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The Cori Cycle

Glucose = Slucose

EATP-—/

bks ATP

2 Pyruvate 2 Pyruvate

2 Lactate 2 Lactate

Muscle



—
b

)
o
b
m
D
=
&
2
@
v

W an
(&) (@]

e
()

» Minute ventilation

e Blood lactate

©
O

~J
()

Respiratory
Compensation

Point of
Ventilatory
threshold

| Point of
Lactate
threshold

®

®

Point of
OBLA

— L —
O_.L

N W s OO N O O

—

25
($)

Blood lactate, mM - L




-e—- Pretraining
-=- Posttraining

b
N

—
N

—h
o

Qo

)
s
O
£
E
)
et
©
o
O
=
o
O
9
14

LT

5 10 15 20
Treadmill speed (km/h)




%IRN S s

A R =
Mﬁ"}’dﬁu\ééy)d@ﬂ u
Gl (595 (Gl (ot 9 Gl ) ) B (e pSals @l BU alS m

-8 Passive recovery
-#- Active recovery

—_— ek ek e
o NN~ O

—
-
-
®)
£
E
@D
et
©
ot
Q
Q©
T
O
o
o0

2
-- Resting level
0 20 40 60 80 100 120
Recovery (min)




%IRN J ls) »

M i Steady state dal i 4y 2 g8 a2 4RSS FU Y ) a5 )90 s cullad
i 5 g B 3 sl ATP 5 s s il e Sy fad oy
My (oo a4y i SSAb) by Jayl jd

359 s W cullad o jlals dayl jd ) gantia 7 sl

O, requirement

O, deficit

Steady-state
O, consumption

O, consumption

Resting O,
consumption

'

! AR ]
Start End End
exercise exercise recovery

Time




Lactac




%,R

&MJL’A&ﬁéﬂjdﬂw}Muﬁb&\JgdW\QUAJMAQM\QYJJ‘\SLS\MJ‘\.)
Aﬂw

Cus) ATP 53198 bl 3 32 ol 55 oaidd Gl A s ¢y Jaus) fiSIaa

oS BB 8 1 P ) G 51 s L& S Jaa 3 1 3 18 (B e () Shan

S 0
-
. S \'/.o.
AJ |

!

10 15
Time, min

T
£
=
T
o)
~
S5
£
[}
x
[}
1
o
=
c
()
o
>
=
O




b s Gld 03 (g SAShaa

é$

O Samas) JL)

Cos) ) A

(a-v 02 difference)

NMegs
(TYPE I)

(5 A i aS) 5




%IRN S S

3,18 al Vyvo2max 2wy (= VO2max 4 8,9 48 58w ASIaa
313 ol Timelimit VO2 max S Bia ) 3AVyo2max <ol a8 845 9 48 Alaj jiSlas

A VO2max

Timelimit VO2 max A S

)



gﬁg\eﬂd\ﬁxg\‘g}ub*: 02 7 g 5

CO — x HR
cardiac output = stroke volume X heart
rate

(mi/minute) (mli/beat) (beats/min)

a.Average heart rate = 70 bpm
b.Average stroke volume = 70-80 mi/beat
c.Average cardiac output = 5000 ml/minute

Cardiac output varies widely with the level
of activity of the body.




Factors Affecting Heart Rate (HR) Factors Affecting Stroke Volume (SV)

Autonomic innervation Heart size

Hormones Fitness levels

Fitness levels Gender

Age Contractility

Duration of contraction
Preload (EDV)
Afterload (resistance)

Heart Rate (HR) Stroke Volume (SV) = EDV - ESV

Cardiac Output (CO)

Cardiac Output
(mi/min)

Heart Rate | £ ' Stroke Volume
| (beats/min) | (mi/beat)

Vascular
Resistance
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Normal Systole (Contraction)
Ejection Fraction approximately 0.55

TABLE 10.1 Stroke Volumes (SV) for Different States of
Training

T T T

Untrained 50-70 80-110

Trained 70-90 110-150

Highly trained 90-110 150- =220




Effect of Exercise on Blood Distribution

B MUSCLE BB

—
=
=
—
R
bt
=
Q.
ot
Sl
@)
QO
A
=
40}
O




L o 5l s Gla OB g i

Ola) ALBa Y agaa

adet, Inqu

A!veo!ar Cap;!!ary Network Bronchiolar

Muscle
pulmonary capillary network on
2\ arteriole surface of alveolus Alvenli

blood flow )y

blood flow \
‘-""‘\

Bronchioles—"

pulmonary venule

(52) Lona )82
LS U

=—-Nasal Cavity

_!- ' Oral Cavity
——Larynx

: _-Trachea




=]

el 3B g e

NS o CS a el gda Gl 4y ciile Vv agaa aS) L Alias an AN
A9 a9 W Ay JAI A IR 5 a5 pa s LA ) laS W 4y Ao jLad
A e dlaS ad Ay AR () 003 (i g Al 6 cdlae g (Blia g LA sdia (O el ALKA

At Rest Inspiration Expiration

Thorax is expanded Ribs and sternum return downward,
from inspiration. diaphragm relaxes and is pushed
upward, and lung tissue recoils.

__—Sternum

r/l/., Ribs

A

— Diaphragm

Pressure at rest: Muscles contract, Inspiration! Air After inspiration, Thorax returns to Expiration: Air
Lung pressure = lungs expand: Lung rushes into lungs to  thorax is expanded. resting dimensions: rushes out of lungs
atmospheric pressure < balance pressure. Lung pressure = Lung pressure > to balance
pressure. atmospheric atmospheric atmospheric pressure.

pressure. pressure pressure.
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Lung Volumes and Capacities

Maximum possible inspiration

T ]

Inspiratory

-
g

4,000

ll Tidal
volume
Total lung capacity

1
=
=

-
E
£
S 3,000
o
-
o
=
o |
=

E

=

AT 220X (o ada= (5 51 ) 4o 96 Ot




%IRN S S

A e it Cual® 031 93 Gy 0 1) g udae G b 5510 W a2

S o RS ead 05100 oo Sl g 0 0 paa L W cullad KA

3 (g G Coon (L G Ay il B aaa

AL o0 GRS G YL L el g e 0 A0 a2

NS e sl Sl 1) I s AwS 9 QoA O I8 aglaa JALS g 5 saila AL a2

Inspiratory
reserve
volume

|

Tidal volume

Volume, liters
Percent of vital capacity
Total lung capacity

T ! Expiratory reserve volume
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FIGURE 2-2. Human quadriceps contractile force (#—e) and PCr (O—0), ATP (¢ —€) and lactate
(¢ — @ Joncentrations during intermittent electrical stimulation (20 HZ, 1.6 sec pulses separated by 1.6 sec
rest periods) with occluded circulation. Data redrawn from Spriet et al. (1987a). LA = lactate; PCr =
phosphocreatine.




15.18. Relative roles of neural and muscular adaptations.
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Loteral hypolholomus
(hunger)

Suprachiosmatic
nucleus

pitvitary

Optic chiosm J '
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Pitvitory
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Increased blood and
internal temperature

Impulses go to
hypothalamus.

Vasodilation occurs
in skin blood vessels
so more heat is lost
across the skin.

Sweat glands become
more active, increasing
evaporative heat loss.

Body temperature
decreases.




Decreased blood and/
or skin temperature

Impulses go to
hypothalamus.

Skeletal muscles are
activated, causing
shivering, which
increases metabolism
and generates heat.

Vasoconstriction occurs
in skin blood vessels so
less heat is lost to the
environment.

Body temperature
increases.
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Table 10.2

Subjects Sweat Na* (mmol/L) Sweat CI- (mmol/L) Sweat K* (mmol/L)
Untrained males 90 60
Trained males 35 30
Untrained females 98
Trained females 62 47

Data from the Human Performance Laboratory, Ball State University.




Water Loss as Percent of Body Weight
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