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5HYLHZ�RI�WKH�$16

,��2UJDQL]DWLRQ�RI�WKH�1HUYRXV�6\VWHP

• WKH�QHUYRXV�V\VWHP�FRQVLVWV�RI�WKUHH�PDMRU�VWUXFWXUHV��WKH�EUDLQ��VSLQDO�FRUG�
DQG�WKH�SHULSKHUDO�QHUYHV

• QHXURQV�DUH�WKH�EDVLF�IXQFWLRQDO�DQG�VWUXFWXUDO�XQLWV�RI�WKH�QHUYRXV�V\VWHP

$� 1HXURQV

• QHXURQV�DUH�FHOOV�WKDW�WUDQVPLW�HOHFWURFKHPLFDO�PHVVDJHV��LPSXOVHV��WR
RQH�DQRWKHU�DQG�WR�FHOOV�RXWVLGH�WKH�QHUYRXV�V\VWHP��KHDUW��JODQGV�
PXVFOHV��RUJDQV��HWF��

• D�QHXURQ�FRQVLVWV�RI��FHOO�ERG\��GHQGULWHV��DQG�D[RQ
• WKHUH�DUH���NLQGV�RI�QHXURQV�

��� VHQVRU\�QHXURQV��GHWHFW�VWLPXOL�IURP�ZLWKLQ�DQG�RXWVLGH�WKH�ERG\
��� LQWHUQHXURQV��WUDQVPLW�LPSXOVHV�IURP�RQH�SDUW�RI�WKH�QHUYRXV

V\VWHP�WR�DQRWKHU
��� PRWRU�QHXURQV��WUDQVPLW�LPSXOVHV�IURP�WKH�QHUYRXV�V\VWHP�WR�DQ

HIIHFWRU��PXVFOH��JODQG��RUJDQ��HWF��

%� 6\QDSVH

• WKH�MXQFWLRQ�EHWZHHQ�WZR�QHXURQV��!�WKH�FRQQHFWLRQ�EHWZHHQ�WKH�D[RQ�RI
RQFH�QHXURQ�DQG�WKH�GHQGULWHV�RI�DQRWKHU�QHXURQ

• EHIRUH�DQ�LPSXOVH�FDQ�EH�SURSDJDWHG�IURP�RQH�QHXURQ�WR�WKH�QH[W�LW
PXVW�FURVV�D�QDUURZ�VSDFH�FDOOHG�WKH�V\QDSWLF�FOHIW

• WKH�FURVVLQJ�RYHU�SURFHVV�LV�DFFRPSOLVKHG�E\�QHXURWUDQVPLWWHUV
�FKHPLFDO�VXEVWDQFHV�ZKLFK�LQKLELW�RU�VWLPXODWH�QHXURQV�

• H[DPSOHV�RI�QHXURWUDQVPLWWHUV�LQ�WKH�QHUYRXV�V\VWHP�

�� $FHW\OFKROLQH��$&K�
�� 1RUHSLQHSKULQH��1(�
�� 'RSDPLQH��'$�
�� 6HURWRQLQ
�� *$%$

• 1(�DQG�$&K�KDYH�DQWDJRQLVWLF�HIIHFWV�RQ�WKH�$16
• SV\FKRDFWLYH�GUXJV�KDYH�WKHLU�PDMRU�HIIHFWV�DW�WKH�V\QDSVH
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The Human Nervous System 

Central Nervous System (CNS) 
(brain and spinal cord) 

Peripheral Nervous System 
(neurons and ganglia outside the brain and spinal cord) 

Autonomic Nervous System (ANS) 
(involuntary) 

Sympathetic Nervous System (SNS) 
(adrenergic) 

Parasympathetic Nervous System (PNS) 
(cholinergic) 

Figure 17-1 Divisions of the human nervous system. 
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Figure 17-2 Organization of the autonomic and somatic nervous systems. 
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&HQWUDO�1HUYRXV�6\VWHP��FRQWLQXHG�

,,� 'LYLVLRQ�RI�WKH�1HUYRXV�6\VWHP

$��&HQWUDO�1HUYRXV�6\VWHP��&16�

• FRQVLVWV�RI�WKH�EUDLQ�DQG�VSLQDO�FRUG

$QDWRP\�RI�WKH�%UDLQ

D��PHGXOOD�REORQJDWD

�� UHVSLUDWRU\�FHQWHU��FRQWUROV�EUHDWKLQJ�
�� RSLDWHV�DQG�EDUELWXUDWHV�GHSUHVV�WKLV�DUHD
�� YDVRPRWRU�FHQWHU��FRQWUROV�EORRG�SUHVVXUH�
�� FDUGLDF�FHQWHU��FRQWUROV�KHDUW�UDWH�
�� $5$6��DVFHQGLQJ�UHWLFXODU�DFWLYDWLQJ�V\VWHP�

��• FRQWUROV�VOHHSLQJ�	�ZDNLQJ
��• ILOWHUV�LQFRPLQJ�VHQVRU\�LPSXOVHV
��• DOFRKRO��HWKHU��EDUELWXUDWHV��!�GHSUHVV�$5$6
��• DPSKHWDPLQHV��!�VWLPXODWH�$5$6
��• SV\FKHGHOLF�GUXJV��!�LQWHQVHO\�VWLPXODWH�$5$6��!

KDOOXFLQDWLRQV

E� &HUHEHOOXP

• UHIOH[�FHQWHU�FRRUGLQDWLQJ�DQG�LQWHJUDWLQJ�VNHOHWDO�PXVFOH�PRYHPHQWV
• DOFRKRO��!�GHSUHVVHV�FHUHEHOOXP��!�ORVV�RI�PXVFOH�FRRUGLQDWLRQ��!

VWDJJHULQJ

F��7KDODPXV

• FHQWUDO�UHOD\�VWDWLRQ�RI�WKH�EUDLQ

G� +\SRWKDODPXV

• PDLQWDLQV�KRPHRVWDVLV�E\�OLQNLQJ�WKH�QHUYRXV�V\VWHP�ZLWK�WKH�HQGRFULQH
V\VWHP
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&HQWUDO�1HUYRXV�6\VWHP��FRQWLQXHG�

H� /LPELF�6\VWHP

• IXQFWLRQV�LQ�WKH�UHJXODWLRQ�RI�HPRWLRQV��IHDU��DQJHU��SOHDVXUH�
VRUURZ��HWF�

• 9DOLXP�DQG�/LEULXP�GHSUHVV�OLPELF�V\VWHP��!�FDOPLQJ�HIIHFW��
�! UHOLHI�RI�DQ[LHW\

I� &HUHEHOOXP��FHUHEUDO�FRUWH[�

• FRQWUROV�VHQVRU\��DVVRFLDWLRQ��DQG�PRWRU�IXQFWLRQV
• VLWH�RI�KLJKHU�PHQWDO�IXQFWLRQV�VXFK�DV�PHPRU\�DQG�UHDVRQLQJ
• FRRUGLQDWHV�DQG�LQWHUSUHWV�LQWHUQDO�DQG�H[WHUQDO�VWLPXOL

%� 3HULSKHUDO�1HUYRXV�6\VWHP

• QHUYHV�WKDW�EUDQFK�RXW�RI�WKH�&16�WR�RWKHU�SDUWV�RI�WKH�ERG\��HIIHFWRUV�
• WKH�316�PD\�EH�VXEGLYLGHG�LQWR���SDUWV�

�D� 6RPDWLF�1HUYRXV�6\VWHP�‡�LQQHUYDWHV�VNHOHWDO�PXVFOHV

�E� $XWRQRPLF�1HUYRXV�6\VWHP�‡�LQQHUYDWHV�RUJDQV��JODQGV��VPRRWK�PXVFOH

• WKH�$16�PD\�EH�VXEGLYLGHG�LQWR���SDUWV�

��� 6\PSDWKHWLF�1HUYRXV�6\VWHP

��� 3DUDV\PSDWKHWLF�1HUYRXV�6\VWHP
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,,,��5HYLHZ�RI�WKH�$XWRQRPLF�1HUYRXV�6\VWHP��$16�

$� 6\PSDWKHWLF�1HUYRXV�6\VWHP

�� ´)LJKW�RU�)OLJKWµ�5HVSRQVH
• PRELOL]HV�WKH�ERG\
• DOORZV�WKH�ERG\�WR�IXQFWLRQ�XQGHU�VWUHVV

�� 1HXURWUDQVPLWWHUV
• HSLQHSKULQH��(SL�
• QRUHSLQHSKULQH��1(�
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�� 6\QRQ\PRXV�7HUPV

• DGUHQHUJLF
• DQWLFKROLQHUJLF
• FDWHFKRODPLQH
• V\PSDWKRPLPHWLF
• FKROLQHUJLF�EORFNHU
• SDUDV\PSDWKRO\WLF

�� 6\PSDWKHWLF�5HFHSWRUV

D� DOSKD��
• YDVFXODU�VPRRWK�PXVFOH�‡�YDVRFRQWULFWLRQ

E� DOSKD��
• SUHV\QDSWLF�DOSKD���UHFHSWRUV�‡�UHJXODWH�1(�UHOHDVH

F� EHWD����RQH�KHDUW�
• VWLPXODWLRQ�FDXVHV�‡�LQFUHDVHG�KHDUW�UDWH��+5���IRUFH�RI

P\RFDUGLDO�FRQWUDFWLRQ��DQG�LQFUHDVHG�$9�FRQGXFWLRQ�YHORFLW\

G� EHWD����WZR�OXQJV�
• VPRRWK�PXVFOH�RI�EURQFKL�‡�EURQFKRGLODWLRQ
• VPRRWK�PXVFOH�RI�DUWHULROHV�‡�YDVRGLODWLRQ

%� 3DUDV\PSDWKHWLF�1HUYRXV�6\VWHP

�� ´)HHG�DQG�%UHHGµ�5HVSRQVH
• FRQVHUYDWLRQ�RI�ERG\�UHVRXUFHV
• UHVWRUDWLRQ�RI�ERG\�UHVRXUFHV

�� 1HXURWUDQVPLWWHU�‡�$FHW\OFKROLQH��$&K�

�� 6\QRQ\PRXV�7HUPV

• FKROLQHUJLF
• V\PSDWKRO\WLF
• DGUHQHUJLF�EORFNHU
• V\PSDWKHWLF�EORFNHU
• SDUDV\PSDWKRPLPHWLF
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3DUDV\PSDWKHWLF�1HUYRXV�6\VWHP��FRQW��

�� 3DUDV\PSDWKHWLF�5HFHSWRUV

D� 1LFRWLQLF�UHFHSWRUV��ORFDWHG�LQ�VNHOHWDO�PXVFOH�

E� 0XVFDULQLF�UHFHSWRUV��ORFDWHG�LQ�VPRRWK�PXVFOH�

• %URQFKL�‡�EURQFKRFRQVWULFWLRQ
• +HDUW�‡�GHFUHDVH�+5��GHFUHDVH�IRUFH�RI�FRQWUDFWLRQ��DQG

GHFUHDVH�FRQGXFWLRQ�YHORFLW\
• *,�7UDFW�‡�LQFUHDVH�SHULVWDOVLV�DQG�LQFUHDVH�VHFUHWLRQV
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)XQFWLRQV�RI�WKH�$XWRQRPLF�1HUYRXV�6\VWHP

Sympathetic Effect
(Norepinephrine)

Effector Organ Parasympathetic Effect
(Cholinergic)

Receptor Response

Eye (ciliary muscle) FRQWUDFWLRQ��IRU�QHDU�YLVLRQ� EHWD UHOD[DWLRQ��IRU�IDU�YLVLRQ�

Heart

SA Node GHFUHDVH�+5 EHWD�� LQFUHDVH�+5
Atria 'HFUHDVH�FRQWUDFWLOLW\ EHWD�� LQFUHDVH�FRQWUDFWLOLW\

AV Node 'HFUHDVH�FRQGXFWLRQ�YHORFLW\ EHWD�� LQFUHDVH�FRQGXFWLRQ�YHORFLW\

Ventricles GHFUHDVH�LQ�FRQWUDFWLOLW\ EHWD�� LQFUHDVH�LQ�FRQWUDFWLOLW\
Arterioles ««« DOSKD�� YDVRFRQWULFWLRQ

««« EHWD�� YDVRGLODWLRQ
Veins (systemic) ««« DOSKD�� YHQRFRQVWULFWLRQ

««« EHWD�� YHQRGLODWLRQ
Lung (bronchial) EURQFKRFRQVWULFWLRQ EHWD�� EURQFKRGLODWLRQ
Salivary Glands ����VHFUHWLRQV DOSKD���EHWD�� ����VHFUHWLRQV
Stomach LQFUHDVH�PRWLOLW\ DOSKD���EHWD�� GHFUHDVH�PRWLOLW\

����VHFUHWLRQV ««� ����VHFUHWLRQV
Intestine LQFUHDVH�PRWLOLW\ DOSKD���EHWD�� GHFUHDVH�PRWLOLW\

����VHFUHWLRQV ««�� ����VHFUHWLRQV
Gallbladder & Ducts FRQWUDFWLRQ ««� UHOD[DWLRQ
Urinary Bladder

Detrusor FRQWUDFWLRQ EHWD UHOD[DWLRQ
Trigone and Sphincter UHOD[DWLRQ DOSKD FRQWUDFWLRQ

Male Sex Organs HUHFWLRQ DOSKD HMDFXODWLRQ
Liver ««�� EHWD�� JO\FRJHQRO\VLV
Adipose Tissue ««�� EHWD OLSRO\VLV
Juxtaglomerular (JG) Cells ««� EHWD UHQLQ�VHFUHWLRQ
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Interdependent and Interacting Factors in Blood Pressure Regulation 
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