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Pharmacological actions  �0�� 1 Site of action: proximal end of distal tubule |2 (��A��� ������E� '��� 1�#� Effects > G (�� G€(�� ~� 1) Diuresis: Na+ , K+ , 2Cl , Mg2+excretion ! 2) !Ca2+0reabsorption in distal tubules: primary hypercalciuria 3) reduced peripheral vascular resistance (�5 (" � ( " ��� " �� A I A I  A I A I A €A€ � A I x A €A€ � €C€ � !��� ��#��� ' "��� Clinical uses 0� e1.牋牋Chronic edema mild to 
moderate cardiac edema: first choice ascites due to cirrhosis Q  $����$#�������������������� !��� 2. hypertension early stage: ! blood flow late stage : excretion of Na+ ! ! Na+-Ca2+ exchange ! ! !Ca2+ in cell ! tension of arterial ! -����_  v����� �$ <����������������������������������� 3. nephrogenic insipidus 1) ! PDE ! intracellular cAMP ! ! water permeating the tubule ! ! reabsorption of water ! 2) excretion of NaCl ! ! plasma osmotic pressure ! ! thirst feeling ! ! amount of drinking ! 
! urine ! ry��f������� �$� ����� ��T�������e������� j� ��� ��!���$ ������N� $��� Adverse reactions 0� 1.牋爀lectrolyte disorders 2.牋爎etention of uric acid and calcium 3.牋爃yperglycemia and hyperlipidemia 4.牋牋allergic reaction: C�$�C$'�C�$�C$%�C�$�C$��C�$�C$ "Z����� %���� >b!. Potassium-sparing diuretics Site of action: (��( &���� 7aldosterone antagonist: Spironolactone (antisterone) T8�����(��(����(�� �(�����(��$ $ �������� 0 mechanism �0 : competing with ald. for ald-R in distal tubule and collecting duct 
! Na+-K+ exchange ! �0 characteristics �0 {������A� �C�$K�A���I����A���I�� �A��A��A���C�$��A��A ,���� ���P '���� Clinical uses 0� 1. primary hyperaldosteronism 2. liver cirrhosis and nephritis syndrome (1)inactivation of ald. ! (2)circulation blood volume ! I��H����C�$���c��$���C��$��C�$���C��$�� c� $&��C��$��C�$F��C��$��C�$ , ���F���* /�!� Adverse reaction g1. hyperkalemia: renal insufficiency 2. endocrine abnormality: impotence, gynecomastia, n@'���% C $�€C€$@ C $�€C€$�C$ 6� ��I ����� (��� nonaldosterone antagonists ; triameterene

((l飩v噕U) ; amiloride (?杝|�m)R) vP������� ���� ������ ��������������� � H���#�� ������� Mechanism : Block Na+ � channel ! ! Na+ entry !K+ secretion ! clinical uses : adverse reaction : ZF���Z#�Z �C�$��A���I����A���I����A���I�� �A� �C�(��A���C�(��A�� 0 )��� 2 dehydrants P wDifficultly penetrate membrane filtrated by glomerulus easily Not be reabsorpted by renal tubules Not be metabolized xx�C�$ 4, ��� ��'� *� � mannitol� u2棁 ,���������6 ��  �� CPharmacological actions 1. dehydrant effect 2. diuretic 
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Hb��� ���$�� �$�����$C���$ Pharmacological actions  �0�� U Site of action: proximal end of distal tubule % 1  (��A��� ������E� 1��'��� 1�#� Effects > G (�� G€(�� ~� 1) Diuresis: Na+ , K+ , 2Cl , Mg2+excretion ! 2) !Ca2+0reabsorption in distal tubules: primary hypercalciuria 3) reduced peripheral vascular resistance (�5 (" � ( " ��� " �� A I A I  A I A I A €A€ � A I x A €A€ � €C€ � !��� ��#��� '
"��� Clinical uses 0� e1.牋牋Chronic edema mild to moderate cardiac edema: first choice ascites due to cirrhosis Q  $����$#�������������������� !��� 2. hypertension early stage: ! blood flow late stage : excretion of Na+ ! ! Na+-Ca2+ exchange ! ! !Ca2+ in cell ! tension of arterial ! -����_  v����� �$ <����������������������������������� 3. nephrogenic insipidus 1) ! PDE ! intracellular cAMP ! ! water permeating the tubule ! ! reabsorption of water ! 2) excretion of 

NaCl ! ! plasma osmotic pressure ! ! thirst feeling ! ! amount of drinking ! ! urine ! ry��f������� �$� ����� ��T�������e������� j� ��� ��!���$ ������N� $��� Adverse reactions 0� 1.牋爀lectrolyte disorders 2.牋爎etention of uric acid and calcium 3.牋爃yperglycemia and hyperlipidemia 4.牋牋allergic reaction: C�$�C$'�C�$�C$%�C�$�C$��C�$�C$ "Z����� %���� >b!. Potassium-sparing diuretics Site of action: (��( &���� 7aldosterone antagonist: Spironolactone (antisterone) T8�����(��(����(�� �(�����(��$ $ 
�������� 0 mechanism �0 : competing with ald. for ald-R in distal tubule and collecting duct ! Na+-K+ exchange ! �0 characteristics �0 {������A� �C�$K�A���I����A���I�� �A��A��A���C�$��A��A ,���� ���P '���� Clinical uses 0� 1. primary hyperaldosteronism 2. liver cirrhosis and nephritis syndrome (1)inactivation of ald. ! (2)circulation blood volume ! I��H����C�$���c��$���C��$��C�$���C��$�� c� $&��C��$��C�$F��C��$��C�$ , ���F���* /�!� Adverse reaction g1. hyperkalemia: renal insufficiency 2. endocrine abnormality: impotence, gynecomastia, 

n@'���% C $�€C€$@ C $�€C€$�C$ 6� ��I ����� (��� nonaldosterone antagonists ; triameterene((l飩v噕U) ; amiloride (?杝|�m)R) vP������� ���� ������ ��������������� � H���#�� ������� Mechanism : Block Na+ � channel ! ! Na+ entry !K+ secretion ! clinical uses : adverse reaction : ZF���Z#�Z �C�$��A���I����A���I����A���I�� �A� �C�(��A���C�(��A�� 0 )��� 2 dehydrants P wDifficultly penetrate membrane filtrated by glomerulus easily Not be reabsorpted by renal tubules Not be metabolized xx�C�$ 4, ��� ��'� *� � mannitol� u2
棁 ,���������6 ��  �� CPharmacological actions 1. dehydrant effect 2. diuretic effect &A���D�C�$ 0��"� Cliniucal uses  � 91. Brain edema 2. Glaucoma 3. Prevent acute renal failure : :�C�$ %€ 0� ����� L��稷��� (� L���饃� L �c $���€ . `�`��� L 甬���€`/ 0e� 槻 0e� 槻  �����?�� ���? T��j��� 疣�� L 餤��€ �叒�  �����?��
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�� m :a!.Moderate efficacy diuretics Thiazides: ; Hydrochlorothiazide ("l/l{V闡), chlorothiazide (/l{V闡) Indapamide (2T襎�^鷢) chlortalidone(/l^憂 ) Hb��� ���$�� �$�����$C���$ Pharmacological actions  �0�� U Site of action: proximal end of distal tubule % 1  (��A��� ������E� 1��'��� 1�#� Effects > G (�� G€(�� ~� 1) Diuresis: Na+ , K+ , 2Cl , Mg2+excretion ! 2) !Ca2+0reabsorption in distal tubules: primary hypercalciuria 3) 
reduced peripheral vascular resistance (�5 (" � ( " ��� " �� A I A I  A I A I A €A€ � A I x A €A€ � €C€ � !��� ��#��� ' "��� Clinical uses 0� e1.牋牋Chronic edema mild to moderate cardiac edema: first choice ascites due to cirrhosis Q  $����$#�������������������� !��� 2. hypertension early stage: ! blood flow late stage : excretion of Na+ ! ! Na+-Ca2+ exchange ! ! !Ca2+ in cell ! tension of arterial ! -����_  v����� �$ 
<����������������������������������� 3. nephrogenic insipidus 1) ! PDE ! intracellular cAMP ! ! water permeating the tubule ! ! reabsorption of water ! 2) excretion of NaCl ! ! plasma osmotic pressure ! ! thirst feeling ! ! amount of drinking ! ! urine ! ry��f������� �$� ����� ��T�������e������� j� ��� ��!���$ ������N� $��� Adverse reactions 0� 1.牋爀lectrolyte disorders 2.牋爎etention of uric acid and calcium 3.牋爃yperglycemia and hyperlipidemia 4.牋牋allergic reaction: C�$�C$'�C�$�C$%�C�$�C$��C�$�C$ "Z����� %���� >b!. 
Potassium-sparing diuretics Site of action: (��( &���� 7aldosterone antagonist: Spironolactone (antisterone) T8�����(��(����(�� �(�����(��$ $ �������� 0 mechanism �0 : competing with ald. for ald-R in distal tubule and collecting duct ! Na+-K+ exchange ! �0 characteristics �0 {������A� �C�$K�A���I����A���I�� �A��A��A���C�$��A��A ,���� ���P '���� Clinical uses 0� 1. primary hyperaldosteronism 2. liver cirrhosis and nephritis syndrome (1)inactivation of ald. ! (2)circulation blood volume ! I��H����C�$���c��$���C��$��C�$���C��$�� c� 
$&��C��$��C�$F��C��$��C�$ , ���F���* /�!� Adverse reaction g1. hyperkalemia: renal insufficiency 2. endocrine abnormality: impotence, gynecomastia, n@'���% C $�€C€$@ C $�€C€$�C$ 6� ��I ����� (��� nonaldosterone antagonists ; triameterene((l飩v噕U) ; amiloride (?杝|�m)R) vP������� ���� ������ ��������������� � H���#�� ������� Mechanism : Block Na+ � channel ! ! Na+ entry !K+ secretion ! clinical uses : adverse reaction : ZF���Z#�Z �C�$��A���I����A���I����A���I�� �A� �C�(��A���C�(��A�� 0 )��� 2 dehydrants P

wDifficultly penetrate membrane filtrated by glomerulus easily Not be reabsorpted by renal tubules Not be metabolized xx�C�$ 4, ��� ��'� *� � mannitol� u2棁 ,���������6 ��  �� CPharmacological actions 1. dehydrant effect 2. diuretic effect &A���D�C�$ 0��"� Cliniucal uses  � 91. Brain edema 2. Glaucoma 3. Prevent acute renal failure : :�C�$ r����怷� "� lX�B =� 1� 頕� (€ � € � �  � � �  � ~� �� R Mechanism� $My Pictures\茤�T.ppt� < A GS/e梶祂.ppt� GS/e梶祂.ppt� 4 I 褟
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��p p ___PPT9   n�鹉�萬F�髐盹 8 8 塒NG � IHDR����篧 ?�sRGB gAMA7�婇 cHRMz&€ € u0阘: p満Q<� �� m :a!.Moderate efficacy diuretics Thiazides: ; Hydrochlorothiazide ("l/l{V闡), chlorothiazide (/l{V闡) Indapamide (2T襎�^鷢) chlortalidone(/l^憂 ) Hb��� ���$�� �$�����$C���$ Pharmacological actions  �0�� U Site of action: proximal end of distal tubule % 1  (��A��� ������E� 1��'��� 1�#� Effects > 
G (�� G€(�� ~� 1) Diuresis: Na+ , K+ , 2Cl , Mg2+excretion ! 2) !Ca2+0reabsorption in distal tubules: primary hypercalciuria 3) reduced peripheral vascular resistance (�5 (" � ( " ��� " �� A I A I  A I A I A €A€ � A I x A €A€ � €C€ � !��� ��#��� ' "��� Clinical uses 0� e1.牋牋Chronic edema mild to moderate cardiac edema: first choice ascites due to cirrhosis Q  $����$#�������������������� !��� 2. hypertension early stage: ! blood flow late 

stage : excretion of Na+ ! ! Na+-Ca2+ exchange ! ! !Ca2+ in cell ! tension of arterial ! -����_  v����� �$ <����������������������������������� 3. nephrogenic insipidus 1) ! PDE ! intracellular cAMP ! ! water permeating the tubule ! ! reabsorption of water ! 2) excretion of NaCl ! ! plasma osmotic pressure ! ! thirst feeling ! ! amount of drinking ! ! urine ! ry��f������� �$� ����� ��T�������e������� j� ��� ��!���$ ������N� $��� Adverse reactions 0� 1.牋爀lectrolyte disorders 2.牋爎etention of uric acid and calcium 3.牋爃yperglycemia 
and hyperlipidemia 4.牋牋allergic reaction: C�$�C$'�C�$�C$%�C�$�C$��C�$�C$ "Z����� %���� >b!. Potassium-sparing diuretics Site of action: (��( &���� 7aldosterone antagonist: Spironolactone (antisterone) T8�����(��(����(�� �(�����(��$ $ �������� 0 mechanism �0 : competing with ald. for ald-R in distal tubule and collecting duct ! Na+-K+ exchange ! �0 characteristics �0 {������A� �C�$K�A���I����A���I�� �A��A��A���C�$��A��A ,���� ���P '���� Clinical uses 0� 1. primary hyperaldosteronism 2. liver cirrhosis and 
nephritis syndrome (1)inactivation of ald. ! (2)circulation blood volume ! I��H����C�$���c��$���C��$��C�$���C��$�� c� $&��C��$��C�$F��C��$��C�$ , ���F���* /�!� Adverse reaction g1. hyperkalemia: renal insufficiency 2. endocrine abnormality: impotence, gynecomastia, n@'���% C $�€C€$@ C $�€C€$�C$ 6� ��I ����� (��� nonaldosterone antagonists ; triameterene((l飩v噕U) ; amiloride (?杝|�m)R) vP������� ���� ������ ��������������� � H���#�� ������� Mechanism : Block Na+ � channel ! ! Na+ entry !K+ secretion ! clinical uses : adverse reaction : ZF���Z#�Z 
�C�$��A���I����A���I����A���I�� �A� �C�(��A���C�(��A�� 0 )��� 2 dehydrants P wDifficultly penetrate membrane filtrated by glomerulus easily Not be reabsorpted by renal tubules Not be metabolized xx�C�$ 4, ��� ��'� *� � mannitol� u2棁 ,���������6 ��  �� CPharmacological actions 1. dehydrant effect 2. diuretic effect &A���D�C�$ 0��"� Cliniucal uses  � 91. Brain edema 2. Glaucoma 3. Prevent acute renal failure : :�C�$ y�� %€ 0� � 饦�  <�� 0��� (� 
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� � m :a!.Moderate efficacy diuretics Thiazides: ; Hydrochlorothiazide ("l/l{V闡), chlorothiazide (/l{V闡) Indapamide (2T襎�^鷢) chlortalidone(/l^憂 ) Hb��� ���$�� �$�����$C���$ Pharmacological actions  �0�� U Site of action: proximal end of distal tubule % 1  (��A��� ������E� 1��'��� 1�#� Effects > G (�� G€(�� ~� 1) Diuresis: Na+ , K+ , 2Cl , Mg2+excretion ! 2) !Ca2+0reabsorption in distal tubules: primary hypercalciuria 3) reduced 
peripheral vascular resistance (�5 (" � ( " ��� " �� A I A I  A I A I A €A€ � A I x A €A€ � €C€ � !��� ��#��� ' "��� Clinical uses 0� e1.牋牋Chronic edema mild to moderate cardiac edema: first choice ascites due to cirrhosis Q  $����$#�������������������� !��� 2. hypertension early stage: ! blood flow late stage : excretion of Na+ ! ! Na+-Ca2+ exchange ! ! !Ca2+ in cell ! tension of arterial ! -����_  v����� �$ 
<����������������������������������� 3. nephrogenic insipidus 1) ! PDE ! intracellular cAMP ! ! water permeating the tubule ! ! reabsorption of water ! 2) excretion of NaCl ! ! plasma osmotic pressure ! ! thirst feeling ! ! amount of drinking ! ! urine ! ry��f������� �$� ����� ��T�������e������� j� ��� ��!���$ ������N� $��� Adverse reactions 0� 1.牋爀lectrolyte disorders 2.牋爎etention of uric acid and calcium 3.牋爃yperglycemia and hyperlipidemia 4.牋牋allergic reaction: C�$�C$'�C�$�C$%�C�$�C$��C�$�C$ "Z����� %���� >b!. 
Potassium-sparing diuretics Site of action: (��( &���� 7aldosterone antagonist: Spironolactone (antisterone) T8�����(��(����(�� �(�����(��$ $ �������� 0 mechanism �0 : competing with ald. for ald-R in distal tubule and collecting duct ! Na+-K+ exchange ! �0 characteristics �0 {������A� �C�$K�A���I����A���I�� �A��A��A���C�$��A��A ,���� ���P '���� Clinical uses 0� 1. primary hyperaldosteronism 2. liver cirrhosis and nephritis syndrome (1)inactivation of ald. ! (2)circulation blood volume ! I��H����C�$���c��$���C��$��C�$���C��$�� c� 
$&��C��$��C�$F��C��$��C�$ , ���F���* /�!� Adverse reaction g1. hyperkalemia: renal insufficiency 2. endocrine abnormality: impotence, gynecomastia, n@'���% C $�€C€$@ C $�€C€$�C$ 6� ��I ����� (��� nonaldosterone antagonists ; triameterene((l飩v噕U) ; amiloride (?杝|�m)R) vP������� ���� ������ ��������������� � H���#�� ������� Mechanism : Block Na+ � channel ! ! Na+ entry !K+ secretion ! clinical uses : adverse reaction : ZF���Z#�Z �C�$��A���I����A���I����A���I�� �A� �C�(��A���C�(��A�� 0 )��� 2 dehydrants P

wDifficultly penetrate membrane filtrated by glomerulus easily Not be reabsorpted by renal tubules Not be metabolized xx�C�$ 4, ��� ��'� *� � mannitol� u2棁 ,���������6 ��  �� CPharmacological actions 1. dehydrant effect 2. diuretic effect &A���D�C�$ 0��"� Cliniucal uses  � 91. Brain edema 2. Glaucoma 3. Prevent acute renal failure : :�C�$ %€ 0� � 痤�  @��饐��� (� @���饃� @ �c $���€ �彅� `�`��� 饃� @ �c $���€魪
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