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FLUID CIRCULATION 

Transports materials from parts of the 
body where they are formed or taken 

up to others where they are needed or 
got rid of. 



HEART BEAT 



HEART BEAT-Spontaneous,  
Rhythmic contraction and relaxation of the heart to 

pump out and receive blood to and from the body  

 
  



ORIGIN AND CONDUCTION 

                    NODAL TISSUE    

          -sinuauricular node (S-A node),PACE  

           MAKER,self exciting     

          -auriculoventricular node (A-V node) 

          -bundle of His or auriculoventricular    

                                        bundle 

         -Rt and Lt bundle branches 

         -Purkinje fibres                             



 Neurogenic heart beat-initiated by a nerve 

impulse starting from a nerve ganglion 

situated near the heart. 

 Myogenic heart beat-initiated by a patch of 

modified heart muscle itself .Does not require 

external stimulation. 



NODAL TISSUE 
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WORKING 

 S-A node-depolarization due to differential ionic 

concentration across the membrane of  -90mV 

(action potential) - CARDIAC IMPULSE 

 Wave of contraction spreads over both auricles @1 

m/sec  

 Auricles and ventricles separated by annular pads 

 Auricular contraction stimulates A-V node 

 Fresh wave of contraction spreads over the 

ventricles@5m/sec along bundle of His and its 

branches.  



Regulation of heart beat 

 Nervous regulation 

 Hormonal regulation 

 Chemoreceptors 

 



 Starlings Law of heart 

 During bouts of continuous heavy 

exercises,the output of the blood from the Lt 

ventricle may increase from its resting 

condition of 5-6dm3 per min to 30-35dm3 per 

min. 

 This capacity of the heart to adjust its output 

per beat to the amount of blood received by it 

is called STARLINGS LAW 



Heart block 

 Is interference with conduction of excitation 

from S-A node over the heart 

 Interference may be due to 

           -mechanical obstruction  

           -degeneration of tissue due  

           some disease 



CARDIAC CYCLE 

 A Regular sequence of three events 

          -ATRIAL SYSTOLE 

          -VENTRICULAR SYSTOLE 

          -COMPLETE CARDIAC DIASTOLE 

 Total time taken – 0.8secs 

 Total cycles/min=60/0.8=70cycles/min 



Cardiac cycle 

 Heart beat originates at S-A node,shortly after 
ATRIA CONTRACT,blood enters ventricles,atria 
relax. 

 Short pause.  

  Impulse travels down the bundle of 
His,VENTRICLES CONTRACT,blood enters the 
aortic and pulmonary arches,ventricles relax. 

 Long pause,all chambers relax,blood from great 
veins enters the auricles and some blood enters the 
ventricles. 

 Next heart beat occurs. 

 

 



HEART RATE 

 Number of heart beats per minute 

 72 times per minute 

 Increases during exercise,fever and emotions 

such as anger and fear. 



HEART OUTPUT 

stroke volume x heart rate 

 Is the amount of blood pumped by the heart over a given period 
of time 

 Total amount of blood  in the body=6.8 lts 

 During  rest 

         -no. of heart beats=72/min 

         -blood pumped from    

                                  each ventricle=72ml 

          -heart  output=72x70=5040ml 

 Increases with activity 

               Mild exercise=11 lts/min 

               Vigorous exercise=25 lts/min 

               Trained athlete=40lts/min 

 Depends on the rate of heart beat;controlled by the same factors 
that influence the heart beat. 

 

 



Heart sounds 

 FIRST SOUND-LUB;low pitched,long 

duration;produced due to simultaneous closing of 

bicuspid and tricuspid valves at the start of 

ventricular contraction;lasts 0.15secs;frequency 25-

45 cycles/sec. 

 SECOND SOUND-DUP;higher pitched,lowder 

,sharper,of short duration; duration;produced due to 

closing of semilunar valves at the start of ventricular 

relaxation;lasts 0.1secscontraction;lasts 

0.15secs;frequency 50 cycles/sec. 

 

 

 

 



 Systole shorter than diastole 

 Rhythm of heart sound is- 

       lub1-dup1 pause lub2-dup2 pause 

 Can be heard with -STETHOSCOPE 



Abnormal sounds-murmur 

 Systolic murmur ; Diastolic murmur  

 Produced due to 

           -leaky valve 

            -backflow of blood via partly closed  

             valves 

              - narrowing of valve orifice-stenosis 

 

 

               

                   

 



ELECTROCARDIOGRAM(ECG) 

 Is a permanent record of the electrical events 

occuring during the cardiac cycle made on a 

graph in the form of a wave. 

 Instrument used to record -

ELECTROCARDIOGRAPH 



ECG 

 Five waves  

            -P,Q,R,S,T 

 P,R,T-positive waves 

 Q,S-negative waves 

 P wave-electrical 
depolarization/action potential of S-
A node 

 Interval PQ-contraction of 
auricles(0.1secs) 

 QRS-combined depolarization of of 
A-V node and bundle of His and 
repolarization of S-A node 

 RS of QRS and ST interval show 
contraction of ventricles 

 T wave-repolarization during 
ventricular relaxation 

 Wave QRST takes 0.3secs 

 

 



Cardiac output 

 Is the volume of blood ejected from the heart 

in the great arteries in one min 

 Cardiac output= 

             stroke vol.xrate of heart beat 

 Normal value=70mlx70-72times/min 

                      =5lts/min 

 

 



Factors affecting cardiac 

output 

 Age 

 Metabolic rate 

 Venous return  

 Total peripheral resistance 

 Cardiac output= 

           arterial pressure-venous pressure   

                 total peripheral resistance 

 Size of the body 

 

 



BLOOD PRESSURE 



BLOOD PRESSURE(BP) 

 Is Pressure exerted by blood on the walls of the 
blood vessels. 

 BP is high in arteries ,gradually drops in arterioles 
and capillaries and becomes very low in veins. 

 Normal BP-120/80mm of Hg. 

 Systolic pressure-120mm of Hg. 

 Diastolic pressure-80mm of Hg. 

 High BP-HYPERTENSION 

 Low BP-HYPOTENSION 

 Apparatus used-SPHYGMOMANOMETER 

 

 

 



Measuring BP 



Factors affecting BP 

 Age 

 Cardiac output 

 Elasticity of blood vessel 

 Posture of body 

 Total peripheral resistance 



PULSE PRESSURE=   

         Systolic pressure- Diastolic pressure 

 PULSE-is a wave of distension that passes 

along arteries following each ventricular 

systole 

 Frequency of pulse=72/min 

 Pulse rate velocity-rate at which pulse 

travels=7-8 meters/sec 

 

 

 



Regulation of blood flow 

 The triple mechanism to regulate the flow of 

blood to the organs- 

               -arterial musculature 

               -precapillary sphincters 

               -arteriovenous anastomoses  



MICROCIRCULATION 



MICROCIRCULATION 

 A triple mechanism to 

regulate the flow of 

blood to the organ:- 

 ARTERIAL 

MUSCULATURE 

 PRECAPILLARY 

SPHINCTERS 

 ARTERIVENOUS 

ANASTOMOSES 



 Each organ is supplied by a specific artery and is drained by a specific 
vein. 

 Inside each organ, each artery divides into 6-8 thinner branches called 
ARTERIOLES. 

 Each arteriole further divides into smaller vessels called META-
ARTERIOLES. 

 Meta-arterioles divide to form CAPILLARIES. 

 Capillaries are the thinnest vessels and are lined by a single layer of flat 
squamous cells (endothelium) and lined by a basement membrane. 

 The thin walls of the capillaries allow exchange of nutrients,respiratory 
gases,wastes,hormones etc. between blood and body tissues,through 
tissue fluid. 

 Arterial capillaries rejoin and form venous capillaries which further join 
to form veinules which in turn join to form a vein which comes out of the 
organ. 



Capillary exchange 

 Characters of capillary 

wall:- 

 Single layer of thin, flat 

endothelial cells 

 Semipermeable with minute 

pores 

 Permeable to all 

constituents of plasma 

except plasma proteins  

 Most materials exchanged 

by SIMPLE DIFFUSION 



Capillary exchange 

 NET MOVEMENT OF 
MATERIALS OTHER THAN 
WATER:- 

 Blood contains more 
glucose,oxygen,amino 
acids and inorganic ions 
than tissue fluid;net 
movement out of the 
capillaries 

 Tissue fluid has more 
nitrogenous wastes and co2 
than blood;net movement 
into the capillaries 



Exchange of water between 

capillaries and tissue fluid 

 Regulated by two opposing forces 

 BLOOD PRESSURE OR HYDROSTATIC 

PRESSURE 

 COLLOIDAL OSMOTIC PRESSURE 



Exchange of water between 

capillaries and tissue fluid 

 

 Colloidal osmotic pressure:-caused 
by proteins too large to pass 
through capillary walls 

 Amount of Proteins in blood plasma 
is higher than  proteins in Interstitial 
fluid/tissue fluid  

 As a result the  

 COLLOIDAL OP OF BLOOD 
PLASMA=28mm of Hg 

 COLLOIDAL OP OF TISSUE 
FLUID=4mm of Hg 

 FORCE THAT MOVES WATER 
INTO CAPILLARIES=28-4=24mm of 
Hg 

 COLLOIDAL OP IS THE SAME  
THROUGHOUT THE CAPILLARY 
NETWORK 

 

 

 

 



Exchange of water between 

capillaries and tissue fluid 

 HYDROSTATIC PRESSURE/BP 

 Is produced in capillaries by beating 
of the heart 

 HP at arterial end of capillary 
bed=30mm of Hg 

 HP at venous end of capillary 
bed=10mm of Hg  

 HP of tissue fluid around cell= -6mm 
of Hg 

 TOTAL PRESSURE DIFFERENCE 
BETWEEN INSIDE AND OUTSIDE 
OF CAPILLARIES=36mm of Hg (30 
on inside and -6 on outside) at 
arterial end of capillary bed        

 16mm of Hg (10 and -6) at venous 
end of capillary bed  



Exchange of water between 

capillaries and tissue fluid 

 NET FILTERATION 
PRESSURE(sum of forces acting at 
arterial end)=12mm of Hg(36-
24=12) moves water out of the 
capillaries by ultrafiltration 

 NET ABSORPTION 
PRESSURE(sum of forces acting at 
venous end)=8mm of Hg(16-24 =-8) 
moves water back into the 
capillaries . 

 Tissue fluid formed at arterial end is 
absorbed at venous end of the 
capillaries 

 1-10% of fluid that passes out of the 
arterial end of the capillaries is not 
reabsorbed at the venous end but 
enters the lymph capillaries and 
returns to the blood,keeping the 
blood volume constant. 

 



BLOOD 



Composition of blood 

 PHYSICAL FEATURES- 

 Opaque,sticky 

 Specific gravity-1.06 

 Viscosity-two and half times of water 

 Taste-saltish 

 pH-7.4 

 Osmotic pressure-7.6 atmospheres at 37C 

 Bright red when oxygenated ,purple when 
deoxygenated 



Composition of blood-

PLASMA 

 PLASMA-watery fluid,pale 
yellow,viscous 
fluid,90%water,1% inorganic 
salts in true solution,7-
8%proteins in colloidal state 
(albumins,globulins 
prothrombin,fibrinogen,properd
in),1-2% of food 
materials,wastes dissolved 
gases regulatory 
substances(vitamins,hormones
,enzymes),anticoagulant,chole
sterol,antibodies 

 

 FORMED ELEMENTS-blood 
corpuscles and platelets 

 

 



Functions of plasma 

 Transport of food 

 Transport of oxygen 

 Transport of CO2 

 Transport of waste products 

 Transport of hormones 

 Transport of metabolic intermediates 

 Supply of raw materials 

 Regulation of water balance 

 Regulation of pH 

 Regulation of body temperature 

 moistening  of tissues 

 Prevention of blood loss 

 immunity 

 Tissue fluid and lymph formation 



Functions-contd. 

 Transmission of hydraulic force 

 Transport of phagocytic leucocytes 

 Maintainance of homeostasis 



Composition of blood-

FORMED ELEMENTS 

CORUSCLES – RBCs , WBCs 

PLATELETS 

 



ERYTHROCYTES(RBCs) 

 Contain red coloured,iron containing,oxygen carrying pigment 
HAEMOGLOBIN in cytoplasm 

 RBCs are found only in blood and not in lymph and tissue fluid. 

 SHAPE-oval, biconvex and nucleated in 
fishes,amphibians,reptiles and  birds 

 Circular,biconcave and denucleated in mammals. 

 Ratio of RBCs and WBCs is 600:1 

 ANAEMIA is due to decrease in RBC count 

 POLYCYTHEMIA is due to abnormal rise in RBC count 

 ERYTHROCYTOPENIA is decrease in RBC count;results in 
oxygen.ERYTHROPOIESIS is formation of RBCs 

 Elastic and semipermeable plasma membrane enable it to 
squeeze through capillaries having diameter less than its own. 

 



 ERYTHROPOIESIS is formation of RBCs 

 Occurs in liver and mesenchyme in early 
foetus 

 Occurs in spleen and bone marrow in late 
foetus 

 Red bone marrow of long bones in children 

 Red bone marrow of skull,ribs,sternum and 
vertebrae in adults.  

 



FUNCTIONS 

 Transport of O2 

 Transport of CO2 

 



LEUCOCYTES(WBCs) 

 Irregular cells 

 Show amoeboid movements.Can squeeze 

out of capillaries and re-enter blood or pass 

into lymph-DIAPEDESIS 

 Formation of cells-LEUCOPOIESIS 

 Cells nucleated 

 Larger than RBCs 

 Life span-3-4 days 

 

 

 

 



FUNCTIONS 

 Soldiers 

 Scavengers 

 Builders 

 



PLATELETS 

 Found in mammalian blood only. 

 Flat and non-nucleated 

 Formed in red bone marrow 

 Life span 3-7 days 



Thrombocytes 

 Spindle shaped cells found in vertebrates 

other than mammals. 

 Aid in clotting of blood. 



FUNCTIONS 

 Blood clotting 



Haemopoeisis  



Blood clotting 

 Injured cells release 

substances which attract 

platelets/thrombocytes 

 They gather at and stick to 

the injured surface of the 

blood vessel 

 Their mass alone may 

physically plug a cut in 

every small blood vessel. 






