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Circulatory System

Cardiac output

Schematic diagram of pressure-volume loop
during heartbeat cycle
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Vimin f Vi VES VeD
a: inflow valve closes b: outflow valve opens
c: outflow valve closes d: inflow valve opens

VES =Vmin +Cs g
VED =Vmax +Ca Py
where C; and Cj; are the compliance of the heart during systole
and diastole, whereas P, and P, are the arterial and venous
pressures. The stoke volume is
Vstroke = Vmax —Vmin + Ca by —CsFy
Total cardiac output Q = FV ke

i eart rate i per unit time. ¢
where F'is the h n beats p £2 5% 7
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4. (&> Blood ciircwdaton 7 e body s compadd of two parts.
Blovd  grom the raght side pump , dark red and jow m oxfgen,
Fravels M""ff ﬂa}monﬂq artelies Vo 7he /Mys Where rf 1eceves
)er/a% oxggen and  bewones bright red. It then Hews 2o e
LQ/‘Z' Scde punp d}" rhe  heart cc/my ﬂWuWWﬂ/ peins . The
Alood  preasre s the fore perumit area  Fhat  the  blod
Exer?s on 7he  pwadfs o plovd vessels.
§7s»fotic Prevare s she fugheat surje of preature fn rhe

D Cantolic predure i the  [ewest presaure  reached Awmﬁ
verntricalar relaxatiom  and f&/ ,‘;y . [ 2.0 "/0 ]

(b)Y  This is becansn  phe complina of The veins 5 about 24
+1ines ér‘jy@r Fhan  SAat ?* W/‘e;/ due 1o e 7‘@@“ that
e veing are  povh larger and Soffer 7han  the arterces,
Thus  Jarge  amouns of blood (am he stored i rhe veirs
U it cm/j slyht c/\zmjes R VENDAA Preddaine.,

A)f‘omy oML MeMouT | the veins carty about oY of the
bioodl . Cis%0
(c) ;ees,)/mfm*] pymends jnercass Fhe  Oxypen — CATTYing Lafaufy 47’ e
bicoof.  Tn himan becngs | he red-colowred  pogmeny /’zemajloo‘m
oLt as the rRApIIRIUTY  PIMERT  Whith uereass the Oxygen-—
(ArTYng  (apacity of the bised  paiwten  bE ooamd 70 tiwmes,
Cl15% 2



4Cd) U(X)'= ONPi + U(PD - P?)e,~ DMX/V

> Tomd DL/LLX of gas across the wakl of & afflxlmy s

&= vA(Uw- U]

= vAo ( P&,—Po)(we_ DML/V)

In the |iuit Z)Ml_/v-éool we  Aave

Jest datn om ib‘#%‘m“ of CO, s consistend with the abtve
SOMAr,  becanat e Solubility of CO, 75 quite Wigh owd  tha
Ol/?#ﬂfefnuz botfneen 1he /Daﬁ‘t‘d pn%wwfe /DCDz jo‘l‘ the %mf;y
b/«,‘oa’ ond  The aw/tu‘ air s smail , abowrt ¢ mm Hf

In cwtraat the solubility of Os rn bleod s about 20 Hies
Smafler Hon CO, | omd althogh the difference Po)_ rs larger
His ¢ st W?M to allount gror rhe balanwe of Oy ivflow
brd  CO, putptow T other words, TF egn. (> c relevaar,
Mhen q decrease jq G- by a factor of 20 reuires o Lotvespend-y
Mereaay by A faufer of D pur The partcal prooyure oifferenus
VO maiwhn sowilar tromaport . Thar s | the differenie oy
pj‘“/bo 7%7 Dz shewld be wﬁ@uj 2p  Fwies L[M‘j&r Hhadm
For CO»  In protiw, This s T the ass
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(e).

Remowal _of (0,
-In e ulvw/i—w#lun’es;- -bicarbonate cowbines Wirh a A jd/m\yen

7on ( proten) vo gform carbonic acd, Whith  breads down it

(wrbon  dioxide  and warer :
ki
CO, + H:0 & Heo  + HY
N
CO, then diffuass avko the alveo i amd  put of e body with
the rIXF  eXAadation . 77)6 (CnVersion Df brearbonatre o 00)_
Contfrnualy ref/%vishes the CO, Har oc [eat to alveolar arr.

Upmke of Oz

7756 Z)Pr\dﬁty of 0)_ W rth /7(%14(?7/06&« TS
>

Hb+ 40, = Hb(02)4
k-

The Mprovesent  of O, u,fmée ’5f /;Wy/abm Y guj)sm;ﬁ‘alj
a0 for nermal  bjood h&moy/obi'n s 97 catwmied  ond
the  hemeglobin  of  foo ml of blovd (arries ~ 20 Ml of
OXygen. Bj Confroat e same  )oo mil of bleod  (owtnins
only 0.3 mi of dissolved Oxygen.
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