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 iPcoYD]GH]pCM\H`L]GjU\L]KUd2 jNKC^K jU\ 0/ jNKG§^iKaKC^K AYC@\EVC@\W`@§^
jU\ MÚ^mRÛ V^CYY@ @§Bc 2 iMfp^¡^F@^KP]GJ\K^AYCU]GI\L^K jU\ jNKFdGJ\W^G@^K
P]GJ\K^iWGI\@`G-W]CBfRjXÚCE^G B]pCJaVIII AYCU]GI\L^KjXÚC WMM U^V jHÚKapZYGMa 2020 
kGFIciYf^K\kFL^F@^KXÔGN¢YKBV^RJd@F^@AYCM\E^EfKUfCiJcoYU\@£^V, K§^P^M\iJGE^G lXÛ
XÔGPfpKYY@D^@@^KiM]KM\iJGG£YFP]GJ\K^ jU\@^KW£^CW^M\iJGE^GlXÛ@^FiM]KM\iJG
YdGW^X\@§^jU\ J]KW\m¡, @\EVC@\W`@§^ jU\ MÚ^mRÛ mGÛIciYf^Vh@C^K @^K@§oW£^CE]LP\F^@YK
R\KdGG£^K@\W`@§^ jU\ MÚ^mRÛ iM]KVh@C^KLdU`R\W`G boCJaoRaBV^RW§^B]KlK@^KP]GJ\K^A\j C
@^K@\W`@§^ jU\ MÚ^mRÛ lXÛRaBV^R@£^V £^ 
 M\DdL]KiX]KmGÛV¢^ P\K]@C^KV`E^@^KG£^K@\W`@§^ jU\ MÚ^mRÛlKU\G]LH¢^CnlKAYLiAG
JfoVM\iJGF]CL§oJ]KRaBdKK\P^LGaiJfo^JaoBVKjU\RaD§^KVKL§oPhCP§K]LjHÚA]pKWeK@^CUfCZYGJ£YC
I`oK-W\K]pK@\EVC@\W`@§^jU\MÚ^mRÛmGÛ@§^KfGFdGJ\W^G@^KM]LMdCjU\P]GJ\K^U\LfL@^KWb@
W^G£^K@\W`@§^ jU\ MÚ^mRÛjHÚKapX^ Ma2020 iE`oCDdGM\WfCHfpKH§AYCFdGJ\W^G jRÚK@^KP]GJ\K^
WaRcjZCC^KAYCE]LP\F^@YKR\KdG kGFRa@^KiEcoYRkFC@^KZhK-@^KWYK lXÛiAfp^@]LU\LfL@^K
WfoCiWaR jU\ H\Xg^GjZCC^K, @^KW£^CXg]@WeGJaoiK]pKBV^RE§^K^K, @^KW`GWYKJaoiK]pKiYf^NeÛZhKiM]K
WeK@^C- G]oCK]pK @^KP]GJ\K^E]LP\F^@YKR\KdGG£^K@\W`@§^ jU\ MÚ^mRÛ DboCRaBV^RD§^iM]KH£YCmGÛ
Ra@^KM]LMdCjU\@§oW£^Cl¡ÚG£VFZeL@^KOb@YfLZfR, Ff@U\G]LmUF\W]pK, mUF\@^CjU\mUF\F^V
iPcoYW£^ClXÛmGÛK]@V`E^@^KJaoRaBV^RZeÛBV^RW^R^G, RaBV^RE§^K^K jU\ RaBdKWfRL]GJaoi¡^\WfR-
iPcoYHYLW\ YClXÛJ¢VCJ]K@]LW\P^L@^KG]oC@¢^V, J^CV`J\F^mU@\W`@§^jU\MÚ̂mRÛP^@i cY
DboCmGÛP]GJ\K^Xg]@WeGE]pKWeC@\W`@§^jU\MÚ^mRÛiAGiKaKWeCAbpKiE`oCM\@YLG£VF3W^A^V`E^iE]oK9
Me@O]C, U£hCW]G jU\ @^KM\RfC, MÚ^mRÛ jU\ JdU\@`G@\W`@§^- Xg]@WeGKap mGÛiK]pKBV^RE§^K^K jU\
BV^RH£YC@^KAYCH\Xg^GjZCC^K iPcoY@§oW£^CP\K]@C^KV`E^@^KG£^K@^K@\W`@§^ jU\ MÚ^mRÛ YY@
Z]LlEÛW]CBfR lKL]KG^jAVCP^@i cY AYC WMM U^V jU\ mGÛM\H`L]GH^RA§pHf@UfCAYCU]GI\RfKHa
@\EVCWb@W^J`@^KjU\@`U^V¢^G£VFR^GH\I^KXg]@WeGjXÚCE^GU\G]LE]pKWeCJd@M\@^K 
 iPcoYiZ]GlXÛ@^KZhK@^KWYKmGÛZ]LNfKGa jU\ RaBV^RW\GV@, D\H£YCRa@^KP]GJ\K^
L]KG^iY@\W^KJaoW§^B]KAYCXg]@WeG iE]oK: iY@\W^KXg]@WeG, B§^Y\J`L^FiKcpYlKXF§pAYCjHÚU\V`E^, 
jNK@^KZhK@^KWYK jU\ iKcpYlK@^KW`GWYKU\YhGAYCjHÚU\V`E^ Xgc iYapKV¢^9 MbpRBeÚRc@^KZhK
@^KWYK. W\K]pK DboCmGÛRa@^KP]GJ\K^MbpRBeÚRcAYCjHÚU\V`E^JaoRalKXg]@WeGG]oC@¢^VKap iPcoYHYLW\ 
YCDdGM\WfCAYCXg]@WeG JaoiK]pKlWÚ 4 YfCM\@YLXg]@G]oCKap9 0(- @^KW£^CBV^RE§^K^K, 1(- @^K
P]GJ\K^jLLFcKFfC, 2). H`GP]K@]L@^KN\U`G@\W`@§^ jU\ MÚ^mRÛiAGiKaKWeC, 3(- iK]pK@^KiZ]G
P^@M\H`L]GHfVD`C, jU\ 4(- @^KRaW¢VKZ¢VRG£^KLfGL^GF`CE^F 
 lK@^KP]GJ\K^MbpRBeÚRciXgfo^Kap mGÛRa@^KRYL¡^FlXÛY^D^KZ]LN`GEYLW`GWYKXg]@ jU\
Y^D^KE¢VFiM]KNeÛAhKAbpK kGFmGÛN¢^KA\LVK@^K jU\ A]pKHYKJaoD§^iM]KH¢^Cn iE]oK: @^KOb@
YfLZfR@¢hV@]LXg]@@^K, @^KmMJ]GW\K\Wb@W^, @^KBfpKBV£^iY@\W^K jU\ A§pReKJao@¢hVA£YC, @^K
jU@MÚhKB§^B`GiX]K jU\ A§B§^Mb@W^D^@L]KG^NeÛRaBV^RZeÛ jU\ M\WfL@^K D^@W\I^L]K@^KWb@
W^ jU\  ¢VFC^KYcoKn- Xg]CD^@K]pK @§mGÛRa@^K@VGj@ÛiKcpYlK kGFB\K\EapK§^ jU\ B\K\@§^R\
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@^KP]GJ\K^Xg]@WeGAYCV`J\F^mU, iE`oCM\@YLG£VF9 J¢^K B§^NdF PYKmE, J¢^K iP]GW\¡YK
I^K\W]@, J¢^K JYCW\RdG PeRR^WYK, J¢^K Y§^mPV]K Wd@W]KH`, J¢^K JYCiP]G D`GH\LdLN^, J¢^K
WaWd@ V`U\LdG, J¢^K K-  §oB§^ V`U\VfCW^, J¢^K PeJYK D]KJ\VfCW^, J¢^K YdJYC VfCjWKiRcYC, J¢^K
RdK`E^ PfCL]KG`G, J¢^K D]KJYK JYCW\m¡, jU\ J¢^K K`@YK WdGJ`VfC- KY@D^@K]pK @§F]CRa J¢^K
K^CAndrea Schroeter jU\ J¢^K K^CSilvia Junt XfV £^kBC@^KM]LMdCV`J\F^mU@\W`@§^
jU\ MÚ^mRÛ P^@i cY (SURAFCO) P£YRG£VFL]KG^E¢hVE^KJaoMb@W^J^CG£^KiH]@K`@ J]CP^FlK
jU\ H¢^CM\iJGYa@D§^KVK boC lXÛ@^KW\ ]LW\ eKSÚ^Cl@ÛE`G 
 Vh@C^KP]GJ\K^Xg]@WeG jRÚKDdGM\WfC boCJaoW§^B]KAYCkBC@^KSURAFCO JaomGÛD]GH]pC
M\H`L]GkGF YfC@^KHELVETAS Swiss Intercooperation P^FlHÛ@^KW\ ]LW\ eKJbKD^@
YfC@^KZ¢VRc jU\ P]GJ\K^AYCM\iJGW\V`GiEajUK 'SDC) H]pCjHÚMa2009 iM]KHfpKR^, jU\ mGÛ
Z]L@^KW\ ]LW\ eKG£^KiH]@K`@ lK@^KP]GJ\K^kBCW£^CAYCXg]@WeG D^@B\K\@\iWGW^G, 
MÚ̂mRÛ jU\ V`J\F^W^GY^X^K AYCR\X^V`J\F^mUiLaK (HAFL) 
 V`J\F^mU@\W`@§^ jU\ MÚ^mRÛP^@i cY A§W\jGCBV^RAYLlDjU\ZeÛLdKBdKK§^Jd@
P^@W¢VKJao@¢hVA£YCJaomGÛlXÛ@^KW\ ]LW\ eKJ^CG£^KJbKZYKjU\V`E^@^K, @^KRaW¢VKZ¢VR
lK@^KBfpKBV£ĵU\P]GJ\K^MbpRBeÚRcKapAbpKiPcoYK§^lEÛiAfp^lK@^KZhK@^KWYK-KY@D^@K]pK
iY@\W^KG]oC@¢^VKapF]CW^R^GK§^mMM]LlEÛlKJd@nV`J\F^mU@\W`@§ĵU\MÚ^mRÛlKJfoVM\iJG-lK
@^KD]GH]pCM\H`L]GHfVD`CK]pK, I£^X^@PfLiX]KA§pA^GHf@Lf@N¢YCjU\BV^RL§oWYGB¢YCi¡^\WfR
M\@^KlG@\UdKKŴfoCA§pB`GiX]KjU\B§^H§^ `H`EfRmMJaoV`J\F^mU@\W`@§^jU\MÚ^mRÛP^@i cYE^L
iPcoYD\mGÛK§^mMM]LMdCj@ÛmAlXÛGa@V¢^i@fo^lKY\K^BfG 
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LfGK§ ̂
 
 McpRH§^U^ZhKV`E^@^FF\V`P^@ jU\ W^U`U\W^GW]GiXg]pRKap jRÚKmGÛB]GD£YKiYf^iKcpYlKR^
D^@Xg^FjXgoCiY@\W^KiM]KHfpKjRÚKMcpRBeÚRc+ McpRjLLZhK+McpRjK\K§^+ iY@\W^K jU\ A§pReKD^@
Y`KiHaiK]G+ McpRH§^U^iXg]pRKapF]CmGÛZVLZVRiYf^M\WfL@^KHfVD`CJaoA£^P\iDfp^iBaFmGÛG§^iKaKD^@
@`GD\@§^HfVD`C jU\ mGÛjU@MÚhKLfGZhKK§^NeÛJaoRaM\WfL@^KXg^FnJ¢^KJaoM\D§^SeÚH^RYfC@^KD]GH]pC
U]G+YfC@^KW^@fK jU\ P^@iY@\EfKJao@¢hVA£YC 
 @^KW£^CMcpRH§^U^ZhKiXg]pRKap+ jRÚKjKlWÚiPcoYE¢VFK]@Wb@WV̂`J\F^mU@\W`@§^ jU\ MÚ^mRÛ
P^@i cY mGÛRaBeÚRc@^KZhKV`E^G]oC@¢^V lXÛiAf^iDfp^RaBV^RZeÛBV^RiAfp^lDA]pKPcpKI^K@¢hV@]L@^F\
V`P^@ jU\ W^U`U\W^GW]G+ iE`oCK]@Wb@W^D\W^R^GK§^iYf^LfGZhKG]oC@¢^VmM¡eKlEÛ iAfp^lK@^K
M\H`L]GHfVD`CXg]CD^@JaomGÛZhKDfL+ P£YR@]KK]pKMcpRH§^U^Kap@§D\RaM\kXFGW§^U]LJ¢^KJaoG§^iKaK
Vh@C^K@¢hV@]L@^F\V`P^@ jU\ W^U`U\W^GW]G 
 iKcpYlKHfpKH§JaoL]KDdlKMcpRiXg]pRKapmGÛW\i alXÛiX]K@¢hV@]LYfCM\@YLG£^KW^U`U\V`J\F^
AYCL]KG^U\LfLH¢^CnlKZ¢^C@^FW]G+ P^U\LfGL^GAYCL]KG^U\LfLH¢^Cn 
 iKcoYCD^@V¢^McpRH§^UîXg]pRKapiM]KiY@\W^KJ§^Y`GiPcoYlEÛlK@^KZhK@^KWYKU\G]LE]pK
WeCJaoV`J\F^mU@\W`@§^ jU\ MÚ^mRÛP^@i cY W\K]pK+ XV]CV¢^D\mGÛZ]L@^KM\@YLB§^B`GiX]K jU\
B§^jK\K§^iPcoYE¢VFlXÛA£^P\iDfp^mGÛM]LMdClXÛWYGB¢YC@]LW\P^LHfVD`ClKA]pKH§omMP^FXg]CRa@^K
IYGIYKLfGZhKHfVD`CjUÛVPV@iZf^D\mGÛRa@^KM]LMdCMcpRH§^U^ZhKG]oC@¢^VlXÛGaAbpKmMiUcpYFn 
 A£^P\iDfp^A§W\jGCBV^RBYLYf@BYLlDiM]KSÚ^CF`oCH§okBC@^KSURAFCO, SDC,
SCA M\iJGW\V`GiEajUK+JaomGÛlXÛ@^KW\ ]LW\ eKJ^CG£^KJbKZYKlK@^KW£^CMcpRBeÚRcG]oC@¢^V
KaplXÛW§^iU]GNfKiM]KSÚ^CGa 
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LfGJa 1 
BV^R¡^F jU\ BV^RW§^B]KAYC@^F\V`P^@ jU\ W\U`U\W^G 

 
DdGM\WfC 
 iPcoYlXÛK]@Wb@W^ W^R^G: 

1. LY@BV^R¡^F jU\ BV^RW§^B]KAYC@^F\V`P^@ jU\ W\U`U\W^G 
2. LY@B§^W]LJ^C@^F\V`P^@W^GmGÛ 
3. LY@J`GJ^CAYCkBCW£^CZ¢^C@^FmGÛ 

 
iKcpYlK 
 
1.1 BV^R¡^FAYC@^F\V`P^@ jU\ W\U`U\W^G 

1.1.1 @^F\V`P^@(Anatomy) 
 ¡^FiI`C@^KWb@W^@¢hV@]LZeLZ¢^C, kBCW£^CAYCZ¢^C@^F jU\ W¢VKH¢^CnAYC
R]KV¢^W`oCiXgfo^K]pKRaU]@W\K\jKVlG jU\ RaH§^j ÚCSeÚlW 

1.1.2 W\U`U\W^G(Physiology) 
 ¡^FiI`C@^KWb@W^@¢hVA£YC@]L £^JaoAYCZ¢^C@^FjU\ W¢VKH¢^CnAYCR]KV¢^
W`oCiXgfo^K]pKRa@^KiZ]GVh@XgcJ§^C^KjKVlG jU\ J§^C^KmMiPcoYXF]C, G]oCK]pKDboCW\XÔLmGÛV¢^: @^F\
V`P^@ jU\ W\U`U\W^G iM]KV`E^JaoWb@W^iI`CZ¢^C@^FAYCW]G, W¢VKM\@YLAYCR]K jU\ J]C¡fGW`oC
iXgfo^K]pKV¢^Ra@^KiZ]GVh@jKVlG jU\ iZ]GVh@K]pKiPcoYXF]C 
 
1.2 BV^RW§^B]KAYC@^F\V`P^@ jU\ W\U`U\W^G 
 Z¢^C@^FAYCW]GMhLi¡cYKiBcoYCD]@JaoRa@^KiZ]GVh@JaoW]LWfKjU\  £^WfKlDiE`oCkGFMf@
@\H`iZf^D\L§oB`GiI`CW`oCiXgfo^Kap, jHÚ@^KWb@W^J^C@^F\V`P^@ jU\ W\U`U\W^GiZ]GlXÛiZf^ZeÛiI`CW`oC
G]oC@¢^VBciM]K@^KWb@W^iI`CiBcoYCD]@AYCW]G, W¢VKM\@YLAYCR]K jU\ W`oCJ]C¡fGiXgfo^KapV¢^Ra@^K
iZ]GVh@jKVlG iZ]GlXÛiZf^ZeÛmGÛV¢^ @^F\V`P^@jU\ W\U`U\W^G Mf@@\H`iM]KjKVlGK]pK@§Bc
WdA\P^LAYCW]GK]pKiYC. KY@D^@KapBV^RZeÛJ^C@^F\V`P^@ jU\ W\U`U\W^G F]CiM]KPcpKI^KJaoW§^
B]KAYCA\j CXgcW^A^V`E^H¢^CnlKJ^CEaV\V`J\F^ lK@^KWb@W^@^F\V`P^@ jU\W\U`U\W^G
KY@D^@JaoiZf^D\H£YCZeÛiI`CBV^R¡^F jU\ BV^RW§^B]KAYCV`E^KapjUÛV, W`oC boCJaoiZf^H£YCZeÛ jU\
J§^BV^RiAfp^lD@¢YKZhKBc: B§^K`F^RAYCA§pBV^RiE]oK: B§^W]LJ^C@^F\V`P^@ jU\ W\U`U\W^G, 
W¢VKM\@YLAYCZ¢^C@^F H\XgYGDfKE¢YCXV¢^CAYCZ¢^C@^FW]GU£hCiM]KHfpK 
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1.3 B§^W]LJ^C@^F\V`P^@ 
 B§^W]LH¢^CnJ^C@^F\V`P^@W^G K]LV¢^RaBV^RW§^B]KlK@^KZhKV`E^Kap KY@D^@KapD\
E¢VFlXÛi@aGBV^RiAfp^lDJaoIc@H£YC jU\ Bc@]KjUÛViRcoYRa@^K@¢^ViI`CJ`GJ^C jU\ H§^j ÚClGH§^
j ÚC boCAYCkBCW£^ClKZ¢^C@^F 

 
H^H\U^CJa 0 B§^W]LJaolEÛY\J`L^FJaGJ^CPcpKI^KJ^C@^F\V`P^@ jU\ @^KjLÚCW¢VKH¢^CnAYC
  Z¢^C@^F 

 
U/G B§^W]L L§U`iVK.H§^j ÚC 

1 iVJT]UVentral  l@ÛJ£YC jU\ H`GH§o@]K@]LW¢VKNaVAYCXfV+ B§+ E¢VC
iY`@ jU\ X^C 

2 G§T¦E]UDorsal l@ÛXg]C jU\ H`GH§o@]LW¢VKNaVAYCXfV+ B§+iY`@, 
X^C 

3 iBTKhUCranial/anterior l@ÛXfV 
4 B§G]UCaudal/posterior l@ÛX^C 
5 TYWJT]URostral l@ÛG]C 
6 jUJiJaT]ULateral m@YY@mMD^@iB`oC@^CHfV 
7 R`GhUMedial l@Û@]LiB`oC@^CHfV 
8 PTY@EaR]UProximal l@ÛU§^HfV 
9 G`WJ]UDistal m@YY@mMD^@U§^HfV 
10 jPKUR^T¦Palmar G£^KXg]C Xgc G£^KJaoC§P]LmGÛAYCA^ £^ 
11 jPKUJ^T¦Platar G£^KXg]CAYCA^ £^SeÚH§o^@V¢^A§pHaK 
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ZeLJa 0 J`GJ^CPcpKI^KJ^C@^F\V`P^@ jU\ @^KjLÚCW¢VKH¢^Cn 
 
jXgoCJaoR:̂ https://www.tumblr.com/search/directional%20terms 

  
1.4 @^KjLÚCW¢VKAYCZ¢^C@^F 
 lK@^KLY@J`GJ^C jU\ H§^j ÚCAYCkBCW£^ClKZ¢^C@^FlXÛRaBV^RU\YhGXĝFAbpK, 
iZf^D\jLÚCZ¢^C@^FYY@iM]KW¢VKH¢^C kGF@^KH]GZ¢^C@^FlKW¢VKJaoH¢^C@]K iZ]GlXÛmGÛW¢VKH¢^Cn4 
W¢VK G]oCKap: 

1) R`GhK iPgK(Median plane)   
 iM]KW¢VKlKJ^CG`oCJaojLÚCZ¢^C@^FYY@iM]KEa@E£^F jU\ Ea@AV^iJfo^n@]K, W¢VKKapRa
PhCW¢VKGhV 

2) jED`GJ]U iPgK (Sagittal plane)   
 iM]KW¢VKlKJ^CG`oCJaojLÚCZ¢^C@^FYY@iM]KEa@E£^F jU\ Ea@AV^L§oiJfo^@]K kGFRaH§^
j ÚCSeÚEa@E£^F jU\ Ea@AV^AYCR`GhU, W¢VKKapRaXĝFnW¢VK 

3) jJgWiVaT iPgK (Transverse plane) 
 -iM]KW¢VKJaoH]pCW^@@]LR`GhU iPgK(median plane) jU\ jED`GJ]U iPgK(sagittal 
plane), lKZ¢^C@^FBfKD\jLÚCYY@iM]KW¢VKiJ`C jU\ W¢VKUdÚR; lKZ¢^C@^FW]GD\jLÚCZ¢^C@^F
YY@iM]KW¢VKXfV jU\ W¢VKX^C 
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4) G§T¦E]U iPgK (Dorsal plane) 
 iM]KW¢VKJaoRaH§^j ÚCi@aGD^@ jED`GJ]U iPgK(Sagittal plane) jU\ jJgWiVaT iPgK
(Transverse plane) H]G@]K+ lKZ¢^C@^FBfK W¢VKKapD\jLÚCYY@iM]KW¢VK £^ jU\ W¢VKXg]C L§oiJfo^
@]K+ W¢VKlKW]GD\jLÚCZ¢^C@^FYY@iM]KW¢VKiJ`C jU\ W¢VKUdÚRL§oiJfo^@]K+ @^KjLÚCW¢VKG]oC@¢^V
W^R^GY\J`L^FmGÛD\jDÛC I£^W]GScKSeÚlKK§p^iE`oCD\jLÚCZ¢^C@^FYY@iM]K2 W¢VKBc: W¢VKJaoDfRSeÚK§p^
jU\ W¢VKJaoSeÚi cYK§p^ 
 

 
ZeLJa2 @^KjLÚCW¢VKH¢^CnAYCZ¢^C@^FAYC¡^ 
 
jXgoCJaoR^: https://www.studyblue .com/notes/note/n/small -animal-positioning-

soft-tissue-forelimb-week-5-/deck/10407618  
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ZeLJa3 @^KjLÚCW¢VKH¢^CnAYCZ¢^C@^FAYCCÑV 
 
jXgoCJaoR:̂ http://veterinarygrossanatomy1.blogspot.com/ 

 
1.5 E¢YCXV¢^CAYCZ¢^C@^FW]GU£hC( Animal body cavity)  
 E¢YCXV¢^CAYCZ¢^C@^FW]GU£hCiM]KL¢YKSeÚ jU\ MÛYC@]KY\mVF\V\P^FlKAYCZ¢^C@^F
iE`oCjLÚCYY@iM]K2 E¢YC Bc: E¢YCXV¢^CG£^KiJ`C jU\ E¢YCXV¢^CG£^KUdÚR 

1) E¢YCXV¢^CG£^KiJ`C (Dorsal cavity) 
 E¢YCXV¢^CKap RaA\ ^GK£YF RaH§^j ÚCSeÚJ^CiJ`CAYCZ¢^C@^FW]GU£hCXgcSeÚG£^KXg]CAYC
BfK M\@YLG£VFE¢YC@\kXg@XfV(Craninal cavity)  jU\ E¢YCmAW]KXg]C(Spinal cavity) iE`oC
D\iM]KL¢YKSeÚ jU\ i@^\MÛYC@]KW\¡YC jU\ mAW]KXg]C 

2) E¢YCXV¢^CG£^KUdÚR (Ventral cavity) 
 iM]KE¢YCXV¢^CJaoRaA\ ̂GlXF¢@V¢^E¢YCXV¢^CG£^KiJ`C RaH§ĵ ÚCSeÚG£^KUdÚRAYCW]G
U£hCXgcSeÚG£^K £^AYCBfK; E¢YCXV¢^CKapjLÚCYY@iM]K2 E¢YCA\ ^GlXF¢iE`oCA]pKG£VF@£^R@\L]CUfR
(Diaphragm) Bc: E¢YCiY`@(Thoracic cavity) jU\ E¢YCJ£YC(Abdominal cavity)  

- E¢YCiY`@(Thoracic cavity): M\@YLG£VF XfVlD+MYG jU\ kBCW£^CYcoKn
Ya@ kGFRai@^\MÛYC@]KE¢YCG]oC@¢^VmGÛj@Ú: @\Ge@A£^C+@\Ge@W]CXg]CjU\@\Ge@ £^iY`@ 

- E¢YCJ£YC(Abdominal cavity): M\@YLG£VFY\mVF\V\AYCU\LfLF¢YF
Y^X^K, U\LfLA]LI¢^FM]GW\V\ jU\ Y\mVF\V\U\LfLWcLP]K, KY@D^@KapF]CRaiW]pKiUcYG jU\
iW]pKM\W^GJaoRX̂§o gU£hCY\mVF\V\iXgfo^KapYa@G£VF 
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ZeLJa4 E¢YCXV¢^CH¢^CnAYCZ¢^C@^FW]GU£hC 
 
jXgoCJaoR9̂ http://bvetmed1.blogspot.com/2013/03/canine -abdomen-lecture-

140.html 
 

 
ZeLJa5  ZeLN¢^H]GH^RJ^CF^ViPcoYW\jGCE¢YCXV¢^CJ]C3 E¢YClKZ¢^C@^FW]GU£hC 
 
jXgoCJaoR9̂ http://bvetmed1.blogspot.com/2013/03/canine -abdomen-lecture-

140.html
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LfGJa2 

DdU]C, iKcpYiXFcoYjU\ Y\mVF\V\(Cells, Tissues and Organs)  
 
DdGM\WfC 
 iPcoYlXÛK]@Wb@W^W^R^G: 

1. Y\J`L^F@¢hV@]LkBCW£^CjU\@^KiZ]GVh@PcpKI^KAYCDdU]C, iKcpYiXFcoY jU\Y\
mVF\V\AYCW]GU£hCmGÛ 

2. Y\J`L^F £ĴaoP^FlKZ¢^C@^FjU\ U\LfLJaoW§^B]KlKZ¢^C@^FmGÛ 
 

iKcpYlK 
 
 W]GJd@E\K`GM\@YLAbpKG£VFkBCW£^CK£YFJaoWdGJaoiYapKV¢^: DdU]CiE`oC@dÚRDdU]CD§^KVKXgVC 
Xg^FSeÚZ¢VR@]KiPcoYiZ]G £ĴaoSÚ^ClGSÚ^C boCD\M\@YLAbpKiM]KiKcpYiXFcoY+ iKcpYiXFcoYH]pCjHÚ1 E\K`G
AbpKmMR^ZVR@]KjU\iZ]G £ĴaoBc@]Ki@aGAbpKiM]KY\mVF\V\+ Y\mVF\V\Xg^FnY\mVF\V\R^
ZVR@dÚR@]KiPcoYiZ]GVh@D\i@aGAbpKiM]KU\LfL jU\XĝFU\LfLRẐVR@]KiZ]GlXÛi@aGiM]K
Z¢^C@^FlKJaoWdG 
 G]oCK]pKlK@^KWb@W^U\LfLH¢^CnlKZ¢^C@^FAYCW]GU£hCD§^iM]KiZf^H£YCZhKZeÛjU\iAfpl̂D
@¢hV@]LkBCW£^CjU\@^KiZ]GVh@PcpKI^KAYCDdU]C, iKcpYiXFcoYjU\Y\mVF\V\AYCW]GU£hC 
 

2.1 DdU]C(Cells) 
 DdU]CiM]K ¢VFkBCW£^CjU\iZ]G £ĴaoAYCW`oCJaoRaEaV`GiE`oCRaA\ ^GZeLZ¢^CjH@H¢^C@]K
YY@mM AbpKSeÚ@]L £ĴaojU\ @^KiZ]GVh@AYCDdU]CE\K`GK]pKn 
 DdU]CAYCW]GU£hCUe@G£VFKfRM\@YLG£VFkBCW£̂CXg]@JaoW§^B]K2 W¢VKBc: 

1. iXFcoYXdÛRDdU]C(Cell membrane): iM]KiXFcoYL^CnJaoXdÛRU£YRZYLDdU]CiPcoYMÛYC
@]KW`oCH¢^CnJaoSeÚP^FlKDdU]C@\jD@@\D^FYY@mMjU\ F]CiZ]GlXÛDdU]CBfCZeLZ¢^CSeÚmGÛ 

2. j@ÚKDdU]C(Nucleus):  lKDdU]CAYCW]GU£hCUe@G£VFKfRJd@E\K`GFf@iV]pKDdU]CiR]G
iUcYGjGC, P^FlKDdU]CM\@YLG£VFKaViBgFWIc@XdÛRG£VFiXFcoYXdÛRKaViBgFW(Nucleus
membrane) iE`oCP^FlKKaViBgFW M\@YLG£VFW`oCH¢^CnG]oCKap: 

- Deoxyribonucleic acid, DNA: Ra £^JaoBVLBdR@^KJ§^C^KAYCDdU]C 
- Nucleolus: Ra £^JaolK@^KW£^CrRNA WfoCYY@KY@DdU]CiPcoYiZ]GlXÛi@aG@^K

W]CiB^\kMTHaKlKJ^GDdU]C 
 W\XÔLmGÛV¢^  £^JaoW§^B]KAYCKaViBgFWBc: BVLBdR@^KW\jGCU]@W\K\@§^R\P]K, 
@^KjLÚCHfVAYCDdU]CjU\ @^KW]CiB^\kMTHaK 
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3. J^GDdU]C(Cytoplasm): iM]KAYCjXgVlWL]KDdSeÚP^FlKDdU]C iE`oCM\@YLG£VFkBC
W£^CXĝFE\K`GJaoUYFSeÚ@^CAYCjXgV iYapKV¢^9 Y\KdYfCM\@YLAYCJ^GDdU]C(Cytoplasmic 
organelles) iE`oCD\RaBV^RW§^B]KH§o@^KJ§^C^KAYCDdU]C 

 

ZeLJa5 ZeLHfVSÚ^CDdU]CAYCW]GU£hCUe@G£VFKfR 
 
jXgoCJaoR:̂ http://www.academyofone.org/eukaryotic -cells-introduction-to-biology 
 
2.2 iKcpYiXFcoY(Tissues) 
 iM]KkBCW£^CJaoi@aGD^@@dÚRAYCDdU]CRŜeÚZVR@]K iPcoYiZ]G £ĴaoSÚ^ClGSÚ^C boC iKcpYiXFcoYJao
PfLJfoVmMlKW]GU£hCUe@G£VFKfRjLÚCYY@iM]K4 E\K`G Bc: 

1. iKcpYiXFcoYLdNaV(Epithelial tissue)  
2. iKcpYiXFcoY@£hVP]K(Connective tissue)  
3. iKcpYiXFcoY@£^RiKcpY (Muscular tissue)  
4. iKcpYiXFcoYM\W^G(Nervous tissue)  
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ZeLJa7 ZeLHfVSÚ^CiKcpYiXFcoY4 E\K`GAYCW]GU£hCUe@G£VFKfR 
 
jXgoCJaoR:̂ https://www.pinterest.com/pin/217017275769076815/  

 
 lKLfGKapiZf^D\iVfp^iI`CW\iP^\iKcpYiXFcoYLdNaVjU\iKcpYiXFcoY@£hVP]KiJfo^K]pK W¢VKiKcpY
iXFcoY@£^REapKjU\iKcpYiXFcoYM\W^G D\iVfp^U\YhGSeÚLfGJa4 jU\LfGJa 11 

2.2.1 iKcpYiXFcoYLdNaV(Epithelial tissue)  
 M\@YLG£VF@dÚRAYCDdU]CJaoRẐhCHfVSeÚH`G@]KiM]KjIVE]pKGhV XgcXĝFE]pK+Ra    
U]@W\K\iEcoYRH`G@]KiM]KjNÚKIc@FbGmVÛG£VFI^KZYCiXFcoYLdNaV(Base membrane)  
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ZeLJa8 iKcpYiXFcoYLdNaV(Epithelial tissue)  
 
jXgoCJaoR^9 http://www.alyvea.com/biologys tudyguides/body-tissue-types. 
 

1)  £ĴaoAYCiXFcoYLdNaV 
  £ĴaoAYCiXFcoYLdNaVD\jH@H¢^C@]KYY@mMlKiKcpYiXFcoYjHÚU\E\K`G
iE`oCAbpK@]LU]@W\K\kBCW£^CjU\ H§^j ÚCJaoSeÚAYCiKcpYiXFcoYE\K`GK]pKn iE]oK: 

- XdÛRX§ojU\MÛYC@]KNaV ]CJ]C¡fGAYCZ¢^C@^FiE]oK: iXFcoYLdNaVAYC
NaV ]C 

- W£^CjU\MÚYFJ^GH¢^CniE]oK: iXcoYjU\K§p^H^iM]KHfpK 
2) E\K`GAYCiXFcoYLdNaV 

 iXFcoYLdNaVJaoPfLlKZ¢^C@^FAYCW]GU£hCjLÚCYY@mGÛiM]K3 E\K`G Bc: 
- iXFcoYLdNaVE\K`GJaoiM]KDdU]CE]pKGhV: M\@YLG£VF@dÚRDdU]CZhCHfVE]pK

GhVSeÚiJ`CI^KZYCiXFcoYLdNaVjU\ RaH§^j ÚCSeÚL§UìVKJaoRa@^KjNÚ@^KGeGEbR+@^KB]GU]oC Xgc @^K
HYCiE]oK: NaVAYCIfCUfRlKMYG, NaVG£^KlKAYCiW]pKiUcYG, K§p^iXgcYCjU\ NaVAYCE¢YCXV¢^ClK
Z¢^C@^F 

- iXFcoYLdNaVE\K`GJaoiM]KDdU]CE]pKGhVKapF]CRaiXFcoYLdNaVE\K`GRakBC
W£^CB£^FAfK iYapKV¢^9 Cilia FcoKYY@RD̂^@NaVAYCDdU]CiE`oCD\M\@YLG£VF@dÚRDdU]CJaoWR̂^GW£^C
jU\MÚYFK§p^iRcY@YY@R îPcoYMÛYC@]KiKcpYiXFcoYJaoSeÚG£^KUdÚR 

- iXFcoYLdNaVE\K`GJaoiM]KDdU]CXĝFE]pK: M\@YLG£VFE]pKAYCDdU]CXĝF
@V¢^ boCE]pKRaBV^RW^R^GXfGFcGmGÛjU\RaBV^RJfKJ^KH§o@^KDa@A^G, G]oCK]pKiXFcoYLdNaVE\K`G
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KapDboCRaH§^j ÚCSeÚlKL§U`iVKJaoRa@^KWhGWaXgc@^KZd@IeXĝF, W¢VKlXF¢ D\PfLSeÚiJ`CNaV ]C+E¢YC
M^@+E¢YCBYG+ZeJV^K jU\iW]pKJ^CiGaKM]GW\V\ 

- iXFcoYLdNaVJaoiM]KH¢YR: iM]KiXFcoYJaoM\@YLG£VF@dÚRAYCDdU]CJaoSeÚ
ZVR@]KiM]KH¢YR(Glands) iE`oCRa £^JaoN\U`GjU\MÚYFJ^GH¢^CnYY@R îE]oK: KfR+iXcoY+AapXe 
iM]KHfpK 
 H¢YRjLÚCYY@iM]K2 E\K`G Bc: H¢YRRaJ§ojU\ H¢YRL§oRaJ§o 

- H¢YRRaJ§o (Exocrine gland): iM]KH¢YRJaoW£^CJ^GB]GU]oCjUÛVWfoC
YY@WeÚP^FKY@kGFN¢^KRĴ^CJ§o iE]oK: H¢YRiXcoYjU\H¢YRK§p^R]K 

- H¢YRL§oRaJ§o (Endocrine gland): iM]KH¢YRJaoW£^CJ^GB]GU]oCjUÛVWfoC
YY@WeÚP^FKY@kGFN¢^KiAfp^@\jWiUcYGXgc U\LfLK§p^iXgcYCiE`oCJ^GG]oC@¢^V@§BcZY@kRK 
 

 
ZeLJa9 iXFcoYLdNaVJaoiM]KH¢YRE\K`GRaJ§o 
 
jXgoCJaoR9̂ http://www.mhhe.com/biosci/ap/histology_mh/glands.html  

http://www.mhhe.com/biosci/ap/histology_mh/glands.html
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ZeLJa10 iXFcoYLdNaVJaoiM]KH¢YRE\K`GL§oRaJ§o 
 
jXgoCJaoR̂ 9 ttp://www.merckvetmanual.com/pethe alth/dog_disorders_and

_diseases/hormonal_disorders_of_dogs/introduction_to_hormonal_d
isorders_of_dogs.html 

 
2.2.2 iKcpYiXFcoY@£hVP]K(Connective tissue)  

 jRÚKiKcpYiXFcoY JaoPfLjE@E£YKSeÚU\XV¢^CiKcpYiXFcoYE\K`GYcoKniKcpYiXFcoY@£hV
P]KD\iZ]G £ĴaoB§p^Ee jU\ FbGi@^\lXÛBfCZeLZ¢^CSeÚZ¢VR@]KmGÛ. U]@W\K\AYCiKcpYiXFcoY@£hVP]KM\
@YLG£VFDdU]CXg^FE\K`G jU\ jHÚU\E\K`GiZ]G £ĴaojH@H¢^C@]KmM, DdU]CiXgfo^KapD\ZhCHfVSeÚX¢^C@]K 
jU\ RaPV@iW]pKmFM\@YLSeÚK§^ iE`oCD\iM]KW¢VKJaoiZ]GlXÛiKcpYiXFcoY@£hVP]Kj ÛK ^ jU\ jACjZC
@V¢^i@fo^ 
 iW]pKmFJaoPfLlKiKcpYiXFcoY@£hVP]K Ra3 E\K`GBc9 

(1)  iW]pKmFBYUUîDK (Collagen fiber):  iM]KiW]pKmFJaoRaU]@W\K\ hVjAC
jZCSeÚZ¢VR@]KiM]KR]GlXF¢ 

(2)  iW]pKmFYaUŴH`@ (Elastic fiber):   iM]KiW]pKmFJaoRaU]@W\K\XfGFcGmGÛGa,
jH@iM]Kj CF¢YF WfoCmMiEcoYR@]Lj CAYCiW]pKmFYcoKn 

(3)  iW]pKmFH ̂¢^C (Reticular fiber): iM]KiW]pKmFJaoRaU]@W\K\B£^FBciW]pKmF
BYUUîDKjHÚL^C@V¢^jD@Ŝ FSeÚJfoVmM, iW]pKmFH¢^CniXgfo^KapiZ]GlXÛiKcpYiXFcoY@£hVP]KW^R^GSeÚ
Z¢VR@]KiM]KjNÚKmGÛ 

 



13 

 
 
ZeLJa11 iW]pKmFBYUUîDK (Collagen fiber)  
 
jXgoCJaoR9̂ http://www.northcoastfootcareblog.com/page/8/  
 

 
 
ZeLJa12 iW]pKmFYaUŴH`@ (Elastic fiber)  
 
jXgoCJaoR^9 http://intranet.tdmu.edu.ua/data/kafedra/internal/histolog  

 
 

http://www.northcoastfootcareblog.com/page/8/
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ZeLJa13 iW]pKmFH ̂¢^C (Reticular fiber)  
 
jXgoCJaoR^9 http://fat.surin.rmuti.ac.th/teacher/songchai/tissue%20web/collagenfiber .

htm 
 
 iKcpYiXFcoY@£hVP]KjLÚCYY@mGÛXg^FE\K`GH^RU]@W\K\PìWGW\iP^\AYCDdU]C 
jU\J^GU\XV¢^CDdU]CiP`oKjLÚCYY@mGÛ iM]K2 E\K`GBc9   

1) iKcpYiXFcoY@£hVP]KJfoVmM 'Connective tissue proper)  
2) iKcpYiXFcoY@£hVP]KP`iWG (Specialized Connective tissue)  M\@YL

Ra@\Ge@Y¢YK , @\Ge@  jU\ iUcYG  
 
 
 

http://fat.surin.rmuti.ac.th/teacher/songchai/tissue%20web/collagenfiber
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ZeLJa14 iKcpYiXFcoY@£hVP]KJfoVmM jU\ iKcpYiXFcoY@£hVP]KE\K`GP`iWG 
 
jXgoCJaoR^9 http://creationwiki.org/File:Connective_tissue.jpg  
 
 lKKapD\iVfp^iI`CjHÚiKcpYiXFcoY@£hVP]KJfoVmMiJfo^K]pK, W¢VKiKcpYiXFcoY@£hVP]K
E\K`GP`iWGD\iVfp^lKLfGZhKJa 3 jU\LfGZhKJa6.  iKcpYiXFcoY@£hVP]KJfoVmMiP`oKjLÚCYY@mGÛ
2 E\K`G Bc: 

1. iKcpYiXFcoY@£hVP]KE\K`GH ̂¢^C (Reticular Connective tissue) iM]K
iKcpYiXFcoYJaoPfLjD@S^FSeÚX¢^Cn RaU]@W\K\L^ClW,  W¢VKXg^FiM]KiW]pKmFE\K`GBYUUîDK, iW]pK
mFYaUŴH`@jU\iW]pKmFH ̂¢^CUVRHfViPcoYiM]KkBClXÛY\mVF\V\K§p^iXgcYCFbGi@^\iE]oK9 H¢YR
K§p^iXgcYC, mA@\Ge@jU\R£^R 

2. iKcpYiXFcoY@£hVP]KE\K`G ^j ÛK (Dense Connective tissue) Xgc
iYapKV¢^9 iKcpYiXFcoYiW]pKmF (Fibrous Connective tissue) 
 iKcpYiXFcoYE\KaGKapW¢VKXg^FiM]KiW]pKmFE\K`GBYUUîDK jU\ iW]pKmFYaUŴ
H`@ZhCHfVLhG@]Kj ÛK, D\RaDdU]CW£^CiW]pKmF'fibroblast) jD@S^FSeÚX¢^C@]KiM]KmUF\n 
 I£^RaiW]pKmFE\K`GBYUUîDKiM]KW¢VKXg^F iYapKV¢^9 iY]KA^V PfLSeÚiAGA§pHaK, A§p
RcI£^RaiW]pKmFE\K`GYaUŴH`@iM]KW¢VKXg^F iYapKV¢^9 iY]KiXgcYC PfLSeÚiY]KFbGSeÚU\XV¢^C@\Ge@W]KXg]C  

http://creationwiki.org/File:Connective_tissue.jpg
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ZeLJa15 iKcpYiXFcoY@£hVP]KE\K`GH^ ¢^C jU\ iKcpYiXFcoY@£hVP]KE\K`G ^j ÛK 
 
jXgoCJaoR^9 https://shandersen.wikispaces.com/Homeostasis  
 
2.3 Y\mVF\V\(Organs) 
 iKcpYiXFcoYjHÚU\E\K`GJaoH¢^C@]KD§^KVKXĝFRẐhCHfV@]K@^FiM]KY\mVF\V\iE`oCiM]K
 ¢VFJaoiZ]G £ĴaoP^FlKZ¢^C@^F Y\mVF\V\W^R^GjLÚCYY@mGÛiM]K2 @dÚRlXF¢Bc: @dÚRY\mVF\
V\JaoiM]KJ§oU¢VCjU\ @dÚRY\mVF\V\JaoiM]KiKcpYj ÛK 

2.3.1 Y\mVF\V\JaoiM]KJ§oU¢VC (Tubular organs) 
 iM]KY\mVF\V\JaoRaU]@W\K\iM]KJ§oU¢VC, Y\mVF\V\E\K`GKapM\@YLG£VF
P\K]CP^FlK3 E]pK Bc:   

1. P\K]CE]pKlK: iM]KE]pKAYCiXFcoYLdNaV 
2. P\K]CE]pK@^C: iM]KAYC@£^RiKcpY@£hC jU\ iKcpYiXFcoY@£hVP]K 
3. P\K]CE]pKKY@: M\@YLG£VFiKcpYiXFcoY@£hVP]K jU\ iKcpYiXFcoYLdNaV

HfVSÚ^CAYCY\mVF\V\@dÚRKapmGÛj@Ú: XfVlD+MYG+@\iP^\Y^X^K+iW]pKiUcYGjU\ U§^mWÛj@Ú
iM]KHfpK 
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ZeLJa16 L]KG^E]pKH¢^CnAYCY\mVF\V\JaoiM]KJ§oU¢VC 
 
jXgoCJaoR^9 http://rsif.royalsocietypublishing.org/content/10/82/20130109  
 

2.3.2 Y\mVF\V\JaoiM]KiKcpYj ÛK (Parenchyma organs)  
 Y\mVF\V\@dÚRKapRaU]@W\K\iM]KiKcpYj ÛK+L§oiM]KJ§o+RaZeLZ¢^CjH@H¢^C@]K
YY@mMkGFkYLU£YRG£VFiXFcoY@£hVP]KjU\L̂ CiJcoYY^GRaiXFcoYL^CnXdÛRSeÚKY@Ya@E]pK boC, Y\
mVF\V\E\K`GKapM\@YLG£VF@dÚRAYCiKcpYiXFcoY@£hVP]KA\ ^GlXF¢jU\ L^CB]pCiKcpYiXFcoY@£hV
P]KiXgfo^KapY^GjNÚFcoKiAfp^mMiPcoYjF@Y\mVF\V\YY@iM]K@aLn. HfVSÚ^CAYCY\mVF\V\E\K`GKapmGÛ
j@Ú: H]LjU\ Z]CmAÚ iM]KHfpK 
 Y\mVF\V\Xg^FnY\mVF\V\D\M\@YL@]KiM]KU\LfL (System) iPcoYiZ]G
 £ĴaoP^FlKZ¢^C@^F+U\LfLJaoW§^B]KlKZ¢^C@^FW\jGCmGÛlKHĤ\U^CG]oCH§omMKap: 
 
H^H\U^CJa 1 L]KG^U\LfLJaoW§^B]KlKZ¢^C@^F 
 
U/G U\LfL(System) Y\mVF\V\JaoW§^B]K (Major organs)  
1 U\LfLkBCZ¢^C(Skeletal system) @\Ge@ 
2 U\LfL@£^RiKcpY  

(Muscular system)  
@£^RiKcpYU^F, @£^RiKcpY@£hC, @£^RiKcpYXfVlD 

3 U\LfLJ^CiGaKY^X^K 
(Digistive system) 

J§oY^X^K, @\iP^\Y^X^K, U§^mWÛ 

4 U\LfLX^FlD  
( Respiratory  system)  

B§XYF, XgYGUfR , MYG 
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5 U\LfL¡eKVhKiUcYG 
(Cadiovascular system)  

XfVlD, iW]pKiUcYGG§^, iW]pKiUcYGjGC,  
H¢YRK§p^iXgcYC, K§p^iXgcYC 

6 U\LfL A]LI¢^FM]GW\V\ 
(Urinary system) 

mAÚXg]C, Pf@M]GW\V\, XgYGM]GW\V\,  
J§oM]GW\V\ 

7 U\LfLWcLP]K 
( Reproductive system) 

Y]KJ\, J§oWfoCY\WdD`, U`CkB 
Z]CmAÚ, RfGUe@, E¢YCBYG 

8 U\LfLH¢YRL§oRaJ§o 
( Endocrine system) 

H¢YRmJTYFG¦ , H¢YRiJ`CmAÚXg]C 

9 U\LfLM\W^G 
( Nervous system) 

W\¡YC , mAW]KXg]C, iW]pKM\W^G 

10 U\LfLZ]LBV^RZeÛWb@ 
(Sensory  system)  

Xe, H ̂, G]C , UapK ,  

11 U\LfLXdÛRX§oZ¢^C@^F
(Integumantary system) 

NaV ]C , H¢YRiXcoY, H¢YRK§p^R]K 
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LfGJa3 
U\LfLkBC@\Ge@AYCW]GU£hCjU\ @^KJ§^C^K 

 The Skeletal System  
   
DdGM\WfC 
 iPcoYlXÛK]@Wb@W^W^R^G: 

1. Y\J`L^F £^JaojU\ BV^RW§^B]KAYC@\Ge@ 
2. W^R^GD§^jK@E\K`GAYCkBC@\Ge@mGÛIc@H£YC 
3. LY@W¢VKM\@YLAYCU\LfLkBC@\Ge@mGÛ 
4. Y\J`L^FU]@W\K\J^C@F̂\V`P^@jU\ U]@W\K\J^CDdU\@^F\V`P^@AYC@\Ge@ 

 
iKcpYlK 
 
 U\LfLkBC@\Ge@AYCW]GU£hCiM]KU\LfLJaoiZ]GlXÛZ¢^C@^Fi@aGiM]KZeLiM]KZ¢^CjU\ EfCHfV
SeÚmGÛ U\LfLKapM\@YLG£VF@\Ge@2 Y]KJaoRîEcoYRH§o@]KSeÚiZ]GlXÛi@aGiM]KA§pH§okGFRaiY]KFbGD¢YCiYf^
mVÛDboCiZ]GlXÛZ¢^C@^FiBcoYKmXVmGÛ 

 

3.1 U]@W\K\W\iP^\JaoW§^B]KAYC@\Ge@ 
 @\Ge@iM]KW¢VKJaoRaBV^RjACjZCXĝFJaoWdG+ BdKWfRL]GPìWGJaoW§^B]KAYC@\Ge@BcR]KW^
R^GW£YRjERHfViYCmGÛP^FXg]CJaomGÛZ]LL^GiD]L+ BdKWfRL]GG]oC@¢^VRaBV^RW§^B]KlK@^KM`oKMfV
@\Ge@X]@AYCW]GlXÛX^FGaiM]KMf@@\H`mGÛ 
 @\Ge@M\@YLG£VFDdU]CW£^C@\Ge@(Osteoblast)  JaoO]CSeÚlKiKcpY@\Ge@(Bone 
matrix) iE`oCRaU]@W\K\Y¢YKKdÛRlKmUF\HfpK jU\ H§oRD̂\B¢YFnjACAbpKiRcoYRa@^KW\WfR
jBUEhRjU\ QfWQ§T]W 
 @\Ge@jACM\@YLG£VFJ^GJaoW§^B]K2 E\K`G Bc:  

1. Y`KEaV]GId (Organic metter):  RaM\R^K67% AYCW¢VKJaoiM]KAYCjAC, M\@YL
G£VFiW]pKmFBYKUîDK+kMTHaKjU\kMUajE@Bm̂TG¦iE`oCJ^GiXgfo^KapiZ]GlXÛ@\Ge@RaBV^R hV
L§ojH@C¢^FjU\ E¢VFlXÛ@\Ge@EfCZeLSeÚmGÛ 

2. Y\KaKEaV]GId (Inorganic matter): iM]KW¢VKJaoiXgcYAYCW¢VKJaoiM]KAYCjAC,
M\@YLG£VFjBUEhRQYWiQG 'Ca3(PO4)( jU\jBUEhRB^T¦L§iKG 'CaCO3( iM]KW¢VKXĝF
J^GiXgfo^KapiZ]GlXÛ@\Ge@RaBV^RjACj@ÚKjU\JfKJ^K 
 
3.2  £ĴaoW§^B]KAYC@\Ge@ 
 @\Ge@RaBV^RW§^B]KXg^FSÚ^CG]oCKap: 

1. E¢VFB§p^EeZ¢^C@^FlXÛBfCZeLSeÚmGÛiE`oCiM]K £ĴaoPcpKI^KY]KW§^B]KAYC@\Ge@ 
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2. iZ]GlXÛZ¢^C@^FW^R^GiBcoYKmXVmGÛkGFJ§^C^KZ¢VR@]L@£^RiKcpYU^FiE`oCD\FbG
i@^\@]L@\Ge@G£VFiY]K 

3. XdÛRX§oMÛYC@]KY]KH\U^FY\mVF\V\JaoYCAYC@\ oYKKdÛRSeÚP^FlKiE]oK: W\¡YC+XfV
lD jU\MYG 

4. @\Ge@iM]KL¢YKW\WfRjBUEhRlXÛ@]LZ¢^C@^F 
5. iM]KL¢YKW£^CDdU]CiR]GiUcYGjGCiE`oCPfLSeÚlKmA@\Ge@(Bone marrow) 

 

3.3 kBCW£^CAYC@\Ge@(Bone structure)  
 @\Ge@jHÚU\Y]K M\@YLG£VF@\Ge@2 E\K`GBc:  

3.3.1 E\K`GJaoRaiKcpY@\Ge@iM]KjLLQYCK§p^(Spongy bone) 
 @\Ge@E\K`GKapRaU]@W\K\iM]KZeB£^FQYCK§p^, M\@YLG£VF@\Ge@K£YFnZhC
HfVSÚ^CL§oiM]KU\LhLkGFRaE¢YCXV¢^CK£YFnSeÚU\XV¢^C@\Ge@iXgfo^Kap, P^FlKE¢YCXV¢^CG]oC@¢^VD\RamA
@\Ge@(Bone marrow) L]KDdSeÚP^FlK 

3.3.2 E\K`GJaoRaiKcpY@\Ge@j ÛKjU\jAC(Compact bone)  
 @\Ge@E\K`GKapRaU]@W\K\iKcpYj ÛK+jACjU\ RaK§p^ ]@Xg^F, iM]KW¢VKM\@YL
JaoW§^B]KAYC@\Ge@JaoiM]KjJÚCF^VjU\ P\K]CG£^KKY@AYC@\Ge@J]C¡fG 
 

 
ZeLJa07 U]@W\K\AYC@\Ge@JaoRaiKcpY@\Ge@iM]KjLLQYCK§p^jU\@\Ge@Jaoj ÛK-jAC 
 
jXgoCJaoR^-  http://www.teachpe.com/anatomy/bone_structure.php  


