ŠzZeZàYñZzgz{
�sn{J-VYñÂZkÐgzi{ÆIU~ÃðZDw7ìX

(Meninges) W)uÆZkinÃë��A~ÃÂh™ŠârÆ¤/Š9£Ò3ð EGV
J-VYñXtäVŠâr»CÙ§sÐZq©GƒñƒC�ZzgnwZxg
6,”9£Ò3ð EGVÆ‚BµƒC��sŠârÅïë¬™`�X

(Cranial ñ�Š{Šzg~Å7,~ÆZ0+gŠârÅ(ÃÅ7,~»�s
ë�paètŠârÐ½~ƒCìZzgZkÃ�s'c*I¡ cavity)

Zq-?Z˜bìÅ<å XEZZ©xÑÜ~Zk»Z±g7HYYX
³tƒZ�W)~ŠzZÎäÐaèŠzZË§Šzczs�s~ŠZ47

ƒC®ZZkÐgzi{7ILÇX™854èEGEg9:)é XZvÌ¬̧ÎD�Z¤/pZȩ̂w
äÅˆìz{Zìª Â Å�

ÖÃ‚Ý]ÖjnÏàe^Öç‘çÙŸÞ–Û^Ý]ÖÛßË„Ú†éæ]iŠ^Âä]ì†pF!
Yè�sJ-)D7ìZkn�!3¨å EEEL•ìZzgLÈgLìX

ÐùÅ3w–Yñpinn{c*W-$J-:ZF,Z z ZÏ§bZ¤/inÅz
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ZzgZkin~ŠzZÎðƒÂgzi{7ILÇYèŠzZË§Šzczs�s~ŠZ4
7ƒðìZ¤/pñ�Š{Šzg~D=ôzZáZkÃÌ�sùª

ë�XtZ˜k�sÌn{ZzgWÕVz){Ð (Abdominal cavity)

½ZƒZƒ@*ìX
ê~Zl)‚÷Å**à(Æ!*g}~ -7

ê~Ñª‚÷Å**àJg~ŠZ4ƒ™%³zZgF�ápV~„ƒC
ìXtpŠZq-x�sìXZkÆ',@'ç N~)3äÅ**à(Jg~Ð¦/g
™ù~ŠZ4ƒ™n{~tìê~Ñ»'ç N~c*�sn{Æ‚B¼Z£w
7ƒ@*X

ê~Ñ~ËÚÃŠZ4™äÐYŠßx»¸w�Y™D�X
æÚË^�å]ÞäÖç]�ìØu×Ïä]Ö‚ì^á]Ê_†]p�ì^áÒ^áæÖçÂç�]]æÂßf†]Öç

ƒ]Ò†]ŸÚÓ^á]Öjv†‡ÂßäE…�]ÖÛvj^…D
Zk»qÝtì�Z¤/gzi{ŠZgäZL²~Ãð‚ÌŠðZVŠZ4HpZ{

z{úŠ»ƒc*µ»ƒÂgzi{c*ŠƒDƒñZk»gzi{I^YñÇYèZkÐÈ
eìX

]pe^p‘ç…éÒ^á]Ÿ�ì^ÙujoÖçifí†efíç…Ê^æ]å]ÖoÞËŠäæ]+jÛä
ƒ]Ò†]Ö’çÚä]Ê_†ŸÚÓ^á]Öjv†‡Âßäæâ„]ÚÛ^mÇËØÂßäÒ%n†Úà]Öß^ŒæŸ
ijçâÜ]ÞäÒ3Ü]Öç…�æÚ^ñäæ]ÖÛŠÔÖç•ç|]ÖË†Ñenàâç]ði_nge†mx
]ÖÛŠÔæ+fãäæenàqçâ†�ì^áæ‘Ø]ÖoqçÊäeËÃ×ä]Ú‚]�æeäÂ×ÜuÓÜ
+†h]Ö‚ì^áæÞ¿Ûä]Ö3†Þf¡ÖoÊo+†uäÂ×o]Öçâf^ÞnèeÏçÖäæmÛßÄÚàenÄ
]Ö‚ì^áæ+†eäæ+^…eäÊo]Ö’çÝŸ+ÔmË_†E…�]ÖÛvj^…D

)ŠðZVËßg]~ÌŠZ4ƒ(©�Z¤/ŠðãvðZzgZkÃZLŒÛd$H
ŠƒDƒñZ(™äÐgzi{I^YñÇYèZkÐÈe c* ZzgÎŠÂgzi{
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åXtZ+!*]ìTÐ¹Ðßvê™D�Xtìw:ƒ�tÂ†[
»Ywc*²t†[c*vÎØÅ§bìYèvÐuƒäzZàƒZÎØ
~ZzgŠðNÆ�CÙÃZL÷Ð�s~áYä~zZã�ÛtìXZÏÐ
§ÔÚ~Zzgrf$ÅW»¬Ì¥xƒZX

ZzgªCÙì�ŠðZVc*Šðãc*¸\¬xîgÐù~7ŠZ4ÅYCÉ
ê~ÑÆfg)µzV~ŠZ4ÅYCìZzg‡°{ì�‚÷heÆŠzgZy
3äÅ**àÈƒCìZzgTz‰Ü¼qøgìƒVÂ‚÷Å**à»æ4È
ƒY@*ìXtXÌøgóf™Gƒñ£gÅ@*G™@*ìX

t‡°{�ZÌëäf™HZkcjZ!5±ƒX
     The upper end of the oesophagus is normally shut off from the

pharynx, and there is resistance to the passage of a gastroscope.

Normally this sphincter opens 0.2-0.3 seconds after beginning of

a swallow, remain open for 0.5-1.0 seconds, and then closes.

( A p p l i e d  P h y s i o l o g y  b y  S a m s o n

Wright).

(Anus) 0*{ä»£x -8

Š',ª0*{äÆ£xÆZ0+gÃðqŠZ4ƒäÆ!*g}~„CÙ”gn
Z©xX�X (Contradictory)

]�ìØ]‘fÃäÚf×çÖèeÛ^ð]æ�âàÊo�e†å]æ]‰jßroÊç‘Ø]ÖÛ^ð]ÖFo   E]ÖÌD
]ÖËŠ^� EmËŠ‚]Ö’çÝD!!!æ]Öv‚]ÖË^‘Ø]Ö„pmjÃ×Ðe^Öç‘çÙ]Önä  �]ìØ�e†å

Î‚…]ÖÛvÏßèæÎ×Û^mÓçáƒÖÔ!
0*ãc*%ÐZiÃZLŠ',~ŠZ4Hc*Z¼HZzg0*ãŠ',~ŠZ4ƒZÂgzi{

I^YñÇXz{uÃÝTJ-îÐgzi{IÒìz{W!uÅlZgìZzgz;V
J-Á„)ƒ@*ìX
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]�ìØÎ_ßè]æì†Îè]æì3f^]æur†]Êo�e†åæÆnfã^EmËŠ‚]Ö’çÝDŸÞä  EhD
iÜ]Ö‚ìçÙEÚ†]Îo]ÖË¡|D

ËäZLŠ',~gzðc*À}»•Zc*Ç~c*ßŠZ4HZzgZk~ZkÃ
^YñÇX I Ðgzi{ z ÖŠc*ÂZ0+gŠZ¼eƒäÅz

tì�¬Z~W!uÅlZgahZð~)�0*õÐ z „CÙ¬gnÅz
bZèVÅahZðìZkÅ(Å{Îðì²Šzu}Z~Z(7ìX'×h+
',,Z#W!uÅlZgÆ',Z',0*{äÆ£xÃ�ágqÅY+$ÐìÅ§b
{g`»¬qÝ7ìZzgz{�sÆ‚Bµz0ÌìÂZklZgÅH

7k.X z ÅÃðz
Z%Zy)bÅtÂäÅY$Ëì�gzi{~Ì0*ãÐZ¼™ä»Ñ¦¬

ñ�ŠìZzgŠ',~ZäÆ¼0*ãÆŠZ4ƒäÐåZ%Zi**eìXL
ZY"$ÆˆŠ',ÆÎgZcÆic*Š{¤Š{ƒäÅ¯6,Ì0*ãŠZ4ƒY@*ìXZk

ZgŠc*YYìXZÏ¢zg]Æ� ŒÛ 6g~z¢zg]cuÃÝW!uÅlZgÃ
Z¤/1Z§~]v‰ƒVZzgZ¼ÆˆÈG%ZyÃZz6,mJ1ŠHƒÂgzi{

7ILÇX
Zk¢zg]Æ´z{ZzgßgÂV~ªŠzZc*%Îäc*Š',ÆZ0+g"Æ

fg)Ð1Z§~c*ÃðZzg%ëÎäc*gzðÔßÔÇ~»•ZŠZ4™äÐgzi{
I^YñÇX

fgZ¨gÂ<
™ZcÆŠZgZ‰xÆg‚!Z,r~øg}èÃg{!*Ñ*yÆ¹¬

àŸÆ!*z�Š™ZcÆŠZgZ‰xZzg™Zc„ÆŠZgZÑëYzZÑg�áŠÆúV6,Œ
>ï)bq¢{ätê™Šg�Ûâc*ì�:

LL»y~ZzgV:z�Û`ŠZ4~gzi{Åqª~ÃðŠzZz){eZ%Ðgzi{
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7IÒóó
Zk!*g}~ZyÆ¯x»ÜRpŠZyÆZÖp~tìX
LLt!*]�»y~ŠzZeZ%Ðgzi{YVÃ‡ƒÇ?ËÌ¨Â[~

ZkÅÃðŠ?ug$%̄qÔņ̃sc*!©‹ð GqÅßg]~Òy7ÅˆXZkÅ
¨zzÒy™äÐÌ‰„gZ]~Âj]HŠHìZzg‰„gZ]~

y`ÃãCŠ¯c*ŠHìZzg‰„gZ]~t¥ôì�»y ]ÖË_†ÚÛ^�ìØŸÚÛ^
~ŠzZeZ%ÐZ¤/ŠzZ²~¬YñÂgzi{Ã‡ƒÇzg:7X

Zzg‰„gZ]ÉF„gZ]~ZkÅÜZs#ì�»y~ŠzZeZ%Ð
ŠzZŠâr~vƒYCìZzgŠârc*Â‰Z[Æ4,Šq-pŠ�sxìZkn
Šâr~ŠzZîÐgzi{I^YñÇZzg‰Šzu}|Z]Æ4,Šq-ŠârZk

n�sxì�ŠârÐ²Å§sgZ3ƒäÅ¯Y6,ŠzZ²c*n}~
YñÏZzg²c*n}~YäÐgzi{I^YñÇX

ZkÐ¥xƒZ��Y™ZxgÂZvÆ4,Šq-»y~ŠzZeZ%Ðgzi{Ã‡
Êo æaç]Ÿ‘Ø ƒäÅZÝzztì�ŠzZ�sxªŠârc*²J-VYCì

)Zzg¸gzi{ÂhäÅãCŠì(X ]ŸÊ_^…!
Z[g„t!*]�»y~ŠzZeZ%ÐHŠzZzZ¢œî GGS²c*ŠârÅ§sË!3¨å EEE

Æfg=vƒCìc*7?ÂtX}Ðm7g‚rÉ¥Zzg®=ôZÑ$+Zy
Ðmg‚rìXóó)Zzgaèñ�Š{¥Zzg®=ôZÑ$+ZyÐt!*]U*"$ì�
»yÔV:Zzg�Û`ŠZ4»�sn{c*�sŠârÐZ£w7ìZknZy~

(X 2 ÃðŠzZz){eZ%Ðgzi{7IÒX**=()’k,>ï)bq¢{Xm
ëë�:
>ï»èÃg{!*Ñ:~ZzgZkÆŠÑbÀ&�Xgzi}Ð0

)b�aŠ{œ-VÐ−Wgì¸ZrVäZyÃÜxps™Šc*Z#�Zy
ÆŠÑbÌ$zg�X
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>ïzZßV»tI�LLËÌ¨Â[~Zk)!*](Å)�»y~
ŠzZeZ%Ðgzi{YVÃ‡ƒÇ(ÃðŠ?ug$%̄qÔņ̃sc*!©‹ð GqÅßg]
~Òy7Åó̂ó

‡.Þt7ìZzg%̄qug$ÌìZzg!©‹ð Gqug$ªZâxZ1	g¶
Zv»¸wÌñ�ŠìX

~tì 19 %̄qug$ÆnpŠ>Åf™™Š{„g]� -1

æÊo]Öã‚]mèV
æÚà]ujÏà]æ]‰jÃ¼]æ]Î_†Êo]ƒÞä]Ê_†ÖÏçÖä"#]ÖË_†ÚÛ^�ìØ
@Zt~ìT¿äu1c***u~ŠzZeZàc*»y~¢}]ñÂZk

»Zg�áŠìŸ~ŠZ4ƒäzZàqÐgzi{I^ ~V »gzi{I^ŠHYèÑ
Y@*ìX

)»y~¢}]ä( a‚]mä]Î_^…Êo]Ÿƒá ÎWÅ!*]ì�™r#
Åßg]~ZTg»:òŠ}gì�ZzgZkÅŠ?~%̄qug$Ãf™™gì
�XZâªCÙZzg$+¸!*]»>ïu}ÐZïg™Š}ÂÀYV:ƒX
™r#@ZtÅf™™Š{{Š?ª%̄qug$Ã™r#Z´YZ‹äÌðzù
Z(gHì��'×h+@*GìX

æ�Öka„å]Ÿu^�m&Â×oÚ^Êo]Öã‚]mè]áÚà]ujÏà]æ]‰jÃ¼]æ]Î_†
D9t 126 Êo]ƒÞä]Ê_†E]Â¡ð]ÖŠßà”

tZqŠg$@ZtÆZkXÅŠ?��T¿äu1c***u~ŠzZeZà
c*»y~¢}eZáÂZk»gzi{I^Y@*ìX

g;Zk%̄qug$Ð§&Z+ÑwÂz{ëWÐf™™D�X
]ÖË_†ÚÛ^ p>ïzZáZkÃ-VÈ™¦/g‰��LL‰„gZ]~

Ñ̃y`ÃãCŠ¯c*ŠHìóóXZzgZk§bÐZrVäZyZÖpÆ%̄qug$ �ìØ
ƒäÅwÃ!*ÇS™gÄŠc*X
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!©‹ð
Gq -2

ug$tì
Î^Ù]eçußnËè]ÖŠÃç½æ]ÖvÏßèÊo+ã†…Ú–^ámçqf^á]ÖÏ–^ðæŸÒË^…é

Â×näæÒ„ÖÔÚ^]Î_†Êo]ƒÞäEÒj^h]Ÿ‘ØÖÛvÛ‚D
ZâxZ1	g¶Zv�ÛâD�gpyÆgzi}~**u~ŠzZeZ%ÐZzg
A~ŠzZeZ%Ð)gzi{I^Y@*ìZzg(,zZZ#ƒCìñg{7W@*X¸
¬Zkz‰ÜìZ#»y~¢}]ñX

p>ïäZkÅ§sÌ¼Âz:ÅX
%̄qug$Æf™Æˆ™r#@ZtZL©wÆ_.[Š?f™

æÖ³çqç�ÚÃßo]ÖË_†æaçæ‘çÙÚ^Ênä‘¡|]Öf‚á]Öo]ÖrçÍ! ™D~�tì
)ZzgZkn�gzi{IUÅzz0*ðYCì��s~Æ$+yq»)ì(X

™r#@ZtÅf™™Š{[Š?z„ìTÃ>ïzZßVä-Vf™H
ìLLZzg‰„gÂV~t¥ôì�»y~ŠzZeZ%ÐZ¤/²~YñÂgzi{
Ã‡ƒÇzg:7Zzg‰„gZ]ÉF„gZ]~ZkÅÜZs#ì�»y~ŠzZ
eZ%ÐŠzZŠârÅ§svƒYCìXóó

ZÝŠ?Å'×h+zŸs#™D�: Å Z[ëX
ëB��ŒV"Z²ð',ãÆ!*z�ŠŠZgZ‰xZzgŠZgZÑëYzZÑg�áŠÆ

ÃÂâ…�Z%øg~§bz{ÌZkÃÈâ… ]ÖË_†ÚÛ^�ìØ |Z]ug$
ƒVÐXZ[{Hì?Zk~4,ZqìX

¬xîgÐ�aè�sn{c*�sŠâr~zßwÃACD�ZzgZk6,
ZrVä‰Z%Ã]»æZgg3ìZknŠZgZ‰xZzgŠZgZÑëYzZÑg�áŠäZÏÃ

ây™ug$Ã-VÈHì: æaç]Ÿ‘ØÊo]ŸÊ_^…
]ÖË_†ÚÛ^�ìØqçÍ]Öf_à]æqçÍ]Ö‚Ú^É
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Zzg�s,Ðøg~§bZyÅ%ZŠÌì²Ðá™Š',J-»�s
(Z[ZrVäŠ¬�»yÔZ7Ò5ÿGÔV:Zzg�Û` Gastro-Intestinal Tract)

c*�sŠâr~7•ÂZrVäZy~Ãðq , ŠZ4Zy~ÐÃðÌ�s
eZ%Ã@ßx7â**X

pZkßg]~Zy|Z]6,ÑixWñÇ�‚÷Æfg=µzV~
Ô�U¤/Šz½gZzgŠðNÃZ0+g (Inhaler) YäzZàËq}rf$âÙÔZ(;5Îæ

EXG

™äÐÌgzi{:ILYè−)ì(ÐWÐŠz�s�Zq-�sn{c*�s
,�3äÅ**àÅZ’ZYÐÑzqƒ@*ìZzgZk~ZF,äÐgzi{IÒìÔŠzuZ

�‚÷Å**àÐÑzqƒ@*ìZzgB (Respiratory Cavity)  B»�s
ÆZ0+gµzVJ-&.5åGìX].h+ïÐ¥xƒZì��sB»�s,Ð

�sn{c*�s ]Ÿ‘³ØÊ³o]ŸÊ_³^… ÃðZ£w7ìZzgZy|Z]Æ4,Šq-
Šâr~zßwì�sB~7Xg�ZkÐ0¼!*g−VÂz{‡.Þ
ZZ]7X

Úø^�øìøØø  ]ÖË_†ÚÛ^�ìØÚn6 Zy|Z]Æ£¨~ëë��ug$
¬xÌìZzgÇÌìT»„CÙÈtì�Ÿ~Ë§bÐÌÃðÌ
qŠZ4ƒZkÐgzi{I^YñÇX

p)xÐŠZ4ƒäzZàÚÐgzi{:IRùÐU*"$ìXªZy
gzi{Åqª~u)ÎD¸( ~V »y

&¼-Cÿ
GGzð™ì)gÎwZv ~V gÎwZv

(Naso lacrimal Zzgu)ÆfgZ]�²J-YD�ÂZq-)xú"
Æfg=YD�X duct)

mË_†å æÖ³òàÒ^áÂnßäÊãçÚàÎfnØ]ÖÛŠ^ÝÊ¡ ´)i&Ò™ö Gg¶ZvÌ�ÛâD�
)Z¤/u)„²~Y@*ìÂaèz{)xÐY@*ìZkngzi{7IÒ(X

¬xºmZÅ3šú EE
ÌƒZZzgÇÌ:g;ÉÈƒŠHX Ú^�ìØ Ðz ZkÅz

ZkÃë-V̈™D�:
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]ÖË_†ÚÛ^�ìØ]pùqçÍÚà]qç]Í]Öf‚áÚàÚßË„]pùÚßË„Ò^á
)ª�Ë!3¨å EEEÐË�s~ŠZ4ƒZkÐgzi{IÒì(X

ú}6,ŠÑbt�: ŠkZ øg}
ug$~�sn{c*�sŠâr~zßwÅ{6,ÃðZÖpc*ŒÛZí (1)

ŠÑª7™DX�Y»ûÂ›ìpZ[Z¦säÂ}Zkug$ÆZk
§bÈƒäÅ¥ô7ÅT§b™ZcÆŠZgZ‰xZzgŠZgZÑëYzZÑg�áŠ
)¸„(™D�XZzgţ~ZÈwì�ˆÆ�Y|Z]ÃZLŠzgÅ?î]

Æ_.{z[ŠÑb~ÂZ¬ÃWc*ÂZrVä[ŠÑb6,7gZizgeZwŠc*p
Zk~Ø7�ZÝZ±g{Š?»ƒ@*ìX

Zâx·ZKÂ[ZÑÝ~f™™D�: (2)

Î^Ù]eçußnËè]ÖŠÃç½æ]ÖvÏßèÊo+`†…Ú–^ámçqf^á]ÖÏ–^ðæŸÒË^…é
Â×näæÒ„ÖÔÚ^]Î_†Êo]ƒÞä!

ZâxZ1	g¶Zvä²J-c*ŠârJ-zßwZzg°xzßw»Z±g7HÉ
Ã@ßx¹ZzgZkÅŠ?~™r#@ZtäèÃg{!*Ñ%̄q Ú_×Ð]Î_^…Êo]Ÿƒá

ug$f™ÅX
ŠZgZ‰x™ZcZzgŠZgZÑëYzZÑg�áŠzZßVäT{Æ‚Bug$ÃÈ (3)

â**ìZkÆn=ô$+yÅ¢zg]ƒÏX»y~ÌZ7Ò5ÿG~ÌÔV:~Ì
Zzg�Û`ŠZ4~ÌÉ�sB~ÌXqÑètð”{!*]ì�Ñ<ä

…Z%îGZ!0îGGÈ™=ô$+yÜD+ª]»�7¯c*É=ô$+y¬xîgÐ
ZK̈ãÑlÅ».$Y.$6,ņ̃sìZ#�…Zkņ̃smÅZYi]„7
Š~XZzgTqÅ:…ZYi]Š~Zzg:…Zk»�¯c*ZkÆnëZ¯ñ
iâ:Åî]zD+¢3¨é G

GG]ÆZ`ƒVt!*]Ì‡.ÞJw7X4zZv¬\ZDX
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