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Symptoms of sudden hypoxia
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Effect of Chronic altitude exposure
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OXYGEN TRANSPORT SYSTEM
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Respiratory Acclimatisation
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* The earliest and most important defence against
altitude hypoxia Is an increase in minute ventilation.
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* There Is an increase In both depth and rate of
breathing.
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 This results in a decrease in PACO2 and an
Increase in PAO2
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Chemoreceptors,.central and peripheral
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CO2 Response <~Acclimaitzation
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Effect of acclimatisation (left) on CO:

and Hypoxic Ventilatory Response
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Effect of acclimatisation on HVR
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Mechanism of Resp /Acclimatization
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« Hypoxia — Carotid body — hyperventilation
K& — Q“ﬁ%){ﬁ)&%%— 8 55 3R SR

. Hyperventilation—PCOz down
TR - (bR T E

« PCO2 down — pH alkaline (resp)
“ R bhx oy BE N — B E DT (Rt ) (AR )

 Less hyperventilation (#5288 5%
« Renal excretion of HCO3 (Diamox) & fig 2&,& H S5 i R AR

» pH returned towards normal f2fif{E (pH) %18 2 1F &

. Ventllatory drive restored, further hyperventilation.
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Art. — veln. POZ difference
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« Depends on {<#5: -

1. Cardiac output /i H

e 2. Hb concentration
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Increase In RBCs at altitude
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Best known physiological effect of Alt.
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Paul Bert, La Pression Barometric (1878)
suggested it might happen

Paul Bert, La Pression Barometric (1878) ¢ fuiérer
&4

Was sent samples of blood of animals from La Paz,
showed O2 capacity increased

La Paz 3 tfr &) ML i A 5% 2 s AR I I

Viault (1890) found RBC increased in man at
(4372m), from 5 to 7.1 million/cu.mm

Viault (1890) #3143 72/ RS S {RAL RIS
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Effect of iIncreased Hb on Oxygen
carrying capacity
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Oxygen content % arterial blood

Sea level 5300m
Ab 14.5 g/dl Hb 18.9 g/dI
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How Is [Hb] Increased?
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* Possibilitiesa[gEE : -

1. Decreased Plasma Volume

Ja i
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e 2. Increased red cell mass

HE 0414
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Effect of Alt, 3500m,.on fluld compartments
of the body
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Altitude and plasma volume
PROLRE

Most studies show reduction, 8 — 30%
RES 5 e Bl (K8 — 30%

However exercise can over-ride altitude and
result In an Increase

AN 2R ) Fe e e = FEE SR T R BB E 18 7T

AMS may cause fluid retention including
Increase Iin plasma volume
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The effect Is seen early In alt. exposure
LR AT B i 2252 L HA ]2 4= 5/30/20;3




Longer-term effect of altitude on PV, Hb, RCM,
Blood Vol.
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Erythropoietin(EPO)AL fiiEk 4= 5t 2=

Produced In the kidneys (liver)

EENX H:li ﬁ%U

Gene switched on by HIF-1
HIF-1E R B E)

Rapid response to h OXIa (~2 hrs)

2’724 W Z RS R U EHEE)

Rapid reduction in blood levels (~3-5 days)
ZTB 5 9%%‘?251&_&5@%51 I ER 2R A AL PR AE i
JiX Sk

_ow Increased levels but may be increased
oroduction and utilization in bone marrow
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Erythropmetm and red cell mass
ALIMBRA: B R BT IMEKE &=

. Erythrop0|et|n (EPO) stimulates bone marrow

&L IMBKAE Bl R e

 But response of RCM very variable

(EREESCAMIIEZN=R=95 /b= ET (PN
» Depends on iron storesUEFER s EEF

« Subjects with low ferritin levels (women) may
show no increase in RCM

e N EEEERR (2% HEZELIINRE 2R
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* |ron supplements help if Fe stores low
(Stray-Gundersen & Levin 1996)
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Effect of altitude on serum. erythropoietin
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Erythropoietin at altitude
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Blood samplingat.advanced BC
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Acclimatization — Textbook
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* Respiratory
acclimatization Most
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* So O, delivery to
tissues is increased
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Awkward Quest

I0NS:

1. Climbers with highest Hb or ventilation do not
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always do best.
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lowlanders but perform better at altitude.
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Sherpas have lower Hb and ventilation than
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though oxygen delivery increasing.
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No increase in VO, max with acclimatization
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Tissue acclimatization ?
ZH 45 T fE 7

Is there more efficient O, utilization ?
A A L RE 7

So use less O, used for same work done?
/iR e SEREEEDIE 7
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Oxygen Economy- AVO,:AWR
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Without tissue accl.

O, use fEaH A5 e
(VO,)
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Hypothesis|EEi

Changes In the efficiency of oxygen
utilisation may contribute to
differences in performance In hypoxia
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*Slide courtesy of Dr Denny Levertt 190/20%4




mitechondnal matnx

. Efficiency regulation®y & ZE
» Metabolic signalling{t 5=k

 Thermogenesis; & & &7
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