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Anga (Abbreviations)

ARP

AT, receptor
ATP

AV node
AVA

o, B-metATP
B, receptor
BK

BP

CaCM

cAMP

CBF

cGMP

AR

Arachidonic acid

Ankle brachial index

Adenylyl cyclase

Angiotensin converting enzyme
Angiotensin converting enzyme inhibitors
Acetylcholine

Antidiuretic hormone

Adenosine diphosphate

Adrenaline

Angiotensin |

Angiotensin |l

Atrial natriuretic peptide

Action potential duration

Angiotensin receptor blockers
Absolute refractory period

Angiotensin Il type 1 receptor
Adenosine 5-triphosphate
Atrioventricular node

Arteriovenous anastomosis

o, B-Methylene adenosine 5-triphosphate
Bradykinin type 2 receptor

Bradykinin

Blood pressure

Calcium calmodulin

Cyclic 3, 5-adenosine monophosphate
Cerebral blood flow

Cyclic guanosine monophosphate

Cardio-inhibitory center



Aga (Abbreviations)

Ago ANAL

CICR Ca”*-induced Ca’* release

[Ca”™"]; Intracellular Ca®* concentration
CcO Cardiac output

COX Cyclooxygenase

CPP Cerebral perfusion pressure

CvpP Central venous pressure

CVR Cerebral vascular resistance
DADs Delayed after depolarisations
DAG Diacylglycerol

DBP Diastolic blood pressure

DIDS 4, 4'-Diisothiocyanatostilbene-2, 2'-disulfonic acid
EADs Early after depolarisations
EC-coupling Excitation contraction coupling
ECE Endothelin converting enzyme
ECG Electrocardiogram

EDHF Endothelium-derived hyperpolarising factor
EDV End diastolic volume

EETs Epoxyeicosatrienoic acids

ERP Effective refractory period

eNOS Endothelial nitric oxide synthase
ESV End systolic volume

ET-1 Endothelin-1

ETa Endothelin receptor subtype A
ETs Endothelin receptor subtype B
GPCR G-protein coupled receptor

GTP Guanosine triphosphate

HR Heart rate

HRV Heart rate variability

5-HT 5-Hydroxytryptamine

ICP Intracranial pressure



LV

M, receptor
MAP

MDP
MEGJ
2-MesATP
MLC
MLCK
MLCP
MSFP

NA

NCX

NFA

NKA

NO

NTS
p2y

o ®
AR

Prostanoid receptor type | 30 Prostacyclin receptor
Inositol 1, 4, 5-trisphosphate
Juxtaglomerular cells

Filtration coefficient

Left atrium

Large pulmonary artery

Left ventricle

Muscarinic receptor type M,
Mean arterial pressure
Maximum diastolic potential
Myoendothelial gap junction
2-Methylthio adenosine 5-triphosphate
Myosin light chain

Myosin light chain kinase
Myosin light chain phosphatase
Mean systemic filling pressure
Noradrenaline

Na'/Ca”* Exchanger

Niflumic acid

Na'/K" ATPase

Nitric oxide

Net pressure movement
Nucleus tractus solitarius
Purinergic receptor subtype P2Y
Arterial pressure

Alveolar pressure

Pulmonary arterial pressure
Capillary hydrostatic pressure
Prostaglandin H,

Prostacyclin



Aga (Abbreviations)

RAP
RB2
RMP
ROCCs
RRP
RSA
RV
RyR
SA node
SBP
SERCA

Prostaglandins

Interstitial hydrostatic pressure #38 Phosphate
Phosphatidylinositol 4, 5 bisphosphate
Protein kinase A

Phospholipase A,

Phospholamban

Phospholipase C

Plasma membrane Ca*" ATPase

Pulse pressure
Pyridoxalphosphate-6-azophenyl-2",4-disulphonic acid
Venous pressure

Pressure volume loop

Peripheral venous pressure

Pulmonary vascular resistance

Pulse wave velocity

Right atrium

Renin angiotensin aldosterone system
Right atrial pressure

Reactive blue 2

Resting membrane potential

Receptor operated Ca”* channels
Relative refractory period

Respiratory sinus arrhythmia

Right ventricle

Ryanodine receptor

Sinoatrial node

Systolic blood pressure
Sarcoendoplasmic reticulum Ca” ATPase
Soluble guanylyl cyclase

Store operated Ca”* channels



Tnl

P
TPR
TRP
TXA,
UTpP
VMC
VOCCs
VSMC

Small pulmonary artery

Sarcoplasmic reticulum

Stroke volume

Troponin |

Thromboxane or Prostanoid receptor type T
Total peripheral resistance

Transient potential receptor channels
Thromboxane A,

Uridine 5-triphosphate

Vasomotor center

Voltage-operated calcium channels

Vascular smooth muscle cell
Capillary oncotic pressure

Interstitial oncotic pressure
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FnMeuyuwdfoinsuiaeandiau (0,) @15913 wasdianinslad (electrolytes) Liion1s
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wiarisuaulaoanled (CO.) nsauwandn (lactic acid) gise (urea) “1a% @15919 9 wandgn
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“The heart of animals is the foundation of their life, the sovereign of everything within
them, the sun of their microcosm, that upon which all growth depends,
from which all power proceeds.”

~-William Harvey-- (1578-1657)
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AavaudRnialiihvesiila

Aaaudinslnihewilafenmaudfinisadiwasnsihdygiadiihvesidla nsads
Fygalilin wnedis Usingmisaliidnsiedeuiiveslossurudedlonsu (ion channels) fioguu
Doviuwadvosila dwaliinmaiudsunlasdnglniiveudeuead (membrane potential) au
MlAmAnAngYineu #3e “action potential” @runisundyaadlviln (conductivity) maneiis n1s
dssie action potential Mniwadwilslugdnivaduils Jausiosauds Aonisiadouiivesuszquanain
Wwaddliiin action potential 1 lUgdniwaduilsinunisveadeusswinaead (gap junction) audhn

v

inlwadiuiin action potential AN

w20 ,
Myocardium RA LA
(Contractility) Fast 0 3
response 4 R
-
Conducting cells i
- =
(Conductivity) +20™ .
0 3
Pacemaker cells Slow . L Q!
(Automaticity) response w0l 7w

[2. Cardiac action potentials] [3. Electrocardiogram J

1. Cardiac cells & Intrinsic
conduction of heart

aantanslnivesinle
(Electrical properties of heart)

Pharmacological
applications

SA node

AV node / B

Sympathetic nerve
1\ Abnormal automaticity J Ymp : v }
Bundle branch / i

Bundle of His
Parasympathetic nerve J
/ Abnormal conductivity J

[5. Role of autonomic nerves]

activities of heart

L4. Abnormal electrical J

Purkinje fiber

MU 2.1 nssukIAniugIuvesnuauTimMslnivesiila

AaudAnalniivesilasuduainnsiiwadnanuisaairedyaraduinladigauies
(automaticity) Inglidadldnisnszduainnteuen wesntdadenieuen laun ssuudszam
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Foyeraulninfiadnsiuasgndsrongluimala (intrinsic conduction of heart) ag1939m57 lned
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“In physiology, as in all other sciences, no discovery is useless, no curiosity misplaced or
too ambitious, and we may be certain that every advance achieved in the quest of

pure knowledge will sooner or later play its part in the service of man.”

--Ermest Henry Starling-- (1866-1927)
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AuaNURLBINaveiila (mechanical property of heart) vianggis AuaudRn1sTUs7
(systole) uazaaesia (diastole) vasiila uanauiAfivsAntuliilfiasmnlsifinisudsuutas
malwihvesiladumgtiunneu nanfe nsassdyanilnihvesialaduduil SA node wagd
seludsdusing q vestlanugsu dedaanailwitlungaifomila (myocardium) WNITAUY
ARG (action potential) ¥iia fast response action potential 345282 plateau phase

ase 2) 9z8n151T -type Ca”* channels ¥nlW Ca" Lafauiiiing myocardium suidu
(phase 2) AiN51UAvee L-type Ca”* channels vl Ca* iadeudiidng myocardium §id

anguanminlriinsuasunlaudenavesialaniuin

Haemodynamic

Myocardial energy ‘ Intracellular Ca% ‘
parameters

metabolism concentration

Events during
cardiac cycle

Excitation- Preload & Frank-
contraction coupling Starling law of heart

1. Myocardial contraction 2 Factf)rs affeCting [ 3. Cardiac cycle ]
& relaxation myocardial contraction

AENUALTINAVDINRILR )
q Pharmacological
(Mechanical properties of heart) applications

[ 4. Heart sounds } [ 5. Wiggers diagram } 6. Pressure-volume
(P-V) loop

Normal heart sounds }

Normal P-V loop ]

Abnormal heart sounds}

Factors affecting
P-V loop

AW 3.1 NFPULWIARTIUTIUTRIRENURATINaTaIlA

emunilaseuagunalnn1svinudanavesidladausuduain myocardium 1asuns
nszfumedyaalninuge action potential auviliiladuds Wienisnszduaugaasinlasy
panesiesudeanduidngiile Asluiladarihauluisesaudmngnisnsgdu Sondi cardiac

cycle Fauvniu 2 svoz ldun systole uaz diastole usarszasfivanisalsing 4 Winuuinung
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“By ‘life,” we mean a thing that can nourish itself and grow and decay.”

--Aristotle-- (384-322BC)
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a3 wemasadondumansfiindheniiuasnalnnsinaueeeniden Wewunil
Sududensesuneanuduiudssrindasiadarniniiveeondeslnetlfifiuinvasndonus
azvila loun vasadonuns (artery) viasndancas (capillary) waznasaldonan (vein) dlATsass
wansnariu vinlilaaaudd lown AnvanunsaBnvens (distensibility), AuBaveu (elasticity), way
wsafsvaatla (wall tension) wansineiy usindueuuanssfidenedosuasnzauiuniindives
vaondenusiazaiin vaendendiulvgiszneuisiwadndmiefeudsgnaiuaslasssuutssam
FUNUNFN (sympathetic) LLazmiﬁwé’aaaﬂmLLUUULawwﬁﬁqmﬂLﬁa@aLLasamwaéLﬁaqﬁ'aﬂdw
wulafiden (endothelium) Fmuldlumaenideannain ewadnduidoSeuvedvionmefiay
Wlvnwnvemaendenuasunlas dwasesuusifeadestunsiauresssuuilasiuvasn
Feananeda laun auaiunsalunisgiden (compliance), ANNAIUNIUTIN (total peripheral

resistance), ANURULADA (blood pressure) Lagsnsnsiviavadsn (blood flow)

Cardiac
Output

Venous
Return

ADALADALAY
High Pressure
Blood Distribution

vasnLAann"
Low Pressure
Blood Reservoir

#3591 WAIALEDN
(Physiology of blood vessels)

AnuduussEninglassadrazuiinivesviasniion
Compliance // Elasticity // Wall Tension

C=AV/AP

v & oo o a
NAULUDLIYUNUNTIININUVBDINADALADA

Vasoconstriction & Vasodilation (TPR)
Blood Pressure // Blood Flow

Role of autonomic nerves & endothelium

./
Respiratory pump

Muscle pump

Pharmacological applications

A 4.1 NFBULANNUIUAS INeBaanLEan
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fhuusddny 2 Mlussuuilasuvaenideniisisnedosnuelimnzanielidenly
et 4 Wethaiteane Toud anufuden (mean arterial pressure: MAP) uazdnsnns
InavesdenidsteTerr (organ blood flow) nalnnisaauey MAP Sfswuuseesdu (short term
regulation) FiAetuetimnEunzadunsiuuesszuuUsramsnlulR uaruuussezen
(long term regulation) fidadldnanninverfonisvuresszuusesluusiufussuuysyam
SolusTh MAP faddnmsrzdumniviiliiAn organ blood flow denaledearlisu O, uazans
a3 uailldvaneauin organ blood flow aziUdsuudaniu MAP Lauely mstzsienied
nalnmuAu blood flow lfaenndasfumnusissnisvesusiazedony dadunmsmumuuuueni
(local control of blood flow) \Agndesfiunisnevausivevaendentausinseyi (myogenic
mechanism) ¥l organ blood flow fAsiindelidsuulamu MAP Buni1 autoregulation
n13AUAN organ blood flow fufeadestunisnevaussuoivasaidonseaisiuunuelas
(metabolites) findioanyuuuuaneiivdnneieae (metabolic mechanism) ¥ili organ blood

v

flow LLTUADAARDIAUAITVINNULAZAINADINITIDIDTIZIY 9 (5897 active hyperemia

Short term regulation } Mechanism of local control}

Long term regulation } Local control of special circulation }

1. MIAVANANAULADA

(Blood pressure regulation)

2. N3AVANSATINNT INavaLdan
(Local control of blood flow)

Pharmacological

N13AUANNITVINNUVRITEUUINTRTIUVARALEDN
(Regulation of Cardiovascular System)

applications

3. NINBUAUDIVBITZTUUNIIITIUMARALADARBAIZANY 9
(Cardiovascular responses to various conditions)

—[ msAsunuasitnie (Postural changes) }

—[mimsﬂa (Respiration) J

—[ nseanA1aINg (Exercise) }

—[ Anziduiden (Haemorrhage) }

asden (Shock)
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“A good physiological experiment ... requires that it should present anywhere, at any time,
under identical conditions, the same certain and unequivocal phenomena that can

always be confirmed.”

—Johannes Peter Mller-- (1801-1858)
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acetylcholine (ACh), 51, 123, 159, 336, 479

action potential, 37, 43, 62, 130
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adrenergic receptor, 121

affinity, 468

afterdepolarisations, 114
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aldosterone antagonists, 429
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alveolar vessels, 378

anaphylactic shock, 413, 415
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angiotensin 1-7 (Ang 1-7), 426

angiotensin converting enzyme (ACE), 247, 347,
423

angiotensin converting enzyme inhibitors (ACEIs),
424, 429

angiotensin Il, 247, 347, 349, 423

angiotensin Il type 1 receptor (AT, receptor),
247, 347, 429

angiotensin receptor blockers (ARBs), 325, 428

angiotensin receptor neprilysin inhibitor, 436

ankle brachial index (ABI), 277, 279

antagonist, 125, 467

antiarrythmatic drug, 130

antidiuretic hormone (ADH), 349

aorta, 221, 225, 268
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aortic aneurysm, 229

aortic pressure, 184, 198, 256, 361, 364
aortic pressure wave, 258

aortic valve, 15, 164, 167, 176, 177, 191, 397
aortic valve insufficiency, 178, 270
aortic valve stenosis, 176, 271
arrhythmia, 32, 116, 130

arterial blood pressure, 221

arterial stiffness, 270

arterioles, 221, 237, 254, 367
arteriosclerosis, 251, 271

arteriovenous anastomosis, 281, 370
artery, 5, 17

AT, receptor, 347, 428

AT, receptor, 428
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atrial natriuretic peptide (ANP), 350, 432
atrial natriuretic peptide (ANP), 350
atrial pressure, 184

atrial reflex, 388

atrial systole, 166, 184

atrioventricular node, 31
atrioventricular valve, 11
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auscultatory method, 272, 274
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cardiac remodeling, 198, 200
Bacopa monnieri (Brahmi), 506

Bainbridge reflex, 388

cardiac tamponade, 197, 305

cardiac vector, 96
baroreceptor, 340, 344, 346, 394

baroreceptor reflex, 344, 377, 386, 407

cardio-acceleratory center, 343

cardiogenic shock, 413
basic research, 453

Cardiogenic shook, 410
beta agonist, 128

cardio-inhibitory center (Cl), 343
beta antagonist, 128

cardiovascular center, 341, 400

beta blocker, 128, 132, 210, 211

cardiovascular reflex, 340
bicuspid valve, 11

cardiovascular response to postural changes,
bipolar leads, 88
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blood circulation, 3

cardiovascular responses to exercise, 400

blood pressure regulation, 336

cardiovascular responses to haemorrhage, 406
blood volume reservoirs, 289

cardiovascular responses to shock, 409

Bowditch effect, 163
central command, 400
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cerebral perfusion pressure, 372
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Ca?*-induced Ca?* release, 143, 159, 212, 239 circulatory shock, 128, 207, 409, 437
Ca” overload, 71, 106, 114, 115, 148, 207 classification of hypertension, 276
Ca®" sensitivity, 151 CNS ischaemic response, 377
capacitance, 223, 288 CO, 18, 157, 167, 173, 210, 224, 263, 264, 309,
capillary, 17, 281 312, 314, 338, 360
capillary recruitment, 368, 379 competitive antagonist, 473
cardiac and vascular function curves, 309 compliance, 194, 202, 223
cardiac arrest, 123 concentration response curve, 470
cardiac cycle, 163, 164 concentric hypertrophy, 200
cardiac excitation-contraction coupling, 142 conduction velocity, 34, 45
cardiac function curve, 309 conductivity, 34, 45
cardiac hypertrophy, 225 connexind3, 33, 34
cardiac myopathy, 198 continuous capillary, 282
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electrocardiogram, 73

Erna 471

end diastolic pressure volume relationship, 193
end diastolic volume (EDV), 150, 168
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endothelial dysfunction, 248, 251
endothelial nitric oxide synthase (eNOS), 244
endothelin receptor, 247

endothelin receptor antagonist, 326
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endothelin-1 (ET-1), 247 H
endothelium, 15, 220, 242, 243, 249, 456, 461,

. haemodynamic parameters, 17, 142, 167, 169

haemorrhage, 406, 408
endothelium dependent, 483
HCN channel inhibitor, 130

endothelium independent, 483
heart failure, 128, 350, 422, 433, 436

endothelium-derived hyperpolarising factor

) heart rate (HR), 31, 163, 264

heart rate variability (HRV), 88, 388
heart sounds, 174, 184

epicardium, 10, 54
equilibrium potential, 39
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h cate, 63, 65
hydrogen sulfide (H,S), 246, 323

hydrostatic pressure, 283
excitation-contraction coupling (EC-coupling),

hypercapnia, 375
142, 147 & =

hyperdynamic shock, 414
hyperkalemia, 40, 41, 66, 68, 69, 101, 424, 425

exercise, 202

exercise hyperemia, 367
hyperlactatemia, 416
exercise pressor reflex, 401
hyperpolarisation, 39, 241, 246
extra-alveolar vessels, 378
hyperpolarisation-activated cyclic nucleotide-

gated (HCN) channels, 57
hypertension, 128, 198, 207, 210, 275, 320, 422,

extravascular compression, 364

424

N
fast Na* channels, 43, 44, 63, 64, 66 hyperventilation, 375
fast response action potential, 43 hypervolemia, 197, 289, 308, 350, 423
fenestrated capillary, 282

fibrillation, 119

hypoalbuminemia, 288
hypocapnia, 374

filling time, 163, 185 hypokalemia, 40, 41, 69, 71, 73, 101, 207

filtration, 285 hypoperfusion, 409

filtration coefficient, 283 hypovolemia, 289

first degree AV block, 117 hypovolemic shock, 410, 413

Frank-Starling law of heart, 149, 150, 153, 155 hypoxic pulmonary vasoconstriction, 6, 378, 476
functional syncytium, 34
funny channels, 57 |

funny current (/y), 57

ICsp, 467
G Ir, 60
I achy 51
G protein-coupled receptors (GPCRs), 464 e, 25

guanylyl cyclase (GC), 244 injury current, 106
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inotropy, 160

instantaneous vectors, 80

intracellular Ca** concentration, 142, 232

intracranial pressure (ICP), 372

Intrinsic conduction of heart, 34

intrinsic pacemaker, 31, 32, 71

Intrinsic property of myocardium, 150

inward current, 42, 492

inward rectifier K* channels (Kir), 50, 51

Inward rectifier K" current, 51

ischaemia, 104

ischaemic heart disease, 104, 128, 206, 207, 210,
320

isovolumetric ventricular contraction, 166, 186

isovolumetric ventricular relaxation, 164, 189

lo, 46, 55

ivabradine, 130

J point, 87
jugular pulse, 184
jugular vein engorgement, 305

juxtaglomerular cells (JG cells), 346

K

K* channel blocker, 132
Kach, 60

kidney disease, 288
Korotkoff sound, 274

lactic acidosis, 407
laminar flow, 24, 175, 275
latent pacemaker, 31

law of Laplace, 226

lead, 88

left axis deviation (LAD), 97

left heart failure, 287, 399
length-tension relationship, 149

local control of blood flow, 352

local control of special circulation, 359
long QT syndrome, 101

long term regulation of blood pressure, 346
low-pressure baroreceptor, 388

L-type Ca?* channels, 142, 157
lusitropy, 160

lymphatic capillaries, 282, 287
lymphatic system, 287

Mas receptor, 426

maximum diastolic potential (MDP), 60

mean arterial pressure (MAP), 18, 19, 261, 336,
338, 344, 349, 356

mean electrical axis, 80

mean systemic filling pressure (MSFP), 296

mean vector, 80

mechanoreceptor reflex, 401

medulla oblongata, 340

metabolic hyperemia mechanism, 358

metabolic mechanism, 352

metaboreceptor reflex, 401

metarterioles, 279

m gate, 63, 65

microcirculation, 279

mineralocorticoid receptor, 430

mitral valve, 164, 179, 191

mitral valve insufficiency, 181

mitral valve stenosis, 180

murmur, 175

muscarinic receptor, 123, 159

muscarinic receptor antagonist, 129
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myocardial energy metabolism, 147
myocardium, 10

myoendothelial gap junction, 15, 246
myogenic mechanism, 353

M, receptor, 123, 129, 160, 162

M3 receptor, 479

N

Na* channel blocker, 130

Na*/Ca?" exchanger (NCX), 50, 71, 114, 147, 163,
206, 213, 231

Na*/K* ATPase, 50, 71, 114, 147, 206, 231

natriuresis, 432

natriuretic effect, 432

negative chronotropy, 32, 123

negative dromotropy, 34, 123

negative inotropic drug, 207

negative inotropy, 160

negative lusitropy, 160

neprilysin, 435

neprilysin inhibitor, 436

Nernst equation, 39

neurogenic shock, 415

nitric oxide (NO), 244, 322

nitric oxide donor, 322

nodal cells, 31

non-competitive antagonism, 473

noradrenaline, 121, 128, 157, 207, 239, 241, 339,
440

NT-proBNP, 436

nucleus tractus solitarius (NTS), 343

null point, 91

O

obstructive shock, 411, 413
Ohm’s Law, 18

oncotic force, 283

organ bath technique, 477, 507
orthopnea, 301

orthostatic hypotension, 275, 387
outward current, 43, 492

overdrive suppression, 32, 69

P wave, 82

P2 receptor, 239, 475, 476, 477, 483, 484, 485,
486, 488, 490, 491, 498, 502

P2X receptor, 457, 464, 475, 488, 491, 502, 503,
504

P2X, receptor, 239

P2Y receptor, 475

pacemaker cells, 31

pacemaker current, 56

pacemaker potential, 56, 162

palpation method, 272, 274

papillary muscles, 11

parasympathetic, 157, 159, 162, 336

passive pressure-volume relationship, 193

patch clamp technique, 491, 493

pattern of blood flow, 24

perforated patch clamp, 496

peripheral arterial disease (PAD), 277

peripheral venous pressure (PVP), 296

pharmacodynamics, 125

pharmacology, 125

phenylephrine, 444

phospholamban, 146

phospholipase A,, 244

plasma membrane Ca?* ATPase (PMCA), 50, 146,
147, 231

Poiseuille’s Law, 20

positive chronotropic effect, 162



positive chronotropy, 32

positive dromotropic effect, 162
positive dromotropy, 34, 121
positive inotropic drug, 206, 438, 439
positive inotropic effect, 162
positive inotropy, 160

positive lusitropic effect, 162
positive lusitropy, 160

postural hypotension, 387

potency, 468, 471, 472

PR interval, 86, 117

PR segment, 87

precapillary sphincters, 280, 368
precordial lead, 93

preload, 150, 155, 195

premature ectopic beat, 115
prepotential, 56

pressor area, 343

pressure overload, 200

pressure volume (P-V) loop, 191
prostacyclin (PGl,), 244

pulmonary artery, 477

pulmonary blood flow, 377
pulmonary circulation, 5

pulmonary edema, 301

pulmonary valve, 15, 164, 167, 176, 177
pulse, 262

pulse pressure (PP), 255

pulse pressure amplification, 189, 257, 259, 270
pulse rate, 262

pulse wave velocity (PWV), 259, 262, 270
purinergic receptor, 239
purinoceptor, 475

P-V loop, 193, 195
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Q
Q wave, 84
QRS complex, 83, 84
QRS duration, 87
QT interval, 87, 101

R

rapid ejection, 187

Re number, 26

reactive hyperemia, 358

receptor, 464

recoil, 189, 256, 268

reduced ventricular filling, 190

reentry, 117, 132

reflected wave, 257, 259, 270

reflex bradycardia, 377, 400

refractory period, 62

regional cerebral blood flow (rCBF), 374

relative refractory period (RRP), 65

renin, 347, 349

renin inhibitors, 423

renin-angiotensin-aldosterone system (RAAS),
349, 350, 407, 408, 409, 413, 415, 417, 421,
423, 424, 431

repolarisation, 37, 39

repolarisation wave, 79

respiratory pump, 402

respiratory pump, 317

respiratory sinus arrhythmia (RSA), 88, 387, 388,
389, 391

resting membrane potential (RMP), 37

right atrial pressure (RAP), 299, 309, 311

right axis deviation (RAD), 97

right heart failure, 287, 305

RR interval, 88

R wave, 84
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ryanodine receptor (RyR), 143, 157, 212, 239

SA node, 31, 32

sarcoendoplasmic reticulum Ca®* ATPase
(SERCA), 50, 114, 146, 147, 213, 231, 241, 463

shock, 409

second degree AV block, 117

secondary pressure wave, 189, 256

selectivity, 468

semilunar valves, 15, 175

septic shock, 413, 415

shock stage, 409

short QT syndrome, 101

short term regulation of blood pressure, 336

signs of shock, 415

sino-atrial node, 31

sinus bradycardia, 32, 128

sinus rhythm, 32

sinus tachycardia, 32, 128

skeletal muscle blood flow, 367

skeletal muscle pump, 314, 316, 368, 402

slow response action potential, 55

splanchnic circulation, 382

splitting of the second sound, 174

spontaneous depolarisation, 56

ST segment, 87

ST segment depression, 104, 106

ST segment elevation, 104, 106

staircase effect, 163

standard limb lead, 88

stressed blood volume, 291, 298, 299, 308

stroke volume (SV), 167, 168, 172, 200, 224, 263,
265, 338

stroke work, 193, 195, 202, 203

structure of blood vessels, 455

supranormal period, 65

supraventricular tachycardia (SVT), 133, 399
S wave, 84

sympathetic, 157, 159, 161, 238, 336
sympathetic escape, 417
sympathomimetic drug, 439

systemic circulation, 5

systemic vascular resistance (SVR), 19, 221
systolic blood pressure (SBP), 255, 266, 267, 268
systolic injury current, 110, 111

systolic murmur, 175, 176, 181

systolic ventricular pressure, 154

T

tachycardia, 32

third degree AV block, 117

thoracic pressure, 302

three windows of the body, 416

threshold potential, 41, 61

thromboxane A, (TXA,), 247

tonic contraction, 235

total peripheral resistance (TPR), 18, 19, 210,
221, 237, 263, 265, 313, 338, 367

transient outward K" channels, 54

transient outward K* current, 46, 51

treppe effect, 163

tricuspid valve, 11, 164, 179

triggered activity, 115

tunica adventitia, 16

tunica intima, 15

tunica media, 15

turbulent flow, 24, 175, 176, 178, 180, 181, 274

T wave, 84

type of shock, 410



unipolar leads, 91
unstressed blood volume, 291, 298, 308

U wave, 101

\

vagus nerve, 123, 159, 343

Valsalva’s maneuver, 394, 397, 398, 399
varicose vein, 316

vascular function curve, 309

vascular smooth muscle cell, 456
vascular tone, 236

vasoactive drug, 438, 439
vasoconstriction, 224, 236, 237, 243, 266
vasoconstrictor, 247

vasodilation, 224, 236, 237, 239, 243, 266
vasodilator, 244, 321

vasogenic shock, 413

vasomotor center (VMC), 343
vasopressin, 349, 444

vein, 5, 17

velocity of blood, 22
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venoconstriction, 224, 291
venodilation, 224, 292
venous pooling, 386

venous pulse, 184, 186
venous return, 298, 302, 306, 309, 400
ventricular depolarisation, 83
ventricular ejection, 166
ventricular filling, 164
venules, 281

verapamil, 212

voltage-gated ion channel, 41
volume overload, 197

V, receptor, 440, 444

wall stress, 197

warm shock, 414

Wiggers diagram, 182
Wilson’s central terminal, 91
Windkessel effect, 269
Windkessel vessel, 269



@ UsgiAgideu
Usayigau
4 a 4
€. 7. NEY.NTDINTEYIU ‘gVI‘WEJ
Ku2aviundonn
AMAIVIFITINGT ALINYIFNERTAITUNNE
UTINGITEUSAIT 8. WIe 2. Tivaglan
E-mail: krongkarnc@nu.ac.th, krongkarnc@gmail.com
Us:5an1sANuN
WA, 2543 Ph.D. (Physiology & Pharmacology), University of Strathclyde,
United Kingdom
W.A. 2537 W4, (WnEINe), nanmsAnvseaBeNsusy 1 suingirmans
(397ayatls Aaswau Tavild), uninerdeuding
W.A. 2535 AU (WNFVENERNS NYTARUUTUAU 2), UANINYNQLAIVATUASUNT

A3 INISATAIUEUNNYWIAL

N1sMAdRUNEDILT a1sdfny wazaisadaaniivayulnsaessuuiilesiuvaeniian nswen

NARALARATUIALAN NITHENYAGNABALEDA NISANYINITHIIUYRIna 1 uaSeulngnadn

Organ bath nMsfinwAantRassinemaliiiveswadnauileSeulagldinaila Patch clamp

Wwavudve (Selected publications)

1

540

Chootip K, Chaiyakunapruk N, Soonthornchareonnon N, Scholfield CN, Fuangchan A. Efficacy and safety of “Yahom” as a
traditional Thai herbal therapy: A systematic review. J Ethnopharmacol. 2017; 196:110-123.

Tunsophon S, Chootip K. Comparative effects of piperine and simvastatin in fat accumulation and antioxidative status in high
fat-induced hyperlipidemic rats. Can J Physiol Pharmacol 2016; 94(12):1344-8.

Kruangtip O, Chootip K, Temkitthawon P, Changwichit K, Chuprajob T, Changtam C, Suksamrarn A, Khorana N, C. Scholfield CN,
Ingkaninan K. Curcumin analogues inhibit phosphodiesterase-5 and dilate rat pulmonary arteries. J Pharm Pharmacol 2015;
5(4):431-49.

Kennedy C, Chootip K, Mitchell C, Syed NI, Tengah A. P2X and P2Y nucleotide receptors as targets in cardiovascular disease.
Future Med Chem 2013; 5(4):431-49.

Kamkaew N, Norman Scholfield CN, Ingkaninan K, Taepavarapruk N, Chootip K. Bacopa monnieri increases cerebral blood flow
in rat independent of blood pressure. Phytother Res 2013; 27(1):135-8.

Kamkaew N, Scholfield CN, Ingkaninan K, Maneesai P, Parkington HC, Tare M, Chootip K. Bacopa monnieri and its constituents

is hypotensive in anaesthetized rats and vasodilator in various artery types. J Ethnopharmacol 2011; 137(1):790-5.
Kunzelmann K, Kongsuphol P, Chootip K, Toledo C, Martins JR, Almaca J, Tian Y, Witzgall R, Ousingsawat J, Schreiber R. Role

of the Ca”"-activated Cl channels bestrophin and anoctamin in epithelial cells. Biol Chem 2011; 392(1-2):125-34.



HUIdonu:zun

naulnenAansgunw

N13IVUNESITUG:
ANNENNITGNISUHUA

AagAanslsAni lawuLay Husie: HA.A7.0N51 AR83zqaneY

9

(aduuiuu)

Common Cardiac surgery

dudia: sA.um.afey dezadad n1539aidunisuaraminuifn1e3sns

maInemanstodusirusenaunialuduranig

a Ao & o @ a wa

o o de o ey Usnsasrsagunandutaguutinansisaugeuiun
Isasladsnadutymaddyuazion : . Ul

o v o euluszuuusnisavnniidus sunaziiniudy
madeTings \Hududusiu 9 vedlanaaen :

LY av a o | i 4 Y a
v W 9 as v wains nadeiinnudndulunisasreavanguds
un ﬂ']iN’W]G]Wﬂﬁ]L{JUﬂ’]iSﬂNW ﬁﬁE‘jGWHEJI‘H -

e o wa v amd wo Usednsiiteldlunisimuaulounevsenisusulse
nsaAnssnwilane35ou ¢ lildua Live 1

v aa - A LATWAIUNUATUAIGITEUEY
WigUieaninsnsendinuasinnnmging :

2 oa . H 9 o wilsdoiaud tauedduturesnsyuy
Ay lsderauillasiusiulsailanasuan

e e v A4 A g MATeFwsnalasiauenludLvesnAng ¥
AsHARSnEsATlaAnuUsY wialide b

. y o . wayineg 1IN TIsensassuaviie lvaantnAnw
Aornunlavestinfnyunmelas yaains :

o . fnivins wazfauleialy fenudilalunnside
assaguiianla masnauanunsauielly v

v wa nassagueasliiduiumdunsdniunside
Tilunisguashwgrelsaiilasiely *

WemuInsusMsanssauauliiuyssyivu

Y a o/
nsweuagUlsIngaiala

Cardiac critical care nursing

Husie: 5A.un.asey aezatag

Jagiulsamiladsnadudgmannmitdidey waziluanvgnis
a aa Y % ¥ Y Y a C% o [ v ¥
Fetiinlududusu « vewithe manewagteingalsailadndusedld
Aus ANNdEEIvy WeligUielseilaaunsariunigingatulauasd
AN IATIRTWTsdeLduilATIUTINANSNUTEWINS 9 wazUsEauN1Tal

= Y oa 9 2w o I 'Y

MnnevageIglueltheingaiila Fmiaianlulsleviiuneiuna
WAZYARINSVIINSUNNENIY

=7 NUPH

i o 7,
@ @ Online store mayik:

@ 0 5596 8833-8836 o AUNUUUUHIINENASUISFIS 9 nuph@nu.ac.th L www.nupress.grad.nu.ac.th




Fnndunaua:
miaaﬂLwULLazﬁmm

@ Biopharmaceuticals: Design &
Development

usie: 5A.AT.0NNAWN ASNAIRD

Tudagtuiidindvimusivareviale Su
nseonwuukaztaunieldlunisnisunngds
vsdldsumstunsdouenuda wardnsiuiumnn
Hegszminsduneunsidouaginune luouandy
Tndmaindadiunisifiuduressiuaudndudos
Tngiasflunnninenfindnlne3snsdanseimaail
FanguTundufamifeglunnuaulaluilagdy Téun
lolalad Tnsnunanes lululpausaleudued
Wilnagesluy WsAufiferdestunisudssaes
Gonuazstouliifienissnw

HUdowed

WOANTTUFUAN:

wwaAn Nged waznmsuszendld

gusia: as.9n5WUS WYsl

Tinanasiunisesimudnsusuae
ngAnssuvesuywdndmudunusinauouazsios
wagy UL mangln 9 Fmeunniuisanniievlsy
Medenuiivainuans Sudeunazan ndindes
Funuslvognenng

feufnsufuasungAnssuve sy

=)
ee
(a4

Jenndunuendely wid@eufnivimideowdy
fhgisslomideliauenmainaadunuen
fayn Wunuenivime wasduauginiivszay
Kad159 BawadwsiAnTunaueIn q Wiities
fuonnariiliszvsuligunimuazauninding
Fiuud SeiundsaudAnUautatud wavanunn
a¥asosunelusilalifutnassaguiudn
iandlusmlfegnaiigaiudu

&

HFIANINTINNVBIIAA NIV
nANNINUgIugn1sinlulssend

Tausziliunvdans

Husle: 5A.05.97301 v

NUPH %

® ¢ oOnline store E
www.nupress.grad.nu.ac.th

W
]

wildeiauiiiilomaseunguAauirdninANuTenATed ey
VY119 MIoNaTINA-lATIaTvesrvltlusERuInaALae
gan1a nsvihausarn1snandaluanaiaunsaliluigianig
101 (biomarkers) lnawaananinulufvge lown As1aluled
(keratinocyte) tuanlulad (melanocyte) waglwlusuvanas
(fibroblast)-kagn15Usyiliudseansnnuwazanuiuasndunans e
WA3B9E11ka YA lne Y waR LAY B DR INTUNILL ALY
TngihanusugufgIiunsiaukaznskastluanaanead
1 Y ya o & A o & A Pl
wintlinUssenaly dleunialuegnegein wilsdeiduiagiuselov
] a A o 1) a
Mlunidrniswazningnavngsy wWedluuszgndldussdiu
UszanSnnuaranuUaongvaIndnineLATo9a1919 ﬁwl‘dgj
¢

Uslevdgeanunguilanfaslaldndndunniinuainuasy

q

ANUasnny

@ 0 5596 8833-8836 o AUNUUWUHINENASUISFIIS 9 nuph@nu.ac.th



HUdoned

a']ﬂ'ﬁ‘lll'l\‘ia'lq‘iﬂ']ﬂﬂ%
Medical Symptomatology (atiuu3uusq)

UFIUBNT : SA.AT.WEY.G517INE WeBIATeY uazAe

ogtheunUSnwunmdseeinseng o wmg
srfpsinauysy Tiensdutheuazasiasiinmediae
Fateduinveiiddguinuazdedinluegsasiiae
MmN uUssItonsidutisuasanuiiaund
21NN13A529919N1808 19ATU 1uLazgniealdify
WaNINeABAUITINIVIUNNEUT Sadpsdiaud
anuannsalunisdeansuasdduiusamiasugioe
Toyaigniesazinlugnisquasnuiiigndeasae
msdnonuUsyiinmsduthsuaznsasassmedsdiedu
favzogrmilaiivioilugnisdnwiguaslimeann
Tadeldidu Sulugndamunegegavesmmgynau

HUdouwed

menmidalugiae
n1LIAINGA

v 1 = ¢ a
Husia: Fszned Fauan uae
wnanwal navan3nsal.

dnmeamdnda dunumdidglunisussyndld
walansshvmamenintin Wenisiidaniiy
nduiessuusiavdasefanisinaauudause
néaifemela nasruisaumedomaiiauuus 9
el Ureng naTosdremelald it uann
AEIngevee UieatengSaninvealsn
nsuenvuisndunauiy wazldldiadouln
$19M18 anunsnaniadeidsaning 4 foruindule
MEUsau1sanduninfianssudne 9 uaz
annsomelaesldiEiy wabtnneamiiians
nsSnwEtienuvesRsi Tnensinsieidym
HU78 319UNUNNTINY wagyinnisinuliiin
Usz%w%qunqmLﬁaiﬁtﬁmwaé’wa‘ﬁmuiwzma
dmsugthe

ASLANTUVDINILLASEANIDBNTATU (Oxidative stress) 159bmAn

nsiaunzRededugautuluetuivsne 1 Ingaginisdugensdsdyay o

ve98ugduLarn1sagdenisiminivesarsezdlnlail (adipokines)

Wnnssniauiaznzludugsdinundluion andzfededududnaziiniu

| I & o ' A I
ynneuunanuiue1adut wazuanse1n1snignaunazldulsauImnu

ntuzmuIden1sanrsensgadevihivesnsvdsdugiu Suduanne

AARUoINISAALSALUIMIUTTAT 2 KBTTANUNINIBATIZININGDUTDILIA

NMITLATYANIIDDNYLAYU U

LazlsAUINNUILAN 2

Huds: 3A.05.45Wa AITANSTY

| =7 NUPH 2

@ 0 5596 8833-8836 o AUNDUUUHINENATUISFIS

9 nuph@nu.ac.th

® ¢ oOnline store E&sth
www.nupress.grad.nu.ac.th




dJuosUuvdoooulau
Jdadvavuuda-qinsIalsd

nstlidavmsdviortivdausuneuun KéahsuEsudacialan

H1g3aIHUNYAUINWUWUHIINENABULSADS N U P H

© nuphenu.ac.th o AUNTUIUHINENELUISAIS ) online store
O 0 55% 8833-8836 () NU_publishing www.nupress.grad.nu.ac.th




