
2UGLQDU\�&RQQHFWLYH�7LVVXH�DQG�&DUWLODJH

,PDJHV�IURP�+XPDQ�$QDWRP\ �WK HG����������E\�0DUWLQL��
7LPPLQV�DQG�7DOLWVFK��GHQRWHG�E\�³0D´�
,PDJHV�IURP�%DVLF�+LVWRORJ\��7H[W�	�$WODV����WK HG���������E\�
-XQTXHLUD 	�&DUQHLUR GHQRWHG�E\�³-´
,PDJHV�IURP�:KHDWHU¶V )XQFWLRQDO�+LVWRORJ\ �WK HG����������E\�
<RXQJ�HW�DO��GHQRWHG�E\�³:´�
,PDJHV�IURP�&RORXU�$WODV�RI�+LVWRORJ\ �WK HG����������E\�
*DUWQHU�DQG�+LDWW��GHQRWHG�E\�³*$´�
,PDJHV�IURP�&RORXU�7H[WERRN�RI�+LVWRORJ\ �UG HG����������E\�
*DUWQHU�DQG�+LDWW��GHQRWHG�E\�³*7´�



5HFDOO�
� WLVVXHV�DUH�FRPSRVHG�RI�FHOOV�DQG�FHOO�SURGXFWV

� HSLWKHOLD�LV�FKDUDFWHULVHG�E\�LWV�cellularity

%\�&RQWUDVW�
� &7�ODUJHO\�FHOO�SURGXFWV��FDOOHG�matrix�

IHZHU�FHOOV

� PDWUL[� �SURWHLQ�ILEUHV���JURXQG�VXEVWDQFH

� FKDUDFWHULVWLFV�RI�PDWUL[ ODUJHO\�GHWHUPLQH�SURSHUWLHV�DQG�IXQFWLRQV�RI�&7

� SURWHLQ�ILEUHV��RUJDQLF�FRPSRQHQWV�RI�*6�SURGXFHG�E\�&7�FHOOV� H[WUXGHG�
LQWR�H[WUDFHOOXODU�VSDFH

� FRQVLVWHQF\�RI�JURXQG�VXEVWDQFH�YDULHV�IURP�OLTXLG�WR�VROLG

� LQFOXGHV�&7�SURSHU��³RUGLQDU\�&7´���FDUWLODJH�	�ERQH

� FHOOV�VSHFLDOL]HG�IRU�D�JLYHQ�&7�W\SH��fibro-, chondro-, osteo-) �



&7�&RPSRQHQWV

&7

FHOOV PDWUL[

ILEUHV JURXQG
VXEVWDQFH

FROODJHQ
ILEUHV

HODVWLF
ILEUHV

WLVVXH
IOXLG

RUJDQLF
PROHFXOHV

SURWHRJO\FDQV DGKHVLYH
JO\FRSURWHLQV

�



6WUXFWXUH�RI�&ROODJHQ
� LQHODVWLF�SURWHLQ�ZLWK�JUHDW�

WHQVLOH�VWUHQJWK

� !���W\SHV�RI�FROODJHQ��
EDVHG�RQ�D�FKDLQ�$$�
VHTXHQFH

� ILEULOODU FROODJHQ�V\QWKHVLV�LV�
D�PXOWLVWHS�SURFHVV�

± SUHSURFROODJHQ

± SURFROODJHQ

± WURSRFROODJHQ

± ILEULOV�

± ILEUHV
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� ZLWKLQ�QXFOHXV��IRUPDWLRQ�RI�P51$�IRU�HDFK�D FKDLQ

� ZLWKLQ�5(5��V\QWKHVLV�RI�D FKDLQV�RI�SUHSURFROODJHQ
� SRVW�WUDQVODWLRQDO�PRGLILFDWLRQ�	�DVVHPEO\�LQWR�
SURFROODJHQ WULSOH�KHOL[�ZLWK�registration peptides RQ�
ERWK�DPLQR� DQG�FDUER[\O�WHUPLQDO�HQGV

� WUDQVIHU�RI�VROXEOH�SURFROODJHQ WR�*ROJL

� LQ�*ROJL��IXUWKHU�SRVW�WUDQVODWLRQDO�PRGLILFDWLRQ�RFFXUV
� VROXEOH�SURFROODJHQ�SDFNDJHG�LQWR�VHFUHWRU\�YHVLFOHV

� YHVLFOHV�WUDQVSRUWHG�WR�FHOO�VXUIDFH

� GXULQJ�H[RF\WRVLV��PHPEUDQH�ERXQG�SURFROODJHQ
SHSWLGDVHV�UHPRYH�UHJLVWUDWLRQ�SHSWLGHV�IURP�
SURFROODJHQ��IRUPLQJ�LQVROXEOH�WURSRFROODJHQ

� UHJLVWUDWLRQ�SHSWLGHV�PDLQWDLQ�VROXELOLW\�RI�SURFROODJHQ

� FRYDOHQW�FURVV�OLQNV�EHWZHHQ�WURSRFROODJHQ PROHFXOHV�
UHLQIRUFH�ILEULODU VWUXFWXUH

� WURSRFROODJHQ PROHFXOHV�DJJUHJDWH��FROODJHQ�ILEULOV

&ROODJHQ�%LRV\QWKHVLV

-���� �



-����

([WUDFHOOXODU�&ROODJHQ�$VVHPEO\

�



&ROODJHQ�)LEUHV�DUH�5HJLRQDOO\�'LVWULEXWHG
$� 7\SH�,�FROODJHQ��PRVW�

FRPPRQ��&7�SURSHU��ERQH

%� 7\SH�,,�FROODJHQ��FDUWLODJHV

&� 7\SH�,,,�FROODJHQ IRUPV�
³UHWLFXODU�ILEUHV´

'� 7\SH�,9�FROODJHQ IRUPV�D�
PHVKZRUN�LQ�WKH�%0

(� 7\SH�9,,�FROODJHQ IRUPV�
anchoring fibrils��ZKLFK�
ELQG�WKH�%0�WR�XQGHUO\LQJ�
W\SH�,�	�W\SH�,,,�FROODJHQ�

$

&

'
(

�



7\SH�,�&ROODJHQ�)LEUHV�E\�7(0

:��� �



&ROODJHQ�7\SH�,,,��³5HWLFXODU�)LEUHV´
� YHU\�ILQH�ILEUHV

� IRUP�DQ�H[WHQVLYH�QHWZRUN�LQ�
FHUWDLQ�RUJDQV

� IRUPV�WKH�stroma �VFDIIROGLQJ��
RI�KLJKO\�FHOOXODU�RUJDQV�RQ�
ZKLFK�WKH\�DUUDQJH�WKHLU�
parenchyma��RU�IXQFWLRQDO�FHOOV

�



&ROODJHQ�7\SH�,,,��³5HWLFXODU�)LEUHV´

/LYHU
:���

��



(ODVWLF�)LEUHV
� VWUHWFK�WR����[�UHVWLQJ�OHQJWK��WKHQ�

UHFRLO

� HVS��FHUWDLQ�OLJDPHQWV��ZDOOV�RI�
ODUJHU�%9V

� FRPSRVHG�RI�elastin HPEHGGHG�LQ�
PLFURILEULOV FRPSRVHG�RI�ILEULOOLQ

(ODVWLQ

)LEULOOLQ

��*7����

-����



(ODVWLQ

:���
��



&7�&RPSRQHQWV

&7

FHOOV PDWUL[

ILEUHV JURXQG
VXEVWDQFH

FROODJHQ
ILEUHV

HODVWLF
ILEUHV

WLVVXH
IOXLG

RUJDQLF
PROHFXOHV

SURWHRJO\FDQV DGKHVLYH
JO\FRSURWHLQV

��



*URXQG�6XEVWDQFH

*$�����

0HVHQWHU\
VSUHDG�SUHSDUDWLRQ

��



��



$

%

&RPSRQHQWV�RI�&7�3URSHU�
*URXQG�6XEVWDQFH

��

� UHFDOO��PDWUL[� �ILEUHV���JURXQG�VXEVWDQFH

� *6�D�JHO�OLNH�VXEVWDQFH�LQ�ZKLFK�FHOOV�	�ILEUHV�DUH�
HPEHGGHG

� *6�SURYLGHV�DGKHVLRQ�IRU�WLVVXH�FRPSRQHQWV

� *6�UHVLVWV�FRPSUHVVLRQ��ILEUHV�ZLWKVWDQG�WHQVLOH�IRUFHV

� *6�D�PHGLXP�IRU�PROHFXODU�GLIIXVLRQ�EWZ�SODVPD�	�,&)

� *6�FRPSRVHG�RI�WLVVXH�IOXLG DQG�WZR�FODVVHV�RI�PROHFXOHV

$� 3URWHRJO\FDQV

%� $GKHVLYH�JO\FRSURWHLQV
-����



*URXQG�6XEVWDQFH��7LVVXH�)OXLG

��

,Q�%9V��K\GURVWDWLF�SUHVVXUH�IRUFHV�IOXLG�IURP�WKH�SODVPD�LQWR�WKH�VXUURXQGLQJ�&7�
+2:(9(5��WKLV�RXWZDUG�IOXLG�PRYHPHQW�LV�RIIVHW�E\�DQ�23326,1*�IRUFH�WKDW�
VLPXOWDQHRXVO\�DWWUDFWV�IOXLG�,172�WKH�OXPHQ�RI�WKH�%9V

%ORRG�YHVVHOV�DUH�OLNH�LUULJDWLRQ�KRVHV«���LQ�DQ�LUULJDWLRQ�KRVH��K\GURVWDWLF�SUHVVXUH�
IRUFHV�ZDWHU�RXW�RI�WKH�OXPHQ�DQG�LQWR�WKH�VXUURXQGLQJ�VRLO�



&LUFXODWLRQ�RI�
7LVVXH�)OXLG

��

� FRQWLQXDO�H[FKDQJH�RI�ZDWHU�DQG�VROXWHV�
EHWZHHQ�WKH�FRPSRQHQWV�RI�(&)��SODVPD��
LQWHUVWLWLDO�IOXLG�DQG�O\PSK

� K\GURVWDWLF�SUHVVXUH��3+���EORRG�SUHVVXUH��
SXVKHV�IOXLG�RXW�RI EORRG�YHVVHOV

� RVPRWLF�SUHVVXUH��32��GXH�WR�SODVPD�
SURWHLQV�SXOOV�IOXLG�LQWR EORRG�YHVVHOV

� VXPPHG�3�GHWHUPLQHV�RYHUDOO�GLUHFWLRQ�RI�
IOXLG�PRYHPHQW�DW�DQ\�SRLQW�DORQJ�YHVVHOV

� ORZHVW�3+ ZLWKLQ�O\PSKDWLF�YHVVHOV��VR�
H[FHVV�LQWHUVWLWLDO�IOXLG�EHFRPHV�O\PSK

� HGHPD��H[FHVV�WLVVXH�IOXLG
± GLVUXSWLRQ�RI�QRUPDO�JUDGLHQWV�RI�
K\GURVWDWLF�RU�RVPRWLF�3V�RI�EORRG�RU�IOXLG

± H[FHVV�SURGXFWLRQ

± UHGXFHG�YHQRXV�FOHDUDQFH

± UHGXFHG�O\PSKDWLF�FOHDUDQFH*���



*URXQG�6XEVWDQFH��3URWHRJO\FDQV
JO\FRVDPLQRJO\FDQV �*$*V���LQIOH[LEOH�XQEUDQFKHG�
SRO\VDFFKDULGHV�FRPSRVHG�RI�UHSHDWLQJ�GLVDFFKDULGH�
XQLWV

� LQWHQVHO\�K\GURSKLOLF��LPSDUWV�YLVFRXV��VOLSSHU\�WH[WXUH�
WR�JURXQG�VXEVWDQFH

$� PRVW�*$*V�OLQN�WR�D�FRUH�SURWHLQ��IRUPLQJ�
proteoglycans

� FKHPLVWU\�RI�SURWHRJO\FDQV�DUH�WLVVXH�VSHFLILF

��

$

-����



&ROODJHQ
W\SH�,,

3*

+$

��

+\DOXURQLF�$FLG��$�'LIIHUHQW�*$*
,Q�FDUWLODJH��SURWHRJO\FDQV�OLQN�ZLWK�
K\DOXURQLF�DFLG�IRUPLQJ�agreccan.

SURWHRJO\FDQV�UHVSRQVLEOH�IRU��

� JHO�OLNH�FRQVLVWHQF\�RI�PDWUL[

� WXUJLGLW\�	�DELOLW\�RI�&7�WR�UHVLVW�
FRPSUHVVLRQ

� PROHFXODU�ILOWHU�RI�YDU\LQJ�SRUH�VL]H��
FKDUJH�GLVWULEXWLRQ

� VORZ�GLIIXVLRQ�RI�VXEVWDQFHV��FHOOV��
SDWKRJHQV�WKURXJK�LQWHUVWLWLDO�IOXLG

+$

3**7���



*URXQG�6XEVWDQFH��$GKHVLYH�*O\FRSURWHLQV
� LQF��ILEURQHFWLQ��ODPLQLQ

� ELQGLQJ�VLWHV�IRU�FROODJHQ��*$*V�	�
integrins RI�WKH�FHOO�PHPEUDQHV

� LQWHJULQV DUH�WUDQVPHPEUDQH�OLQN�
JO\FRSURWHLQV

��-����



&7�&RPSRQHQWV

&7

FHOOV PDWUL[

ILEUHV JURXQG
VXEVWDQFH

FROODJHQ
ILEUHV

HODVWLF
ILEUHV

WLVVXH
IOXLG

RUJDQLF
PROHFXOHV

SURWHRJO\FDQV DGKHVLYH
JO\FRSURWHLQV

��



$OO�&7�&HOOV�DUH�'HULYHG�IURP�0HVHQFK\PH
*$���

��



$OO�%ORRG�&HOOV�DUH�'HULYHG�IURP�0HVHQFK\PH
*���

��



&7�3URSHU��&HOOV
� W\SH��SURSRUWLRQ�RI�FHOOV�YDULHV�ZLWK�&7�W\SH

)L[HG�FHOOV SULPDULO\�IXQFWLRQ�ORFDOO\�
� ILEUREODVWV��SURGXFH�ILEUHV��*6

� IL[HG�PDFURSKDJHV��DYLGO\�SKDJRF\WLF

� DGLSRF\WHV��VWRUH�OLSLGV

� PDVW�FHOOV��LQYROYHG�LQ�PHGLDWLQJ�LQIODPPDWLRQ��K\SHUVHQVLWLYLW\�UHDFWLRQV

± DFWLYDWHG�E\�WUDXPD��DQWLJHQ�H[SRVXUH�WR�UHOHDVH�KLVWDPLQH��HWF�

� PHVHQFK\PDO�FHOOV��PXOWLSRWHQWLDO VWHP�FHOOV

:DQGHULQJ FHOOV n ��ZLWK�WLVVXH�GDPDJH�RU�LQIHFWLRQ�
� PRQRF\WHV�GUDZQ�LQ�E\�FKHPRWDFWLF�VLJQDOV�GLIIHUHQWLDWH�LQWR�PDFURSKDJHV

� O\PSKRF\WHV��EHFRPH�DQWLERG\�SURGXFLQJ�plasma cells ZLWK�DQWLJHQ�
H[SRVXUH

� PLFURSKDJHV��QHXWURSKLOV�DQG�HRVLQRSKLOV���GUDZQ�E\�FKHPRWDFWLF�VLJQDOV��



)LEUREODVWV � SURGXFH�ILEUHV��SURWHRJO\FDQV�DQG�
JO\FRSURWHLQV�RI�WKH�PDWUL[

� DEXQGDQW�5(5��ZHOO�GHYHORSHG�*ROJL

� RYDO�QXFOHXV

± SDOH�LQ�DFWLYH�ILEUREODVWV

± GDUNHU�LQ�TXLHVFHQW�³ILEURF\WHV´

*���

��



)DW�&HOOV � OLSLG�VWRULQJ�FHOOV

� ³VLJQHW�ULQJ´�VKDSH�ZLWK�WKLQ�ULP�RI�
F\WRSODVP�DQG�IODWWHQHG�QXFOHXV�
VXUURXQGLQJ�ODUJH�GURSOHW�RI�VWRUHG�OLSLG�

� OLSLG�H[WUDFWLRQ�GXULQJ�SUHSDUDWLRQ�PDNHV�
WKH�FHOO�DSSHDU�HPSW\�

� ZKHQ�DGLSRF\WHV�SUHGRPLQDWH�LQ�FHUWDLQ�
DUHDV��WLVVXH�LV�UHIHUUHG�WR�DV�DGLSRVH�

*���

��



0DVW�&HOOV � VWRUH�FKHPLFDO�PHGLDWRUV�RI�LQIODPPDWLRQ�DQG�
K\SHUVHQVLWLYLW\�UHDFWLRQV

� RYDO�FHOOV�ZLWK�JUDQXODU�F\WRSODVP�DQG�URXQG��
FHQWUDO�QXFOHXV

� JUDQXOHV�DUH�PHWDFKURPDWLF��L�H��FHUWDLQ�VWDLQV�
WKDW�ELQG�ZLWK�WKH�JUDQXOHV�FKDQJH�WKHLU�FRORXU�
�HJ��WROXLGLQH�EOXH�VWDLQV�WKH�JUDQXOHV�SXUSOH�RU�
PDJHQWD�

� DFWLYDWHG�E\�WUDXPD�RU�E\�SUHVHQFH�RI�DQWLJHQ

� EHFRPH�VHQVLWL]HG�WR�VSHFLILF�DQWLJHQV�ZKHQ�
DQWLERGLHV�PDGH�DJDLQVW�WKDW�DQWLJHQ�EHFRPH�
ERXQG�WR�UHFHSWRUV�RQ�WKH�PDVW�FHOO�PHPEUDQHV

*���

��



0DVW�&HOO�6HQVLWL]DWLRQ�DQG�'HJUDQXODWLRQ

$FWLYDWHG�PDVW�FHOOV�LPPHGLDWHO\�UHOHDVH�
�� +LVWDPLQH

� 9DVRGLODWDWLRQ�LQFUHDVHV�EORRG�IORZ�
� ,QFUHDVHG�YDVFXODU�SHUPHDELOLW\��HVS��SRVW�FDSLOODU\�YHQXOHV��LQFUHDVHV

SURGXFWLRQ�RI�SURWHLQ�ULFK�WLVVXH�IOXLG�DQG�VORZV�EORRG�IORZ�
�� 1&)�DWWUDFWV�QHXWURSKLOV
�� (&)�DWWUDFWV�HRVLQRSKLOV ��



0DFURSKDJHV � GHULYHG�IURP�EORRG�PRQRF\WHV

� PDWXUH�LQ�WLVVXH�VSDFHV

� FDQ�SUROLIHUDWH�ORFDOO\

� DYLGO\�SKDJRF\WLF�FHOOV

� DQWLJHQ�SUHVHQWLQJ�FHOOV

� UHODWLYHO\�VPDOO�DQG�LQFRQVSLFXRXV�XQOHVV�
WKH\�KDYH�EHHQ�DFWLYH�LQ�SKDJRF\WRVLV

� DUH�WKH�.XSIIHU FHOOV�RI�WKH�OLYHU��PLFURJOLDO�
FHOOV�RI�WKH�&16��/DQJHUKDQV�FHOOV�RI�WKH�
VNLQ��RVWHRFODVWV�RI�ERQH�WLVVXH

*���

��



3ODVPD�&HOOV � GHULYHG�IURP�%�O\PSKRF\WHV

� DQWLERG\�SURGXFLQJ

� UHODWLYHO\�VPDOO��URXQG�FHOOV�ZLWK�EDVRSKLOLF�
F\WRSODVP��ILOOHG�ZLWK�5(5�

� URXQG��HFFHQWULF�QXFOHXV��OLNH�D�³FORFN�IDFH´��
LH��SURPLQHQW�QXFOHROXV�DQG�FOXPSV�RI�
SHULSKHUDO�KHWHURFKURPDWLQ

� MX[WDQXFOHDU *ROJL�IRUPV�SDOH�³KDOR´�DURXQG�
QXFOHXV

*���

��



/HXNRF\WHV�DND�:%&V
� FDUULHG�LQ�WKH�FLUFXODWLRQ��EXW�IXQFWLRQ�

LQ�FRQQHFWLYH�WLVVXH

� DQ�LQFUHDVHG�QXPEHU�LQ�FRQQHFWLYH�
WLVVXH�LV�LQGLFDWLYH�RI�LQIODPPDWLRQ

*���

��

Namdar Ariana
Other WBCs (neutrophil, eosiniphil, basophil) are carried in the criculation, but they 
don’t function in the blood 
- They function in the CT, they only use blood as a way to get around the body

Inflammatory process will cause an increase in WBC levels in blood

Neutrophil -polymorphoonuclear
Basophil - lots of granules in cytoplasm, inconspicuous nucleus
eosinophil - multi-lobed nucleus



&HOOV�RI�/RRVH�&7

:���� ��

Namdar Ariana
Can see a few cell types here
Fibroblasts have elongated nuclei




&7�&RPSRQHQWV

&7

FHOOV PDWUL[

ILEUHV JURXQG
VXEVWDQFH

FROODJHQ
ILEUHV

HODVWLF
ILEUHV

WLVVXH
IOXLG

RUJDQLF
PROHFXOHV

SURWHRJO\FDQV DGKHVLYH
JO\FRSURWHLQV

��

Namdar Ariana
produce the fibres



$�&ODVVLILFDWLRQ�RI�&RQQHFWLYH�7LVVXH
� DOO�GHYHORSV�IURP�HPEU\RQLF�mesenchyme
&RQQHFWLYH�7LVVXH�3URSHU
�� /RRVH�&7��IHZHU�ILEUHV��PRUH�*6�E\�YROXPH

D� DUHRODU�&7
E� UHWLFXODU�&7
F� DGLSRVH�WLVVXH

�� 'HQVH�&7��GRPLQDWHG�E\�GHQVHO\�SDFNHG�ILEUHV��IHZHU�FHOOV��OHVV�*6
D� GHQVH�UHJXODU�&7
E� GHQVH�LUUHJXODU�&7
F� HODVWLF�WLVVXH

6XSSRUWLQJ�&RQQHFWLYH�7LVVXH
�� &DUWLODJH

D� K\DOLQH�FDUWLODJH
E� HODVWLF�FDUWLODJH
F� ILEURFDUWLODJH

�� %RQH ��

Namdar Ariana
Loose vs. Dense 
comes down to whether the fibres dominate
- Loose: fewer fibres and more space between fibres.
- Dense: mostly fibres and less space


Regular vs. Irregular 
- Regular: fibres run in the same direction
- Irregular: fibres going in different directions



&RQQHFWLYH�7LVVXH�3URSHU��
���/RRVH�&RQQHFWLYH�7LVVXH

��



���/RRVH�&7�D��$UHRODU�&7
� OHDVW�VSHFLDOL]HG��DOO�FHOO�	�ILEUH�W\SHV

� PRVWO\�JURXQG�VXEVWDQFH�E\�YROXPH

� HJ� VXSHUILFLDO�IDVFLD��EHWZHHQ�
PXVFOHV��%9V��1V��DURXQG�MRLQWV

� SURYLGHV�VXSSRUW�EXW�DOORZV�
LQGHSHQGHQW�PRYHPHQW

� SURYLGHV�GHIHQFH�DJDLQVW�SDWKRJHQV

&ROODJHQ�
ILEUHV)LEURF\WH

0DVW�FHOO (ODVWLF�
ILEUHV0DFURSKDJH

0D���� ��

Namdar Ariana
Areolar CT has broad function 

Namdar Ariana
mostly space between fibres and cells

Namdar Ariana
forms

Namdar Ariana
general term for this type of loose CT - found just below the 
						skin

Namdar Ariana
Functions to hold skin to the underlying muscles.
Fills the space between muscles 

Also found in BVs, Ns and joints

Namdar Ariana
of different component

Namdar Ariana
- ex) skin moves according to the underlyin muscle. And move muscles relative to the 
underlying bone 

Namdar Ariana
it is filled with immunocompetent cells



)LEUREODVW�
QXFOHXV

(ODVWLF�ILEHUV
&ROODJHQ�ILEHUV

$UHRODU�&7�E\�/0

3$/

Namdar Ariana
can see a bunch of nuclei
( purple-blue)

Pink (out of focus) are 
collagen fibres
- collagen are fat and pink



���/RRVH�&7��E��5HWLFXODU�&7
� GRPLQDWHG�E\�GHOLFDWH�UHWLFXODU�ILEUHV

� OLYHU��NLGQH\V��VSOHHQ��O\PSK�QRGHV��
VPRRWK�PXVFOH�DQG�ERQH�PDUURZ

� IRUPV�WKH�stroma �VFDIIROGLQJ��RI�
WKHVH�KLJKO\�FHOOXODU�RUJDQV�RQ�ZKLFK�
WKH\�DUUDQJH�WKHLU�parenchyma��RU�
IXQFWLRQDO�FHOOV

0D����

5HWLFXODU�ILEHUV

��

Namdar Ariana
contains finer collagen fibres that collage T 1

Fibres provide a framework for the parenchyma (functional cells organize themselves in the organ
	- Reticular fibres are forming the stroma (scaffolding by a network of fibres)



5HWLFXODU�&7�E\�/0 /\PSK�QRGH

��3$/

Namdar Ariana
see a lot of black 
fibres 
- the little black dots
are nuclei

Cells are able to 
organize themselves
nearby



���/RRVH�&7��F��$GLSRVH�&7
� PRVWO\�DGLSRF\WHV�E\�YROXPH

� ZLWK�DUHRODU�&7��DPRXQW��GLVWULEXWLRQ�
YDULHV�ZLWK�DJH��VH[��DFWLYLW\�OHYHO

� SDUWLFXODUO\�DEXQGDQW�GHHS�WR�VNLQ��
EHKLQG�H\HV��DURXQG�NLGQH\V

$GLSRF\WHV

0D���� ��

Namdar Ariana
Loose CT bc not dominated by fibres.

Namdar Ariana
Huge lipid droplet and the nucleus is squeezed to the margin of the cell. 

Namdar Ariana
In LM, the lipid is extracted.
	-but those spaces are filled with lipid in reality.

Distribution to adipose varied depending on age, sex and activity level
	- Ex) Women and men tend to accumulate fat at different places
	- Functions as a storage for lipid and also offers good protection

Fat is like the styrofoam chips of the body



$GLSRF\WHV��IDW�FHOOV� 1XFOHL

$GLSRVH�&7�E\�/0

3$/

Namdar Ariana
Fibres do NOT dominate
in adipose CT



&RQQHFWLYH�7LVVXH�3URSHU��
���'HQVH�&RQQHFWLYH�7LVVXH

��



���'HQVH�&7��D��'HQVH�5HJXODU�&7�
� ODUJHO\�FROODJHQ�W\SH�,�ILEUHV�DUUDQJHG�LQ�SDUDOOHO�
DUUD\V��? LPSDUWV�WHQVLOH�VWUHQJWK�LQ�RQH GLUHFWLRQ

� HJ��WHQGRQV��DSRQHXURVHV��OLJDPHQWV

0D����

&ROODJHQ
ILEHUV

)LEURF\WH
QXFOHL

��

WHQGRQ

Namdar Ariana
fibres dominate

Tendon: attaches muscles to bones
	- Able to transfer forces from muscle to bones


Aponeuroses: attach flat muscles together
	- Ex) flat muscles at abdominal wall will forma a 
	muscular sheet
		- Muscles attach each other across the midline
		with the flat sheet of CT.

Namdar Ariana
bone to bone <— ligament



���'HQVH�&7�
E��'HQVH�,UUHJXODU�&7
� ODUJHO\�FROODJHQ�W\SH�,�ILEUHV�DUUDQJHG�
LQ�D�PHVKZRUN�VKHHW��? LPSDUWV�
WHQVLOH�VWUHQJWK�LQ�!��GLUHFWLRQ

0D����

&ROODJHQ�ILEHU�EXQGOHV

��

� HJ��UHWLFXODU�OD\HU�RI�GHUPLV��SHULRVWHXP��
SHULFKRQGULXP��RUJDQ�FDSVXOHV��MRLQW�
FDSVXOHV��VXEPXFRVD�RI�*,�WUDFW

GHUPLV



���'HQVH�&7��F��(ODVWLF�7LVVXH
� KLJK�FRQFHQWUDWLRQ�RI�HODVWLF�
ILEUHV�n resiliency

� IRXQG�LQ�VWUXFWXUHV�WKDW�PXVW�
VWUHWFK�	�UHFRLO

� FHUWDLQ�OLJDPHQWV��HJ��ligamentum 
flavum��VXSSRUWLQJ�WUDQVLWLRQDO�
HSLWKHOLXP��EORRG�YHVVHOV

0D����

)LEURF\WH
QXFOHXV

(ODVWLF
ILEHUV

��

)LEURF\WH
QXFOHXV

/LJDPHQWXP IODYXP



(ODVWLF�7LVVXHV�E\�/0

��

DRUWD

3$/



6XSSRUWLQJ�7LVVXH�3URSHU��
���&DUWLODJH

��



&DUWLODJH��&KDUDFWHULVWLFV�	�)XQFWLRQV
� (&�PDWUL[�DEXQGDQW��ILUP��JHO�OLNH��UHVLOLHQW�	�VPRRWK

� JLYHV�VWUXFWXUH�WR�VRIW�WLVVXHV

� I[Q��LQ�GHYHORSPHQW�	�JURZWK�RI�ORQJ�ERQHV��FRYHUHG�XQGHU�ERQH�

� PRVW�FDUWLODJHV�VXUURXQGHG�E\�perichondrium

� DOO�W\SHV��DYDVFXODU��QR�O\PSKDWLF�YHVVHOV��QR�QHUYHV

± ? FKRQGURF\WHV�PHWDEROL]H�JOXFRVH�PDLQO\�E\�DQDHURELF�JO\FRO\VLV

± QRXULVKHG�E\�GLIIXVLRQ�WKURXJK�WKH�JURXQG�VXEVWDQFH�IURP�YHVVHOV�LQ�WKH�
VXUURXQGLQJ�SHULFKRQGULXP�DQG�RU�RUGLQDU\�&7 ��



0DWUL[�'HILQHV�WKH�&DUWLODJH
� FRPSRVLWLRQ�RI�WKH�PDWUL[�GHWHUPLQHV�WKH�SK\VLFDO�SURSHUWLHV�RI�D�FDUWLODJH

� JURXQG�VXEVWDQFH�

± ULFK�LQ�SURWHRJO\FDQV�OLQNHG�WR�K\DOXURQLF DFLG�IRUPLQJ�DJJUHFDQ

± KLJK�ZDWHU�FRQWHQW�UHVLVWV�FRPSUHVVLRQ

± DGKHVLYH�JO\FRSURWHLQV�ELQGV�FHOOV�ZLWK�FRPSRQHQWV�RI�WKH�PDWUL[

� ILEUHV��PRVW�FDUWLODJH�ULFK�LQ�FROODJHQ�W\SH�,,�

� FRPSRQHQWV�	�SURSRUWLRQV�YDU\�EHWZHHQ�FDUWLODJH�W\SHV��GHWHUPLQH�
FKDUDFWHULVWLFV

� FHOOV��FKRQGURF\WHV�LQ�ODFXQDH�ZLWKLQ�WKH�PDWUL[

± I[Q�WR�SURGXFH��PDLQWDLQ�ILEUHV�DQG�RUJDQLF�FRPSRQHQWV�RI�WKH�*6 ��



3HULFKRQGULXP�	�&DUWLODJH
� SHULFKRQGULXP LV�GHQVH�
LUUHJXODU�&7�

� KDV�%9V��1V��/V

� I[Q��LQ�FDUWLODJH�JURZWK
DQG�DWWDFKPHQW�

� FRQVLVWV�RI���OD\HUV�

�� RXWHU�ILEURXV�OD\HU

� FRQWDLQV�PDLQO\�FROODJHQ�
ILEUHV��ILEUREODVWV

�� LQQHU�FHOOXODU�OD\HU

� FRQWDLQV�chondroblasts��
V\QWKHVL]H�WKH�RUJDQLF�
FRPSRQHQWV�RI�WKH�PDWUL[

� FRQWULEXWHV�WR�FDUWLODJH�
JURZWK��? p SURPLQHQFH�
ZLWK�PDWXULW\ ��0D����

3HUL�
FKRQGULXP

&DUWLODJH

&KRQGUREODVW

&KRQGURF\WH

)LEUREODVW



�������3HDUVRQ�(GXFDWLRQ��,QF�

&KRQGURF\WHV�LQ�
ODFXQDH

0DWUL[

3HULFKRQGULXP

+\DOLQH�
FDUWLODJH

3$/



��

7KH�)RUPDWLRQ�RI�&DUWLODJH
$� FDUWLODJH�GHYHORSV�IURP�FRQGHQVDWLRQV�RI�HPEU\RQLF�PHVHQFK\PH
%� PHVHQFK\PDO FHOOV�GLIIHUHQWLDWH�LQWR�chondroblasts, ZKLFK�VHFUHWH WKH�

RUJDQLF�FRPSRQHQWV�RI�WKH�PDWUL[
&� FKRQGUREODVWV XOWLPDWHO\�VXUURXQG�WKHPVHOYHV�ZLWK�PDWUL[��WKXV�EHFRPLQJ�

LVRODWHG�LQ�WKHLU�ODFXQDH
'� WKHVH�FKRQGUREODVWV PD\�GLYLGH��WKXV�FDXVLQJ�WKH�FDUWLODJH�WR�JURZ�IURP�

ZLWKLQ�LQ�D�SURFHVV�FDOOHG�interstitial growth
� LVRODWHG�FKRQGUREODVWV EHFRPH�TXLHVFHQW��PDLQWDLQ�PDWUL[�DV��chondrocytes

-���



,QWHUVWLWLDO�*URZWK�RI�&DUWLODJH

Interstitial Growth. 7KH�FDUWLODJH�H[SDQGV�IURP�ZLWKLQ�DV
FKRQGURF\WHV�LQ�WKH�PDWUL[�GLYLGH��JURZ��DQG�SURGXFH�QHZ�PDWUL[�

0DWUL[

&KRQGURF\WH
/DFXQD

&KRQGURF\WH�XQGHUJRHV�GLYLVLRQ
ZLWKLQ�D�ODFXQD�VXUURXQGHG�E\

FDUWLODJH�PDWUL[�
$V�GDXJKWHU�FHOOV�VHFUHWH�DGGLWLRQDO�PDWUL[��WKH\
PRYH�DSDUW��H[SDQGLQJ�WKH�FDUWLODJH�IURP�ZLWKLQ�

1HZ
PDWUL[

0D����



��

$SSRVLWLRQDO�*URZWK�RI�&DUWLODJH
� PHVHQFK\PDO FHOOV�DW�WKH�VXUIDFH�RI�WKH�QHZO\�IRUPHG�FDUWLODJH�GLIIHUHQWLDWH�
LQWR�ILEUREODVWV��ZKLFK�IRUP�WKH�ILEURXV�OD\HU�RI�WKH�SHULFKRQGULXP

� PHVHQFK\PDO FHOOV�GHHS�WR�WKLV�ILEURXV�OD\HU�GLIIHUHQWLDWH�LQWR�FKRQGUREODVWV
IRUPLQJ�WKH�FHOOXODU�OD\HU�RI�WKH�SHULFKRQGULXP

� WKHVH�FHOOV�VHFUHWH�PDWUL[�RQWR�WKH�VXUIDFH�RI�WKH�QHZO\�IRUPLQJ�FDUWLODJH�LQ�D�
SURFHVV�FDOOHG�appositional growth

)LEUREODVW'LYLGLQJ
VWHP�FHOO

3HULFKRQGULXP

&KRQGUREODVW

&KRQGURF\WH

1HZ�PDWUL[
,PPDWXUH
FKRQGURF\WH

2OGHU�PDWUL[ 0DWXUH
FKRQGURF\WH0D����



&KRQGURF\WHV
LQ�ODFXQDH0DWUL[

��D��+\DOLQH�&DUWLODJH

� PRVW�FRPPRQ�DQG�ZHDNHVW�FDUWLODJH

� FORVHO\�SDFNHG�FROODJHQ�W\SH�,,�ILEULOV�LQ�D�ILUP�
JHO�OLNH�*6

� DUWLFXODU�FDUWLODJH
��WUDFKHDO�ULQJV��FRVWDO�
FDUWLODJH��LPPDWXUH�VNHOHWRQ��QDVDO�FDUWLODJHV

� I[Q��UHVLVWV�FRPSUHVVLRQ��SURYLGHV�WRXJK��IOH[LEOH�
VXSSRUW��UHGXFHV�IULFWLRQ�EHWZHHQ�ERQ\�VXUIDFHV�
LQ�DUWLFXODWLRQV

0D����

��



�������3HDUVRQ�(GXFDWLRQ��,QF�

+\DOLQH�FDUWLODJH

3HULFKRQGULXP

0DWUL[

&KRQGURF\WHV�LQ�ODFXQDH

3$/

3HULFKRQGULXP

+\DOLQH�&DUWLODJH
WUDFKHD



+\DOLQH�&DUWLODJH

3$/

WUDFKHD

��



&KRQGURF\WHV
LQ�ODFXQDH

(ODVWLF�ILEUHV
LQ�PDWUL[

��E��(ODVWLF�&DUWLODJH
� OLNH�K\DOLQH��EXW�ZLWK�D�KLJKHU�

SURSRUWLRQ�RI�HODVWLF�ILEUHV

� SLQQD�RI�H[WHUQDO�HDU��HSLJORWWLV��
SKDU\QJRW\PSDQLF WXEH

� I[Q��SURYLGHV�JUHDWHU�IOH[LELOLW\�DQG��
resiliency��L�H��LW�³ERXQFHV�EDFN´

0D���� ��



(ODVWLF�&DUWLODJH

3$/

HSLJORWWLV

��

3HULFKRQGULXP

&KRQGURF\WHV�LQ�
ODFXQDH (ODVWLF�ILEHUV�

LQ�PDWUL[

(ODVWLF�
FDUWLODJH

3HULFKRQGULXP



&KRQGURF\WH
LQ�ODFXQDH

&ROODJHQ�ILEUHV
LQ�PDWUL[

��F��)LEURFDUWLODJH
� OLWWOH�JURXQG�VXEVWDQFH��KLJK�SURSRUWLRQ�
RI�GHQVHO\�LQWHUZRYHQ�FROODJHQ�W\SH�,�
ILEUHV�DUUDQJHG�LQ�SHUSHQGLFXODU�DUUD\V

� LQWHUPHGLDWH�LQ�VWUHQJWK�EHWZHHQ�K\DOLQH�
FDUWLODJH�DQG�GHQVH�UHJXODU�&7

� FKRQGURF\WHV�DUUDQJHG�LQ�URZV�EHWZHHQ�
EXQGOHV�RI�FROODJHQ�W\SH�,�ILEUHV

� DQXOXV ILEURVLV�RI�LQWHUYHUWHEUDO�GLVNV��
SXELF�V\PSK\VLV��LQWUD�DUWLFXODU�GLVNV��
WHQGRQ�	��OLJDPHQW�LQVHUWLRQV

� I[Q��UHVLVWV�ERWK�FRPSUHVVLRQ�	�WHQVLRQ

0D���� ��



)LEURFDUWLODJH

3$/

,QWHUYHUWHEUDO�GLVF

��



$�6XPPDU\�RI�&7�&RPSRQHQWV

&7

FHOOV PDWUL[

ILEUHV JURXQG
VXEVWDQFH

FROODJHQ
ILEUHV

HODVWLF
ILEUHV

WLVVXH
IOXLG

RUJDQLF
PROHFXOHV

SURWHRJO\FDQV DGKHVLYH
JO\FRSURWHLQV

��



$�6XPPDU\�RI�&RQQHFWLYH�7LVVXHV
&RQQHFWLYH�7LVVXH�3URSHU
�� /RRVH�&7��IHZHU�ILEUHV��PRUH�*6�E\�YROXPH

D� DUHRODU�&7
E� UHWLFXODU�&7
F� DGLSRVH�WLVVXH

�� 'HQVH�&7��GRPLQDWHG�E\�GHQVHO\�SDFNHG�ILEUHV��IHZHU�FHOOV��OHVV�*6
D� GHQVH�UHJXODU�&7
E� GHQVH�LUUHJXODU�&7
F� HODVWLF�WLVVXH

6XSSRUWLQJ�&RQQHFWLYH�7LVVXH
�� &DUWLODJH

D� K\DOLQH�FDUWLODJH
E� HODVWLF�FDUWLODJH
F� ILEURFDUWLODJH

�� %RQH��QH[W««� ��


