
BIC23 ysoto6Y

Natalieuus Auay
o Aoual

suomas

eve ta be awacedau y ,sam
huwa nd iologital

w t is
Tolkole gi

al angumes

Biolegids
wak telueogius amwks ugudarly

disl to propaqae esvapedby Nawd Sdio

By tw awe bioloay. ad q,
uasahions

idh ha u how

yahm, ivomahow
teuds b

DNA RAA okin

laws

EaCeutral Deana J a ulldas

il a tw bae taud all ull co

how
C&l he col

PAL-exshna

beqcrs
KpAoduhion

Evokon
hon ulashonwp Th shape

auh ofus

fton kathon wkanaoStw ausd

Eeqme pAopedkies
tat aie

tdvidual Lomponnts-
than e

axs ats

Ahd prouses
tha allows liviug

DAaiss to ive

oinid bya fndk pyuan i 15 unhuuy.

JLan femel

15 w
tun was wwo whoe ial
hanud

Mahse
wmaun paology. pa�tholoqy

ad w udidua

spded
wwuobial. uoloqital

m o on
difeut cowkxs

wysiooqy apla
ainal

Tomesasis w Aenday
a g Ohgabm to husist

pUtwwo atiows

odifioMs
y aiwtaiing tosau iwemal



Lew 2

toansts
la abow i 800
mdial am waltu

wwow)

h Lowap

Jn
was aamuut

balas wwpowts and wbaonto
Cawed diacases

maiwdy mouakd wi wo toplu

Clade Sunand wisls ptanu p tahouon

wolog
obserakonhahy J

hom l
Lowsan ot oweayanto

He sas intnal wvi honment s diueL

a Sow
ts Main ainad

wtan
iwdpendaut

o inal aLowdikon hemv.

3ibnau down ans deahm.

Anounol tia tme id b lake Vita os theou1800s

etfig debusd OAgacc dasho md Paleowd Synteize oamt
o u, liwa

ug bugs a mad
wonge mate

has wi

ida doent
aajok

Fndh
w

inlelemtsia

bw was
in

Walles Cannov

.Coid t teu Ow ft Aaim iwhat whoCiuwiat

was wo trainsd

studitd

w tuope Phaoogisl at lag who

owweawtgasiic mov ls
amd howoni

auwtononme

Wwwows

iwekd n
Phyicgiual

uspoaes

Voodoo deaha).
e hen buomus

Umohowt tosge stud Says,ha
CoodlnnlT

ha
coOAnakd, poses aPwing4 Cowge

pysio logil tspOngu

alles Homeostaus. staig sinila
0gas

a Condifon, wwh may a bwt i lahivel

cotthes
Wiaws O
towsa.

TLowaostsisModeun wwpt
addifion Cowupt pt Ca hom Psies|engg.

aqulae fu tudbak

PAoses

wx
Mohanism

wouin
wwdsd omu

dunaie
husuu ww

Counol ww amd
wwd M awnwas

udbadk Valve



Piowr toweosi ies

hovt buww, Wie tngoloo

buhavion, Pupont d usgy d
Coud nol ho n adis

1943

to viuq 0qn vor
tows waivoiw

we nud
twpg talak omn

towstauu4 1

Dei Hows tlomeostaM

win hiologiu um waiwein
u qulaliug

stabitk
ww odiuh dangv cro

ooiwhows

toOg cAAWA

toOndivesed poe pa
Amus tha

distu

pa
wonma

UApowAe
tondihowion wwa ads

hoLoahe
Theapy wwsF be duded

honshovs

3 Disptio
euhve
honLosahic

hatwe

wokig w

hatwan
than u

Leuwa 3
amd totaol fha

TomLosaiA 9oom ttmpenatw
wwwoalat gulahia

Clawic CXawpl
oNTROL CENTRE

Riqwaho
a
PAch

ERROR DETECTOR ov sskm
Twwostat<-

ad feuh

Ac
EFFETORS

posifivt

aud Weqaive

Loop
twwou Swo

fudau
Roow

epea
SET PoINT abetoe

Usia mgn nuwd msksis wwul
waitai amblw T)PwPO

euologu tompon



ex use slovenyhLsfiug post

huat
EXpexit Mtawsg at

olt
wiin

Ael

KeAli
a Aake vaiuhowaowt pwon

poin beaue
Aay hat Hsa

t wart ale moves tpwads t dl poitse poi
Cam

sk poiut 2 obaby
Le

beawnew have a wwntw vaue
vaue

woAt baio a
aem i

beaw t oxa damamd tn

Pu
So

tulas
wo

foA
tha

Set poiut Rig a at

typohhaamStwnan

Mwmes
EHutoA

Naqie
Ahok oop

fadbak

CAM be g w bto us ocwan
tlat hahe

Cant actown
lomsta

thages (which
pocifie tdbadk)
Rrqwi aou

in ahupahion auual
Gwhupeo

Allostahie
pAOLUses

Alostais Fead foAasd uahon tahue exeu

chag
Pokuhal dishulau

huatso whn
PAoduue

to

awhupata
usabisu' houoas
aiuety

ed
matamuePoW

Sutns #Allosta is ARiued

Dwu wog adarhe chamae
homaocta ut ied ahepakd

iwlenal wkomut
Asaudakd vaialble

demand indepada
expensive -Alostahe adsau

chaug es
Awkupao or body copewuhow

about

Tocihe ted bauk loop

iwbwi

ala,e wd
LoopS

o
PA

u adbakwaahve

wouulas, leal, halbituahou
delnsiizdio

fauCfaet
A dangei

a

PoLAses That



deplion be iuwrd
Aowtosauis

1

Sud
Lipostaic eluorwodel Ar Sy poio cilan

150% a wnwwsm
devedopd

wr
hqwwahon.

is was
howuostas d ra

haqulaliu

bo Biain
fuat tu' amode Aa

e porut d odiposihy.

wew osovebalow tadbpouks
poi Sud Sigals bAan

bslia/Neopka/ NeutalCor

edihu intake auordiay

ig wwlhmyskm

alae

wouwla benaioralponu
Co wstau

Twis us waiwainas

adiporih

EWpENCE Whan O Aatiia. hialty
Aae euar

you a sh

oU
ose w w tiiuySo

xpenohuehguae

Bolsloud h Lephn adipokins
s a hoAmoua ady by ad poyes

hupo pohalamus
model has

wu egh quhis)
analsed

owne uraon
wwhon

Distevexd
in ws isovedwas :pepwa was

whene OM obee

had howmozpws
tWAO wwawy

poAedd
obe

*Siil wene
PAobes.

hon-unhoual ephn

w auhiou
ooe peopu whe

a
upin

hare uauhve

oNTRADICTIONs w Amall

ow lenel high levds qitwae
pplobe

Most
Common

phn in hesibfanuw w

ote
opuhou.
is v salvo tabskad

odupokias
wweh au as siga

Oveimpfiahion
au

So, whio wwdd



Ltwe 4

Cowtal iLonup
label

a

toponus iologiwwd
wwdus tad homost a

Set Forwt

tlow dotin i
and how stowsteddo

So Poi ew haw than coustudkd.

band iedak monpt
uduuhois

is ona
poiut that

fwdhon
wwh

es md
dustand tu

wduyandina
a h

will allow w
know hat eulonmat

beco
we

Aoblunae
waD o. voih

Cows to a ahual

euakbum
This

inpu is dowa ulahd ou oupu s
POPOAhou

suoi
tho

volunme
The is gwaed

wo t oint

wak it
bu bebbaves

pgulaed
SeHig poivu

uar the's
Louupt

owsta a weges

xpedihuwe e po
iuwtaki

md
hal wos pwand mairaiuia

achve

poiu
holu iowment

This
Fo rs

wpu Kod esloAs pendilue

ExowRaiw
Ruevo

Oulo Oullo

iahalAating hat,

aud ndietig fXplaius
die o Vose bodwwn
san mas ped

Ad you wAd
www alenotig hoa Lan mam

Ma osiaso deuusoS
Xiudihwe

Alovw
wigh woe

we a
woduls ha

Pratuus setiq poi
t

pis



Scfiua poi Mi lta

ound at
ai

f iasd ed
was

lowto uleleovts utak
towpouhow

qeneal
wsdel Juake agulsio

vod iutake ugulakd b ptaed emal
ww wpendedisonmutal)a

Coupewaded hs kane gativedbak oops

doen OAum a oi, ugass
el dependd is waluab

Modal

fauko auoaswelaqe)
is ddad

guth a So e wagwhele spow
baud ow iuhuid po vemus

Con foenes owly sguahon u ake

phu kubswud as a topewafe

Doal ineweuhon wedel

boudaies tha dapi
towe

Uppe aud

poiuks beyoud
wich pioogi tal gulahon

poiuks bRwe wwmAomwntldominamt

wold

bayowdSei dhe aulaho
Combinaho

oius)

two poiuts

setgFou tuuosius ie qlahan)

eumiud udep tndauty

Pnon
ae

1kee' ate

&viu om Peon

a evomhowou

-

Sonalelowt pt-isk e saion

ppe-skpodation

au ado isk q pudahowaso
ove

hae b
o aluus todiu uppe iuweveuhon

udaho
pol

hae
alue explais obeuy Pouoltie as a

nuuaol availasi i pd
towtqu

plaa wwolou Sow ptpwu alw
obevogeweoelo Ovewequ



Appivs MinwtoHa Stavaho Sowe ouive toao iuaka
i p derdss

a bod- Cowtosho

&Anexu to wch bod mas s depled

tajeoe poi ttodeia).
owhis ahhey hana

Aoe a hana
Atloshais aawi upah

eDi wgu loss

hoMaO ss.
ie aidde dounexpedihw

Nwioval howsOAtaais

T bdy wodiius utain PAoses
idea

Sow wtahioal udsak
ohe

uded bulh bwld ocyass adMoAowutiws

mallu uawihe har

totauos
Muo naiets - wedud, Wzumes el tains

wd as

wtAiwk a tant be uizad in
Etshal wwtiw

ody So T auntiauy oblaidw
outside.

Leuta 05

qwahioM Blood qwose
muwammsws hat Maiutain

toDAdnakd
A sek

blood

w maintain?

uruaes 1ak
Oswo Aqwlahon

fha
cud ou callls

wao
balau : woA ove

aHy
aud

Mtota iqualeu fon

Ato
as QMas

ohonioh
acond

moduak
wumana

Maows
4-6 Mmo.

hsadlaed



Maon Pay
Swall

usm
uhu hue +vod

Lie +/yJ /sPauntas o haukgao wnd wuphon)

601 econd
fimus

. gis/pgemciS Sk dus +/- ut
601

baiw
Au

Hood bumove wgoM siqaCon

addiug wwovng acose

bakig down

Poduuso vo non cabouasae Connpcmd

wJeia

poqee wakig om guoN tuat choad i dposells

kidy thy abyo ouhive P au bak www'
hae Aome auosoqenias aiily.Bain is alo thougw

PanULas

wakus diguhive zym
bAaak down

Jsphodusd
by

ulls

20 colu callud Aduan l.
1s Langahanswaji

fat

allud
ofw 0-20

widh Twudin (Full)
PAedue

Aulkaud uto blood ataaam

exauty

lood
amd

whon iwin
ow

blood
auliw UWnoves

Pposike odds

vaues wih tho ud
fhe homov

wwenIwuin pika
woje ood

teos
upas uwquucagov

wwsdes



6

wose iwsuin

boodA m

LT
dokl

Tl PAALU

akan

photin(wl)
aunone i wd and ATP AVP

inuuad TP ivd lo

ww.w qwally kup
K ku ew hs thau i Jose

Poduu

haho

AT indingA hena

wwbm
FAo oluiatsi

toleial depolai

MLwba
eLow hol

-u0V
olhalo

depolainaion

Ca' hemnol

9As
CaSo

PAoleiu

etun -uoutaiin

b Ca Aemw fivtCa
auilu foe

wewoone Ond wuae poinw wi

inlo ieuia

ow neUnelion/ula wwn guad
fime s depdmt o ftik blood

uoce ie Co
The upow

v chopa)

taks abouspo

Douuniis ahou tuoua wenaicatioug

doveop
Auliuhesialae

Vohew of
PAoduu a iwin

ull
Saes do waa dieand
0nd exnasle

MOAL ulin was huluand whun
mushin obtumiow

fhan
wkan f

was

ttkd i blesdwas



lakosgus gulshion ilin Jalsau hus
GP (tuh)
Lahas teova paud

foud

4P-1 LP-1 uupbus on t rsapbrans

P-all Ts akind 4P -ovplud-faughs (arcR)

wwts
trads P dsuvelirie

ivds b GP-4 mouaks awd daks
odemy elaauhivs lud

ndbvg
tovvesydas

ahves
ATP bcAMP

oa A

phenphole
fhan wo vos det.

prokins ie io heds

d PMd hardts
to

uksPeduhan
o

hunsive

akoua

wa iA aM allostake pow ie iswiu

oduud i aküpahou.

hauiive osesd Aahe

e). bean-ull a wet

involed in Aaiabog hpO by
twu bain

bindira
upos 3

Syem
Noxepi phwine sympahic

Uwi ally
advali Bu wonpinpine cduud

wwh
Sympakepow

also sfo
a GpCR ad ges

hOsnovi

ivds to odanyl lan iuh bilsQud
disouakd

okvi
euuion, allowiw

Heod

nds
Twis PAoUA

uis i h
wgy qwwe is adad Po ti/tiq hLSPOWM

Le



wdabo at
tage g shd

Diabdes and iuuin uittu
Diabds iipidusdit»das

Salt & wa naoism-inew

Diabules mllihus wwwauiakd blood a iunthow.
be

tad owut
uk-immunt & teua eh ompoua

dukion

re tual tay 20

-ull 1 PaALLR
is duusd

du iuin uastamue

eshle ho qenshess

Iwoulin

stova oudled
ale pla

a

lade owset

hNia. B-uls PAdue
xhauho d daath

D to imuin

iwin
leadi

Typt

mOAL

TPe quhiol diabdes lass h dwahon

PMa ud taks tr ahuuhow hon.

Bu Souines ta

Tuin hAsfte

inadeilih body b Apod t iwalin.

faukn

had on
T wahows t Lup ag

wealsdiwuin biud

sigwaAubtqu taasduuion.

awouahan oouuy idiabdshaius StAOva
Lifeshye

0bu indiiduals
odi

peu

Ma
aud

auds.
OAgas inuudn

1 fa ad.
hae uptoa

Apow in abuye, thQd
www falty ipid oisiwn

powAL wwww Apo
meuuls

wgahve This maybe
f iwn uastaulason



gutahonal diabau qualy
tw
qwoe

rudly

oldes woran)

Crlod)) Cowe

ood
iwwin ad ,onMoes hudated to

Jebs o bild

du
Cam

panutas
cants

diabtes

Sypos Diades

blood waku tu kidu deuuan w
woseJnuavd

uatonpihow
DCT gwune

wades fow Fo diJe ww
hie pull

ou

qwnhs wivahonpowa awd subuauatyH

Jnutand o mpms
tinsodipia) du w levels Novuedilah)oA ledls

fu blood vewes ,twus uJanatwtowstitiq
tw dws ovewo wpa

kis ig BP
unthon

a aulu

wi towstmeh alno hadaws tu blood

ahewscacis buldug
vehd, uthng blood lovo

blood

Alov
wih

Cawsing

cheusleol

towslidioM
uduus t blood low to pp

igiTin
losig Aewsahon

cawt
ad wounds wwpaly)

blood Auga ano s th hpows M m

Jnatad
Lovas

wal wowds Lo iva

ditas

Kehiwo pahy fiy blood vemesi c
fo biudnes.

damaged
Cam

May

Kutooidotis iwww uistamu tamt

Camt auivale w.raboi iua

kto bodis n blooddoww at wh inaus
Lond'ho mo Seiows in TypeI

te pA diabe

oe
audic

Nud

MeaunMeawin kaloe uvels is wd
tars

wose
but w dsomw cam be ManaAec

1 Wo

Tweghue ehann es



Lehe 0
(Lulas wemsosais nd alhon

abiuh
QA

1loweeilad
0MAm aqulak

ional

u
ivmal

iwide bodasa tell.

Lowidem
ikona

MAWAe taus
maiutaisd

lon levebs . OAhoie

ta
l.

atos

toide eperah wewalugdahuaB do Wa how.ostahe
absu

hae odapive
Apowse

pow

a bette mqulahon becaw
A eukayohe

ha
wilonmmt

peuai socd pouLsae becaw

ta

EEAgh bala ulla

We
hadud aes aud popepasATP. TP

wwoAH

waw waw
bauleia

a

taaboam addia teagy e

led)
haiutand

hom
t ull sheuld be

anaboWam

maiwtain
le,

it (ATP nu), wpa
abe

owtnol tyskm to Augulale m
'Ad oit

and a

AMPK
pan-kayohe laks

X,f ad

t tzmahe pa

kiae
AMP-ativad

tall

Poin

PAoeis is

do-wmts

1



adivled b AMP whw hu call-eT
ow o

veal iso fows AMPK i
ut#Thaa

tlls and

tA1ABouSM

Adeylae A1P syhase
AMP ADP ATP

ahow
ANABouSM

hith
ith ll,

wels

ATP i ightont

low, a ADP tavel wouws
when

Mak 1 AMP and 1 ATP

es ATP waws
haiaiu wwabu

inuaes because wwa
AMP tone

make ATP

esld to ddu d o AMPAMpK

ADP
wwd waka

down.
bttawe ADP

A1P Go AAP So

AMP
wwal AbP

leels

nnauiAa cataboiebsakiAMpk auks

auines anaboie OWs
dawn)

Gl 4 alouhon uA
hha

uiu upundut
sond in huuubsane

1aporde
vesius AMPK

plasma

fuwdow
tCanes

veAids wifn

1 31sis
d bea-xiian

cataboke uzes
hosphelades al tooaksanda eA iuet,

faukous
sot cosponda

Ix

ntha
akss

tuan wo

wouDge
yalds

Aulyl -GoA CaboxulaAce)
fs a z aind

1 sksbiocyhes

m Tan mamnaian ae
wwdh uguwak prokin

ynteis
alo ull pobaho, ukopho and

oll woii



Sybaa
TP AP

arad a s/transna V
Tc AMPK pan

poihd Sataks
ulls

llud

Lutw 1

onaoshaus
daadal poo

Ekudaltepoho
Uyaanees

e CN 5:1
CN 55

teuel?
wwesihe

ad aukuiaN
wsaeeiam

Aue G adu
Ntu win lekien ( wie teu)

ADF

A
N

ud kd
TCA hi

ay/A1

At kaka t

uahon
wwtacaks
a-Kubyhuukuck

usk ha abe

Ludoai cxedee asuan oAT)



NTeeen ETABOLu
AseoN MTABclSM

-ATPN

TA x-kukoglukult

G
ATT

casbet s
o

2-owheu Nd es au ow

lnels AENe
2-o

uabolisna

P iskis
idaited in

Ssns
Etoli

alludS
homotauy
2-0ad

ta bids t bohu ATP

bal ou that. Aaudates
a

cl ibeg wutebota

2-D4 whtn all tu ATPATPbids e Ap
lLd. Avd

iy
taunsWwsive 2-0h

AkA a
bidi

beud lneluu

toopuahviby posihve coopeaivib
-ha2wegbi).

auiakd wok
So us s biudQa els ae 3A1P

2-D4

whu
vels aw ghAo theyad

bind all 3 sil



ouguh
hae

ano bolwa be P oAs paakds

N-S

2-0q Levl

A 204Pipk
ADP-Fu

Pi

ATP-PI1-20

NtcA

o evels 2-0N-iy), ADP-Ph oux
bivds wiu

Pipx nuiphoval o-achvao
NtCA)

Bul wkan Thase s Nduu P was

3ATP 320 PpX

opux nd
bowd

biv wih 20 NbeA

outiviby

NlLA

Aarnging tades. wbak

gulaivg Nitg

odiug

ainalahou

auhvas DAApoao
anmoua, Wa

N-ainildhe mzymus uk S ame GoG41

wwws s iuwbih, pwcin modiua M
was distoveud in Ceobaukia.

Kidfeild hahoomuihy lavel emaute ahos iw

plauhn

Ad Kapeld

twougout

Waiue

diALoveud ta eamathl kosIn 1q34

3 biomas wold Ouaws

WOAR OA owstan
fone

lo6 16 :1
aHCN P

LowldNot aus
ell

deph 4 la
td o aitin aainthat ownumhesw

wo f ging is ipeakaudhaho and hudgina
Cowaahon.



10lectw sl
oduion fo Wala awd louic balaubalawe

we w beu euag
ide

S Polan

(ohuive pp
mele inds o Gmoh

eauh waks

f pofit-wugaivt pants

Wale wouls
Aaivt

Ahk to of Aulae
Apey

tha

Capillay
ouhow agaiwst 2naiy

pola hagdan
waw

dimole polan Copods
wae mouules Auownd

solvahing

disolved

fam
ion

positkveaaive)
i i alud

udabion

Waken
dAoves auoseCam auo

Awwowdsd Ho-oH t oAaho amd ma
Waley uondi na all Wis is beta

MLmbAaus

arpahie udial mouu omd

oAm a bilaue
anL

phasepids waewk
kuads posd

kdhepiile

So that polas

iAomwt hasun
polan a botu Polas

Dw dphobic

e Mow-polas. Jw a

Awwo auds

thge
amd won polan

hain,
pephde

chaans aioauds wa th
Mde a

polein tolds AXposedToRs
inide Polay

WAn polas a40s wales mvisonmLnt.

Atuuhuu kin, which

deemideeines deudes funhon 1

Prolei
n.



Nal a idnfau 1oun
paolini)-DNA wa bowe

, Pplnu -1 ER

beLa

paolundinus)
waly ouule Boh ophabic o

wuadia DNAaoniuaut Jiivg
hudsLile

biodai al PoA

OSmotis

biau m Upow
disoled

Waben movts auoks

lownl Aahon

Mawiq OAmoitP
Osmohe PAAAR Ppoile

ydectahe o quind

hainain
towhan a ua tovn.

1801uio m 1L-1omde
Maywun oMolaity

0smlaby depudu ois t soueoe holemlps and

Kwow

wot

This is

Na Na d.e
Hotva t

look af
ditunt Souksewe

TAallla
Extalan
42 mh/L

10
Alat

K
0.000

Ca

103 4
35 mmMa

40 mnla

281 Osm
Osmo

lalary

&81 mOsm/L

cqibaumtmawamie
boes, aud wae auaus f plaama

Walen

Cont

waitanad balamned Cnanges inAoe oneoaue
htsulls

ohe gaddent a migt swt /hit tullaM



(lulan dydahon
waes pwe iide hu call tha dpsWales

Jn a ydaed all
ound

waakyaintain
walntais aowwad aud

Phaes fOA bio dhani ual PaoLAs

ydabedl
3wuntn R

oSMohe
ffedhve

ddion ud
oniuhy

PAMA 2adieMLaAUA x 1 adeiws
po- pu- Acooie e

es oA aes u l a auaks alesSoluiews Co

wales

Otmolaiy Osokcall auie pahdas inCowL

Aoukion

el volwnm equlahon

Tnpoteu
henosahie hou uat

ll wigaion

ugudaa
dealh okt

o touoau vowe pukubahousulh alu
Most

follewin

xlwl
uaullar

osmolavh
nuamdtuuawa wo.

dous

Soe ouuuy wde t ll.
kissold

h's auunalaRoulogs 1 elutoula w mdiahd by

aivvh
Coius amd hannds Thebaan

seonds vounauivaed
patwway OLmbMML

fhuy' auody
i tll

Weuted

e bod.Wa tompaxtmews
Exalulay wthal{ blood

anol
wwaululas

30k
2k10k

od
d seladtly tal

Go
Wale wsks

Lompastmuds
a

ALLMAmbians hat Same Ofmolash i

an iso otmolal.



wale

(we wo pid

trpuhu
MoM divwl pawivo awpod

calu

il, bu is
hve

Walu COA

sow amd

Walu i

mbanu chonu nqwapos haid

and Twewifivehouw
taived a Nobel2003)

Pudhon
Plea pAokin

thawnel

toic oostas i fAuwalw iwa,.
Wales and

dilw
tonLaiahows

Athmough dotey aiddiwd
wids, Osolaih

Auhwale, duos
300 wDsm /L

.5 5 sm/L0swolasihy
bod

wauySwwo ndu ns

as o awlele
wai pta

take m wakhi oamd
exosmosiS

wole iide feugk ail o
hartake wwuh waesSo

OXe. But e
abs0d wak exuues

o
doen't wd wwwe

amom dikesame
almost

dit ood 44 mDsm

FAhuak Mww.e

a Adukon

Gills PAeblaun

Lhat Awwalt Tuin, A pemiabu al pithelia

tawsot
wi MaM caillais

GIL amawn, Nus ove
opesA om wa blod

and



1 wOode 300 5

eaRap OvwolahM Blaod 3o0

auinal

owuudsahons.

podu
topto

ameuu diLe u he
So \led)

l ine)
Mplas odive

Nat
Walsx100

pinikewpwen
idnt wos
bul

wol

9or

whwau mmal tam be wuasmusd

Ormohe PABAAAD s/tlauaMMLSA

aio
Qowa

fom wau, te
tone

owspidkwud wouon as
tals

ptinll

Nat k ATPa Sodiun- fo4Hassium

3Na 7douds e elulash

S fhan
Na

inthaeallda tonc.

CoL
b aukvel

ATP3 Nat opwpi ADp

ATP ekdno chei alNa
91aditn

inuau

wwtin

W doum the xululay cowe

Beca
hannels hat allos Natae

a san ha at which
aivey

ou

Nat is waiwtawed at Louan 4:1
Cont

aahug polaised
stee
K akageN No 50

fhachansls www aka han

auxa
Na thamnls 4 50



oll wuhaAM auive aulMatl wtke auos

eithlial
ul Awae

-Muhitw i0w wptake

Caed ov A1P

y Mlohovdia
Idh e)

pihdbun

APO
2K

Ht

Na intake

exws H i w l
is aively

) puwnped
ou.N

Na+ in w ul ApicAL (osak) BASLATERAL

pumped io hu Llood am
b Na-K

Nat i t it ve us
Pump8o

t Co

Na hannaoms
Nat tw wala dhoamital 1adet

Htbe twow ou
fo

baloue

intake

dimolnd f om Ho amd H.
aspopos)

exdang id

don huaw

is

thal

fos
Nat

kich

iaks

olel iü
- coutetapa

ue osis exchaug

w wwpul

oholo distibiou MRC
Na U 10ns

nUna
cowdols wuwlbe

Ro of
Prolaukin Frihwta

howo,
fnales

tosed
MRC 9o ha

womo
ivtak

is
Nat, u aud Ca2t

auki Apica

Ca is

5 poaldCa
2t ptake :ke Lt

ww ll Ca

by auiv and owwwe -taamspon

wough bavelalesal
mbnaus. Beu tdpc

ehohumis okieut fablishad, Ca+ Ca

wales f MRC



Mai
Tk
Ma

waks has ak ie etometent iow

iHkbaes 10Sme he wi

ewntewneut

dot hae Ay o malain omau

ahLit ioie gulaho

lewees
a 1dost

Cowaides bu te iohleed
Atawae.

OAMehc
inelduei

dashul pomohe

S00 500 dim

tsewaes by 0ArnosIS and ws

d to touu ae lood

dekdahug teuh naou

ad wale M tfood and

to

salt
Ther it aue

ngesledSoe
eae gaiu).

NAuak

T aintai Anelauh

xt sion
ache

wa 1soshohe plawWL1
Concewa

aunewts
Small fh tha)

wak in a Divale tons

Rale gill
aills

in Nall auha
ow Nat C

exue exus
PAMa

auhvely
xyele

is
autie

amd

ulenide lls Gowe) pAieataackd
Nat

ouside
emba)

Chlerde ulls /oeyes MRC
Covutain wihodhondia

exleuave hubulas syskem

have ax o.aa
FR

Na -k pups



daundsdd
tMasi uoe (

t qdocoma
wolved in -

iconmehic b ta wakAea

awaks aital ot uwaer besd apx wi
eil

N
Phobl wuhamam

Natl ion
Rale ion dfwion depud

dud al

peuabi Ch

2K
Apial o

tow -u10M

ExUhon
o

at ir taid
tuin

CFTR
CanaaporJey

towe ktout

is dow

Apical1 Na a ponled Barelala

NakcC otnpor s peweud Na
k Nde

fhat

So ch in u ull ta

uahe

(crTR

So

is
u paAIy

paua ull pahway
beadiven ou aad2 Na ou

will owside mbau

ds auimald snae
ouan

JApaue Sp
taladsaoos

ATa otaii9
ulls

wleride adapd boh whuakey

Gnd NAwabe

lesle S
wabetat



uplortat
wal lore

glnt
wades

hprueme he i eel wabes s
iplasma

Lised

fud

wehaa, Na d ya
Isles

pode
0-80-80 H,0 in awwae)x

tweww

Na aud u is 0M
ou

lades

vaues wih aliihy lo-10.e
35-407

wstnsudal

wales

Ttkehahe wedel walu, absonphon
ul ots

NKC annuls

i ull-ull a and Na' a wd
wwbaane1 diu ()d10WS

plaana
Na-K -pae).two

umen diy eues hu planna

wales behw ean tal

Tg Junchou

On he wwwbaa

veiles

pw tu *Hunaus 2-1M
wpesmohe

plawna is padcmehe

poiowie Seaws
Mai dasmobann

fuis
bea

Shas dhouduyhts in plemes00-00MLon

Oatisnodakia
SC

alls

wateS gills
wint ch

fesModusf o in

glands
Atuk Na

wwwwlain
Ro alllle i Aal uxnuhon



anpWbias Can Prodmue

bloodPoskewWne

Leche 13

amimalseutial Dis oloudaud b watey stare
FoA bad body twogh

exhalaliow

Wae is Lost

wwahon deehon
epinalio

adaptahoMain

Oabepoo egumuw knainos Acals

Poide sial
wa loss

amddimakon

om s

wamwmals
totwid

phoheio

2 Reabsobig

apitelunm

bouad u7wdahou
waes

wwwe
waking

on.
AtH

3 Buhviowal adaptaham
stays bwowus a

251)
ha

ba uttg do RvapoAahon ow gs
day

o dopmeis mmowmny

w ves
bAaaina

Canos 6 )
waky4 Mdaloie

BAuai

ad
down

oxidiged ha cabsaFaks bsakdownP

Otrvwlalily
lama

300 sm11

400-S00 n0sm 1 00 1200 mosm e)

Two -ood amd taboliam

becau oMola hAuataian woks

wiwe is 10,000 mim

wima wi Cowe bihaie
500 smL

nnomnma
Beawe

kid rohons ophisid o un Rmionnewhs



Aole

ex.Las we,
absob o alu,.

wine 50 mD

otmolalih uukh slele

laAma

ydaho
esow

u lhve p4opohio ws
Kid capaliihy wwne powkewale i

Aoues

whaltahion
Bow man 's aPsul

oopop enle (vail
owwola b

Down
inulas

6oo/400 400
boo

Kakalwdull ay deifun
I200/Coo

sai de intuaes

GoD/200

Ddhah
peosmo fie

wudla,
po-1oo mim

soudes in 3ma

Coex
300

exuRsws aumuualeo

wae duha
Coxex

bowmau's cApsul

This obili
dy lo CouLn ak

n aphon
ho

oop Hwle

oSohe

behwean duundiw
Na

uh hal/ asandi u
Nau

tuponted
io

wd. 9, tu waleh

pasiveu

Natl is auive

iashhal Pomabe

desndi
out iusaiwq

flthae

Tpetuabla

H- fidus

Hoandig ide
gqiut

hom oneDu



POT Nall, awose abtoned fllovwole ha HI4le
isoIolag Upho 60 -80/

absorb ale& duks,f gwahug aho

hervais

DCT
ditfueuially

300 Na Couuerwww Mulbauism

300/100 wsdiak conautasing
end on-w nouesPADsNu

Walls tolldivmg duu a
pumabu Selwtes

ud

Side h 4
Side

h0 pld o beuz

wadull
ww
au Cone

iakhal
Nal

loo 65Ho
NAU

Aowes iside
Canc pille

n-NLA
ww wawe fh tolludig

dd a
-aled

walf pier

wubpies

oenuwwt 1sideuaky a
m e to d qhadmt

Bul
7adieuiuhts

Alla, tont
iWLa

iw al peis
Lovqu Joop

Parallel

wwne
owwwt ted

wwe
1

Glaka

wua
tot

mpamal Soule,Pemuabu

Amapoins)
Naiallu eneabithy

iwusau
aa dutse

oluuhg
lls aw inuRasa

dud
ahi diudhic

wwwbani

waks

waullany inikuw

apous
Jilue

deuaseuase so ha
diwshc

wiue



m owkidiwstic alowed

uukhal tidsa
tewuwsaks hCT

Wa So

Vasa ucda ilaies aNownd op teu)
owwale

tolu

So
9uabtonb

unshs ADM hevsud y valoune
nwwwws.

UsoAtupo
-AD edbak

wpeoswolossb

ww imORpoas
deu

wuwaso sulaud
poskaioh ifawpohuulaaADH i

Mgnals
om

wwwb-aL

Vaopuin biuds
o

ulls colludhiug
dud0

auhivales cAMP ww i Rllae2 Thus

htsults
i iwsehav

.1
GyP

f pical
cide

oM

qapo abteeois
wat plasma

Api
ul%

leae
owLewuley

3 awnodama Bovaae
sequems

OMo akid

ADH Vaso pasin
6 R4 wus Plana

ADH inuRas
Thia

behaviowal uponse
oSmolabloodJeae

p 260
300

0smolalkh

Cone iw biolegi cal

Kaulahou s vwsde alls

ood
135 i/t

waer balamus,

wwd Lowtrauh on
.

Most Na
extaullas

Lowc

Pid
waatw

emtiad
tonduui om

ad DAMolahy dECFowm
deeainamt wemaosaisTmpontau

Kds ipo aw o Sodiwm



tubul ll PCT ab Aonbs PCT Capillo

Na ad
plama

Na is absobd
aatoe

Nat is tAsposdel 2
Na-k-ATPae.

walu by ifomehe
ad follows

abtoApho Auro a roue

dind

Aldosluoe
uddby adunal tex.

lmaStuei dal

hulps

Simohg

hoAMo

wodntaiau tone

absosb Nat
hnal

iwlo
wne

Seuak ue
binds

Sowa uphes
ad

alandswa
9odiut

Aalk

aboveoLako
alands

Aals iwo

om

amdpas
woshals.

Avian
aal

sunhios ha
plawa

hupeaowohicdbamai eally oidMama
salt

amddwk
cold

alds
jows

onoval

lechwu

Exuuhown

a halean
Brakdown

wwww

be
amoloic

amimo Ao
Amas Ca manmal haweLiv

deaaded

dadlopd

wa et d t
dlabonaQM

ammewa ou

Aain riao



3 ATPPuines/Tysaidiues
ATP

Apuatie
ainals aynova oxie

na
Mammal, mos awpwbiaws Ahas

hogana eawea leu toxie)

aphls

wha
-wwe aud o soewus Anails

4N wes ATP)
Binds

Lxades

Pnuhve ae
Amnonoeism

Abow
haquisad xuse gm
Ako daget eushou

waey0.5 L

as aumoma,

wat is huquid ue
D. 05Lo wee

oxic
touabe arnmowa

pemabiC
teb iade

Da bait amo
blood banain a 0.3 mM

kpt
So

nmee, telkoc
is by

down H, aad
xouhon

mmona amwewa
diuuon

blood
t wales FAuusae

Plasmaom
NM 0 CA

hco His

phospholipid HO +H

pumabe d cel Mmbsaue

owr as
Ammo ia as N

h ypuoleinKh
alang

NI4,

Nat

amd
wim Na-K ATPaae

hoe

-ATae Nexarho HATFavL pical
ammowa

Ranoldal

Aria
makwLwbAane

humones

Foms
ammoma

wi NH3 omd
vwch eowwbin

T
api cal mbrae
1990s

distoveud meaP Rhba baualboh amol
O

NH3 om lama shwak.
hemove

abo PAodu NH3

#qut bdeoia
tnana pontluo oes

Du Tough paaullula,QMMOia



ATPa wih exNao N id ohd ,n)
ih

ao
N plasma

odAoualshwae
Na

an

ad aapored
nlvandng and i Onmoa

plasa
exded

o aulad, buPAoAS

acumulaled

Aid

lelim
Sywthais

akus IP aluuwls, aiusAPa
wae

Vedebrabe (mondia h) Muhuei2 wwa rvaiom
iv (Md 5-10 du twegh

wwa

qos ve.sswkimad wihA mmoa
wwdh exaed o

oum wna

ww

Onii Vaa
Mibhordion

aATP HCO, tNMg

Canbame phosphake synhulae

Onnihiu faabamoylane
lavbhar-oy

thosphole

(CP)
Ai nhhtm

Oniline L-itullie
Anginoscu

nae

ATP Agiae1
ADP

Argino
Sucak (A)

Lgii
huwaale

AKNAS



wAa somt

ditonds

Jaodivaarumanlahon

paht euphelo pahy
danaese

wa ONi
vekbalu

bu
En h hae

h don

ammonolle, bu as
Hadpous

pAiOn
dusgoes

ww amonphotis.
amdwwduyq0s shast. swithes

euymS odlt(lage xx)weo tdlic
petoi

wd o udicale twtes
oman iwtad daus. Beae

deelop
odhows tw takan

depnd

ddepmat
bos

ieently
bZ Mowtutial

aM
uz

was avalak.moa
Omd exuienAnave

wngich
Codauanw

ad
A Tood<h mun amisms

exueledaMmoua
Soa amouu

wnams
idwus wkad wc addarnnoma

exuueoodiu

Autu Kidu
ad Napon -ucall

oAmahauool in

pla

ipoatat flkndsa eas PCT

DeTDET
a twemtable

So, at jn DCT CT,

50wine
Cowuwwtaed

Tw walls
bauk

dittwion

ofw
a abs0beda

falae.10Ws
is Same as

Bur
tummabu

wa a Lone.

dully inhhum. UI maeC

wtdlla flleud
is xekd wough wi

wwd b heabsonb walea homAo Dua 1s bn lloae



A

ledw 15

Bioloqiud
wliows Wuo eohow

uwion
all

iwaiow Lotaimmsn zow
Biowoleuwda beCamtonc

whe opanwaks anhou
OgaiAeion

issus
3Df'A

and

O4acaion
bidogg

aL
his

stakd

wxt

Compawhmental

Mos

T iwulllauy signala d
calls AanAM.ss

commuiuton
Cowide 4 oaowwl Lowean

Tw oogial
Leel

wdeasaedLciosBioloia ls
gases

Coin

whon
uat

Amaoy possbamd wwuhdws
wake

wws
owy deal wit qausCan

calls

ivia OgamCms TSobikhwaka.
dissolved

iwnold in odulating

on h degn
mhaitmcms

Lowstsaaws
importa

suhs P Psiolo giad pmns
amo xuae them.

bol w
involve aaes

ah beLa hyIl dusicak

isss didity
AUpnion, eniMvolig

mehaogeess

as

and

o ull ao.o,a

lls bALath 1hough
fehw all



hoof
odl pads, badeia enlosymbiohe

tha hae iutogena
wlls

wamobadaia
is t

6obkConve fhat

be wwdCam h baeia i n vawol.
wodes

have t hoot Meduw ?CuontAos y Cam odi
cheital ahve0 axd N

ofu
bionoluulu do e qe uuwkd

So how
NO H,

iwb ouewial
Can bind eta hue

wmaA
am owhonaH

9aAes and adkia
tonvengnu
Fe Nitaogua fe, Mo, V

haumoglokbin

balans oxidisad
uludas wspiaahon,

Sowhia4

quuose

he udued.

fival acapo
FeC) ads

heApihahou
eSO

wdno iwnole

Mak ATP is 9
s calld

bondsdowwbaan anobic

0 depeuduu

idepadaus

s 0
naasobic

Lw 16

Canebaikia

N owly
obAwved i

koadaho
Hauk

weaali

hots emdosybiouks.
sbaueia auuonomows

wws wbuhondua,
Bu Plat

(mase
Apttialised

lo paub

Noot
Pa

adve
eplely ha

hamanad

tomes

w aidw
Ainulahi.g lamwmay

Capw
haauhve 0e uesRos)

mauiows degsadahou
dismph.g biolegial oasesad



00 wwth exash
Owpo ssCauusCon

od doesn Ma 0, ba
uman

how kaadl
fakus

Tke ulls

w
in, dla outside t

ion wid

wid
a dw is s

We' Lowid, wwllh ullJar wimals (lezeam

ftaluesMullhullau

9peial rakow

pahalo

do t wOK
O call

amd
calls Poeaee

wwdn
sane

Aannt meuaisaious t hon well, th bsswas

wi
toa otes.Buk fk

Comwwtale whowaP
wwualy

loody duign
uta zooun

om oloy
tommun cahon

Ohgcm Amskm
dpndun al ta

beLa

Agals
Poscibla

fhaa
bathad and

diioal
pAOVide

siaa xeie exuuhovM ane

Aso acqwhon
hinad

paruo

hinent hooka ouko

Apeuaited
tonued

on

Aons



utw 1

Apirako a wwoes
k d Ov 0./co

Fwhonal awao
pi u

Malezoan bd
dhol anuwlahovn odyod

tepoks
wuds dit

sewele
Bu

ak diwion 3Andieuid saos
wae is Cowhwew

B
So

yakenaailalahe
Ov foowd Luepduche

uat,
1 1s-exdage

Ppes
bed

wudn S
uazoan

funional

LXdhoao t wweu ody

Simpus model

Ala
ad

d AuRiie.

ow 0X3 demauda

CovdHows

ist a peuakd
bad

siz
Oho

a a
wwwhows

Apeuali
ud

Sownta
O inua Auu anea

dow

qas exdnamg e,
invagiahoamd wn madum

Bu
nagiaion w
vaqinass
Asotndina

wnowndi

Hai waeh
Oh,

wium
ast lus



Bu in Hunutial wutazoews (whe a
bofuwdk ha

oelud

ingivalios)
pama

Aale uwaed

ow

Gnlako

Tlis wxpuobmmoviu ww.u na
einpesr

medel
aonda weguwa

ovina

St

Phes
iows

wext eiAwlahon,

wd
wo

erue

witu
osahv

Alahon
uaiua ditiou aadt

ti's
amod

diova
Bu lays har

pao puma bleod.

wwds
wd anes

Vetlakion /poton
Sahio s

alvi
uaunas

tha
alvedt

Capilea
hauwis weulde ose

TAe vaw blocd
and

H0 L whoua

Lohne
18

as xehagu
Hiv

alem (duhonal
Ho dven

ene at) eam
01gaM

uAuahiou

wawdas
win

wpi
auased exdhana

Oqam

deal
ads b diuuty

kohom is

towtaut

OpA,
thad

exeoa
wit exa ulas

hrougw

diuy won Mohk.



ohe handd t eximavgu

T dihon
and

toay t t ain

and exchavges a
nownddna

Model ghoud Couu des

tto
vaslas uwownoli i vm.

upaudsMawnna

paobumsAomaOu
and

alwi and

pefive
ww.kian

ttu,S
md

naled
wuhwobxowuuial

auo t an
at

exuhange
couho

vehlahou
cowto

llows. t nididhaual
saus

is houg e
oo Coweaa

odophakon
denovd.eouhowasu

MRased

Cclluday kizahion

Cowaphuad
Gwose

towveted Puale in

oddi o 2ATP).

la ellaheAa Mli-sep

tapor
iw

Pnee iwvolvsua
wips

ATP

estebishi Pehona

hain
wwch

kon
auobic upiaiou, be a a
acuphos

anaubic.

d utFahaha
Badeia

hApike
weosome

1 pplasndc

PM bewean wa aML

aud aeow wytoplama ullal
what



AAoves
noeliovn uuaiou
pelis

wake

Apqewt owtd 4aApos Poei

nowb atobwan pLokan

aemouyan
plama ffatmoolkinde ellpad

ah anchidae
Awth a

aoLedil iuh
hat

ha ie i

low? ANophive
? Coweauaus

haineglo bin.



LudbwAelw 11

wwli g?
Auushion

ovdifovs
Rovv unhiu avinnu

non, hou
iolagi

al

opmae wd iopnnnudol vdhious

wow

difou 4aho
low doo

t

Tyieqy
gaitan

uind dust and pdon
Lowes

on Lovpaive Pio
orv

atds epakiay
dnanniU 4 iaion

low evowhondo
w.duutad w oa ho

on
poe

wolved

pu
aks o140a (phanwyr)

Psiology Thos aliohe {akas
tpoam

Ow

wwwewa
tds 1

Oapaphon

suulwe wwwhan
t asolule

aud
Low nains

Biodhwwial

olins
www.bhamas

which Ogamsms wsn ve'tm

empuahuw
-15C

113C

siolegial pomes
wpuatw

lowitent

Boltzman Amhuiws

deptudem

wim
owsaiows.

eedaiaus i



Look up Metabolie o Euln

wal w vainlioMwwveual 8ome

peabur
Molewlas oniqwatiow

saes

Ewzym
mauhouA

Clla hon
Ogawrmal eAmanLe

a walli pd)

MU nal, oduwhon

Bo

Popdatiow
itibuio pdje

Ropwatio
aostn,deihN

Spuiahon,
exhhona, peies divei

emptawe
vaiaiom

is AModie hgulas
vauahan md ae
a

aamd
hase to um

DA Ams

Apdhahe
adapt

wiahiov

Diwnal Aasoval

AIRude(0.5-1
wi lO0 inURAse)

Lakhds

PaoximiM

Aspeu

wwwS
OLLa

So ope
Mieimalt awop oao, °ary

Vaahon
Duwr wi ts aditape

Seanonal Behueen patuhes
Ho'e

Diwnal 5oc
fceahme

Ophurn
OAqaa Avws fndhion best auos

Nox boT
wassowen T

hat w RXpeen
ahual ewtonnmewrs



aahw 20

londlT wpota oga
feh hoaostic wwid

vole waakve todbok Loopwlly k pou aullspawbahiou
auo fha

woa
(oehve

Poiu

Too hol
iMas blood Jsaahu

wld toustids blood veueb nd Cows wdas
sta

pAm wwhou ad
ewwohgulaion

tekavioy grbd).
wats/om

hagulaes

-eua tnanaes

oi ex3od mwonmau
Bahaio

agulle kaatam
bve

Alove md osand

ompewafion 1 biolagi
al

Ttomaascic

ominstai
Oveall
compeahon

CGovpunaahon

Sts
hespowe Adaplahana

Acnahon

Nin Do Mon qewahon vebeiovat

toex ehe
Tlomeo iahie Copuafo

A cowinue Ove a
chanaMMAomantalB whr Dhga Am

ongvty

hage amuhonaove

AAGLOda
COM

adaptahoy to hiah alfhdas.
Respow

acciwahon



we
pua

fan lo lypall -cbapd utmedal

Sptali

tal wiadCo
A gemalic peu es

wilas we bsodu.
hange

wmal s

w qmva s} speùaist qiug

Tr
ufoman

win T, pu ehs,
buMas hathon

adosww
puloumanu wwe?

haeMnahc phoeu a
ophma

a
fha wos

We hae aM.wwtmil
hewedynani tsawwt S

Lhs
PHSomaM a T

devahwo nabiuy
beaw

wot

amts

habitats

T
Japd

losts o waiwtaina om
ides fhemal

Wam
PoA

odapthd
Come intan

bhradtw

peoAmae Mabe naizatio

uic tost;
04 zah

Substhe

Ovyoltudu dion

pndy

igw ad poox
afiwy



ww Mglaiau

tonaohem SuqulaloM

1ikilokwm tovonNA
switeh

uleehuws
ue at wii odulabdi uly

Evde huamSea
hu Eohasm

tnnlerww

feasalast
E e
Sleoham

lulenofhum
hoose wae wal mpeatue

toral
pahally have Catan dases udesi

naeo Iuamabdkodsia
IutandA

at Tw wwdus

gwim
Sinsl Statal alorwhusu

meu show

hoAaxBus ws
hulewfum

bemahu minas9igS1gfauy
Apoe T

deuuant

well a wide
Au m

HepeatIhenal T and hue do wel
wauteiu

Evdwww exteanal tempesarues
wide

vey wgekcak ie
fisBw

A lowey epeahues mdohem

Pom u
So

Erdohams wwno
eibfuuw

helle

edoesmEcohhws diveihy Aak
euofuwmpoles, whie

diat buhiom
er

qaoh/Aub opital haaows
enpoahue



A

Latus

bdgeksHea deleis
tea henahion

Speualish
and 3aist Speue

wowePeomane
tperawe

adops
The Ohgwsm we

OAmam
kwmal s puud a

whn eaR
pulud

wokis

Coanaied wanain
wams

Tepuahw,a wide a
wk?

i
toss

udes manu
whitn

teat bda
Eody

balas behween inbenal uat

T ic a
Codhion, owvehon

raatan
2nenahon

wa
Mihueds hadiaion

Awowdis
OAgawSM

odaet

E C
Sbe Net onamare

Lalent he
Radiahou

Abtorbe

shenhwave
(Covduuhon

aauaheu
cowveuio

ou
rihon)

iepal houRsa

Tad tallae
uadae Twi mpuahe



exdangt
wuasuitws

Buhaviord
anoidau

adotursBo u
ustrial
Max /wn

iuveales
Sow abaoais

od siz aM
and wobohm,
iuiasu

<1.

Swww ha uy lahve

BMR Conpasd to dphan

Boqm am's u
Jovd od

wi lakud
ood lz

edouena)
owi mals

Bas

taas,

Sun 8lak ela

baa

Body Si

ua ss

Swau Aa

voww

Alw Rle
d laihde

iExtinah lihude
deusas

paws
Ralobits

wa exsge
oph id
wa oweuahon.

Oh



41

wadahou
Maon wdotwww1hemonswaky odoptuhom

M

bhbbe, eatwe iwwals aauiaou m.
wannds ad

pei ay ipofe
ive toola nAonmaus.

admalA

iehstve
hais & ubenu

plads

MananAs

xhage Aaugeman bloodvees
exthu

wammals ind peiall

idstowlw
ove halos

at

har behween wPpo
trawses
diuh an

and duees

Cso
eapoka hea \oss

waoahou wak
ote wa

Aimal

ooa bid mammas
bthaio we fb k o

ha okieh hapidl

Panh
Some

vbaio
ulan bauk md

too
wapondh

eQveswwogudakos
wuhaniau o aes

awspiuahan

wat Poduhon
4 Aduah

htaboie
s elaboie aat PAoduhon

:djushwe
bodyhowwwguis fempenar

haiwain
siveN

auhi

wOAMoasAimulale wahdhondia

medaoo e ai
twutad

Non- Aieing fumegenes

E Bewn
mammals

odipose



ahe swvey
ttofuews

Swake
wAauks ww.wes

Iuubale wa up
Moh hapidl

ttens wiuga4 Tt T.is
fhah aodome

tae
8kuwk tabbage

dn
plauds

hal in witouhovdsia)
So ha s Tis

wals uAaes
15 35cc

auownd bdp
aud ows

thewwoAgdav

above ain T

shoo

auh
tas

budaels

Lotahonomol

amimal a lorely d o

Euay
quhemnls Qwwikonnma

auhih amol

bodu eRAoduenon
9Aowt, ajtainen

iS Pauifomd BAR hemonguuahen

WOAR w
Evderew

hae Fp Apeud
epeia

btae ThemoAdowahou
is eive

Amallu wwamnal

anndore

wwoeu aal Zone Amge
wwdn, Ruhw

laotetpeuhu
wifiu

ales wiwial Rale

healbokc

Ouside,
spet Thwwwo

ul al
aal loss

PAn
eapoAahve

Awbie T



50A
22

opo uwM
Cowseahion

amo oahih i amd
wwdh

L Pysiokgiul
Atadeas

ex
aoidia

LondH.os
wulabo

sw

oite awoid exhare

bemahio oodamo
cold T4 Scan wak

amoid g
mamwas

Aeiion

Das
id

adagudews
buds

Aeclima (ikou
ww.oaqulahon_

iwwahoM t
dhags

am
Bids wwwas

ARanona
adim aiz amhazeeuohhew paoduce<0 Aomt

whn T
PARe oAaio

owpownds

potualasstond nolud

Bedy T
e

wena sa
ha s/ gmanahi

hag
sepoiu oAabiologi al

feven metcbole

Tomesta
wuleon toat A a

ta Atiplax (sl bwh)

plansplads
un ou T ighT d

Deu opud"

wm.
atinaed

pake
Thtad phoswtais

take

Dasal popudahiou

would
oASTAL wd b

Ji-eLooe

i's pleut wowd bewd
acdimat

ot T
wde

teuahuu345 Doe well abohw



Aulaed o 2
(whya) uro

Kaibve
Cool AMan

wile 0
aey aebychokwese

WLan red
wo A
we am

oewion lo T

Diltwial
AAMondi ugOA

ladade dekakegtma auls

adaplationa
Ppahow

fundu
E toau (1 difmu in hduT)

ditibuled abowg
LDH a ualed

alu dislübuhow LbH
allke

waes epeahus
Souhn

1 e
ym did bekte a

Mu
Norhhem

NoApaas
owe aa

30
Sowo Xample

10

Kal (a�alytic ww.ov

tepuotu
ereae

wuRanty win

tpeaheWuaa
Aopl eal

T
Owpwsaosy aday�akon CWzynhunoveale

Tho bhe
aLopuwsahay Meuhan mAwauhe sh

Kue wrs onptMde
IwUwaARd

kopi deunasu wwwa
aailable O tabolam

Ag body
T



Lue 23

Cinae dhange
aund

Global

adaptahon

wa
dus Aeewnewwquvoul

Sha oveaus
Awi a wwd as beww

uWi-noddl
wost

ela ad, wes
we' fdmaus vaiauOna

ex es)bu
eoykm

ededit ja 1
wilt

Coal bu
weaw
ApT.

N uluivy hot
amals

bu

will
ae

auoss
tostial

uhes
Ttpus 1mpauk iwd)36

w A4ph

fnt 1tule it
wih obal

thug

C1

ait
0 40ao
Holi

T
hata T

ineia wheySo

otd is obsad n ohut
detwnw

twnp tahwes
is

Aebe
pwdid

lakhdo



oteyhd doean acow
Low hon

T oT dhs
be

ahampRonaotess ud

aae
Alco exs)

mutuods

uthaie

llew p Ady-2o14

agtn

2o14

CT Te
hEwal tma

tempeohuteuhve
Tons ehueTsT can

hamdle

slope O

tuma dawqt
tensZonT fal

es,T
Uswolly

apbibiaA hphlu.
lowe seagsis

Te

heswn aahon auvng 3 halialL)

uahe feh in
fpics

bahanonald

w net biologiul

PoRname

gar phevomana.

wwewahue
8ueshos Asymnat

tepeahueamantaiwg
lata wabita T2fhan

wi To
hoose albitals

phubahon,
bur

won' ae
ex sde

C



ollnges ud
beg oai)

Mamwal

inal upv
No wale,

MR
ooVm deuuass

&ody T uuas fas was ss
apoai

Evaporohve

PMAUiphue Zo

deusas a Tdl

Puoxman
highey

T
suphve

No
food RMR

deuaes
BMR a ow MR

T pody T b Evaposh

Maiuinao
wa's

deusaus aau
owe BodT No No waleot bofn deusas

Siaa
4

Dod
CoMe

Ton
PAAUph

www.a Salehu wa fuahon deduou
ad ha fes

hae loweeua
Paoduuive

pamne
B Poduhe hae

wwa

pAoduhv tmes mas
Spits weauhon, oho

dama danal

Global
wOnmw

wwwaAms
Biologi tal

Thywhonn



ndial he vou vau o.

Wou o Essbn
Yro

-toe Soneso
auhw 24

Meleudas Adapthou Eitowasutal

thysid dullms uahue 130)wo
Dup PAmwu 10 a)

-5'c o 35'c

ipels wuws
iua

Jodeshidad
TZou

vailt
55C

foHest RuailQmmal

ulaboie pahwa
Bioiy Sat

woAH f seme Malsomobulewe
all Ogausws

okal
odaptahowu

Lnablu 0Agaas ow

M biochal kuwhous

sus?
Aau

si al1
Jowhons

wOAMow ange

adhe
Wauomouule

Evole

waomolewa, ueuiwih waueeuul
a oha)

Change

Mau - lamalows & hodas oleu
Maue

wale tlugvwuna) u Ogaue osnudy les

ha tont

of

owNiue Jworgaw
c

ow wvol a wouue
-bwles Os Mon pAe

pAolawshos q stalsizahion

tasbohydad. e aa Malamrnoww
TMAO)

a
Aitse pokis *Au upt wna

bullk f al,but
wdanstawwak

Miuomeuwus hevenwe
witou auedahion

adaptahon



V E)k )
V V )

30

T adaplakon

wwal plima Ond

AiteyodahWoA

Condia
aa

opil

T
Rals LOWenhahon peahushow

of la-oUlm,
hale o peoNnaL

adaphve

Avdanit

ww
IS

Mo
OAgouiAws

habitat T,

i alboule vaue

hgndM
w -5 0 o 15

wndulying hiouwmistnywae ale, tan

K Kale at

Enzy old-adaphd Speuts
woAk

K LDH Awancie h
s 4-5 times

LDH bind/mammal,

ha los wnkat
Mummala

showld

prpovd Stades

nhodiion
So ha

nethon epial
Nahwal

Arauhual Atabih

is posel
adsphtion t

Tunuae

Aabibhy PolanMi
o lakd w

Adaptahow T



Loss dhi
ino

Sox iwae
qiek PAoeinhow 35C

anesLa
ive

paokins umai sf)
Tuubation

60

A OAespovdia ae til,
dupss

Tolan

edy T
WoAmal

Sinlan alh oAal
tenptatw

Alapaho tpeshue

lemae opal Hphon wa

Consee

Wh hould at peki
sho Wwt

Goldenmuan
Pad

auonouuss
Ppechies atand wiin

Puibu, wot
wo

Gold
wa pasm

Masgiwad sblky

Biohad wwwhon wOAnally weles mange

bi ules
onfounahou baic 3D tuewauan

igid
wdd hagtsallow

duina fnhow
tooinhou

Rale Aes alalsis
chag

Kalek

obAahoad
Rale hon a Jleslith



uid c)io

V

nbrghd
vo

'o dndoionSwenwyoi von gid p

ugov
iovell polou

gimohov. ne)
on okin1 T s

bohos
sib Psdihiou

NSnsus

oin
Ond

ov
ndaslahon os )(

dad adsp�aho.

fuilhy

igoud
i bw uose

ih Nashouki
hal Oma

Eivdva deuva,K1)

A leads dusadhon
ai 4 d wbstrasse



ailalales

kabitaTange
LousedCoepowdin

al
Oga m

f73

ow LoARApoding slades Cowerd ?

Malale dehy diogna MDHxa e
digilals

found in wes
ooscold adapkd

odaphdwanmn
oHia

La

T
BINDING ABILITY

ADC

HERMAL SABILITY

e tMDH is 9ak
cold cAADH

abiVhylos hapidy
a

v cold adyled reues

aw

1 low ubthhuio?Wa

seawwML333 o eMDH 6pgLa
-bondsMOND

Sude

Awbshhuho
www

gion -e
Substhuhios

molile agion
ubithy

ndg aibl
old pAokin bindiw

vales

Duatwahon
ali vh

(meehanishlly ) do dhauges

ad hon ?3ow M
daplahou



alkin Adaphaiow

OApodug
staks wonalodu Ta

Pole whon
owewd a bodT

nhonal

Juanges
Jeauu

adapiahos
asmeive

miuw mouuda, miiu

ekin shlh
uhootws

aohalPAoide

wi
B lo

Physi
0son owd

ON Vwargval
wi

Trobais
tahung aks

Lo owdina

giveetubing
OAmoe

aus a bypesSilaa
tebad

PAoleus

hae

A

Ogam Omoe
autuulned opla

peh-stakilnu)

DGP DIP

Malbi
sus

Spe-twamopaokutas
-Stog

wown ve gh T

Ancha Aidus

tydostake we
owpAMS voum cll

Biologital
N Peeia

fnchoniakk
oshubs

wumbanss

Rxpsion.
Alle



A lbal
ouho w

aliizeTMAD
swaks

Used

Aevawi s
Low itesMA iwvJebraesA

as tw warus

wagale oweowe dephs
nd

250 a
alho utass

250 MM TMAO stone
Aadhen

value
1 am

owstvehv wahus wvulay adartahou
CendwoM

wala despileveu
OAgauss woi tovduhiow.

ditaunt

Lachue

byahem ontnol

0
9ukpo var heqwias

onsostaMs
Coondivaed 0gaiA

Cowtsol

ieanaive
towww.witahou dona

wuuldatall lo u
disla

mulhllan
wwhal a oordinaed

A how Uponges

OOSMA
is

Newows
wwwiu Anauals

paeva
ia

Lonn itale

&uou aa) poduus pheumeuas

Mahi
ulu

boblail wd
wigh

w top ulaeafawoia shadowleo
arwbian ligut

vount g beon shodaw

wls
ou
AamdPduw Les



ion 1T om wgn low Lone

Suau 0a
AIP Aukoinduu, ide distame awal

aid habos baeia calud VaLio
ulhu, and

Lotetaion w Atat

waa
hain

Bae
PAodus

a powd cal audoiuduu
hatuia

ow dewiy, a indeo Lon

Jn doun do a ugow

diy. f awoindu
dekhd (a

apindu w n
Gll dewa

ull) o
binds ib

outside (Ossil

tAuiphon ouwo inowhen
wwlaxNd ulwde cellwallw n ptdaya

bauleua-ve don
CAM

aukoiduus-
wa

baoia will amddhannd

nawspo
have

auh ve ww
downstuam

wiuh
ouside

auiaed ich diveuQ
udts M

uliullaiy
Fvowukian

wdh lous pu
ieslahow

Diisiona

Aavaa pa
Exdud
nuaN

Uiiuaihy is
mikd by di

0gawAm
ww.an



htqAewwts ulh lkaihy

-ull aduhau

ay-Fo-u Lowwahon

Aaheion
OAgawAMA

Plats uddu lalla
owadhnd wi mo diid peiu

lls bo wnd
hal

waaphile adios
Awmads Wanwopile pAoldns.

unbramw amol
tuleululan wa�ix ba

onn iae
beatollow watax

adientF
gua

Lowuwtahan

Lowg distana

Di
ull- all touaut

heuwkd aivale

siguals
weigkboa

wwicalA aoeine paauw)

oplaan

plamodenmaaseptal o 3P
aus

haeWay
alls

ugwbota

dislow n fo 00sAm
Oqanelu)

wano fubes
wmoa

Moiiulfios
allou

gnali wouu
ua

and RNADNA

exoyssSgnalng
wo /wan RNA DA

and awsporedl)

taaud a
Apeuaud all ha

woamay

Pauked
i eidize

way be
Mqnal Ma

ocal
werwarkaay

wwowu)
fOAm cisaueoa 4As

rt matazea
am

Sigquals Mehal
(wad

aamal
Makm



uhe
Sigallia

R5

Mas
dsital Agals

ull

Amsduud

iqualVuq4
fh a mm, ylol au low di^auu

ull
O animan

ackive uldhonolve
havt

Bqas

panive tun
deal wi ba

va
Yla madenmafa bawia

fha

depew
Mpp vinal

Bw ieda

pla ills

unelsConnedon
behuuu al

wau,,osPaolinp Judiu
yo*

ow allows

mouhwall PC n9

and Annall

ond
Mammals bawd iw fssuu

Body t

hloum
wale Expeiene i adal

ells au
towww w

Signallag

Plams

Plats

dmda
ivne

pahokmpoAaly
oal bwk adaptive

Simu
a diutau pah

www
wybe



WowuinM dus Wivor
Aad

odoplive
ue

is agvakjon omava)

Plat

ploslwide

ate
aio

A

Cowon
uin

ww i plauk

Wowd

Can iws Musle voku,

iges live wigww
clope

PAAMA

Moum a apid
Apow7 on/)

wows m/phom
eAapor wadspo fw vasuda

be woddated

pots -00 oj0-
aopishowal

fon
m vueli

Mobaui

Xyom expomlon dnauvd plnva

Wowna
Julsawb P

T wiow

la and Na 3ush

poative

auhio pokuia

Wkan daunals opa

Wale widewd caM
aM

hdaal Mgual wou plasnedevataws
aUons

m/a Ca
24 spAsd

tigge
ww/S alne Aulansh

Mounding

ano
vawo Tis

eutial ighal
500nfe

Wane pad
is ehud oluid



laud Fuui Flaul

ybiolie laioip
HoAhizA wwo / qeliumow Aol

wOunuled

auVlales

ools ( M&m
AAAL oAplion owale,

wewoAk

wuleus ,C. wales PLoA
hwonk

alul,dheni Vin qahon
deewr movml ewds

Madeial bewnAqei
pladt

onmlion b pla

N ow,
tasboydaales

wgal
wrhales phlohoamov

in, owas)

abysis o u whwosks
veaud

web
Wood wide

Thouhoul hei Connuiow

mohe
daue ts

eakus in opital

diwwnae
nehwoks wwh s be

iae,
empeaae

maeamd

fud 2o4

Luctwe
Z6

CNS PNS

Novvows Syslem
wwos

Maiuya
wade wate homeostasand
ulps watain

OAgamAs,
Amallv huqulake oAmalon

Qwova



Siz0 ekagole
agualing

oladivel,

has

planls

ad
Mae

deuw Coodinaion

OAg As pond
toodnaed mvente

apid
Tadpule

Noaows

wilu 3duwa
Sea Aqun

adults

wwows mkm

vod
Sptualised

polaisec Sal
pud

Cnidasia

a
side AaA on

omahon p io

iw otho
Allows

wwh
W ons \onaovu

This
aallna

peaieddisae

GLial
wlls ugudaloy. 4po l

huis anaxie
Nwows distanesu

tohd
fatedla

b Spina

Madi ups

om SpAna
amol mophwwuus

has
a wwd Lopoew (aion pokuhal)

pheCompona AAAcsion)
wiAws

Achow
poeuhal

pokehal 0 ie.

waahveNows
ha ouwhide

IS

wide
uww s eld, ull btiomes

bak o

betomes

when wgohe
bu os

pepolai
sd

foleuial

Sowe



poihve pobeuial -50v)is dund
beuonas

whn
wvm

poo
hve

deyolai t

ooovt hdd40 amd
polenial

batk down
amdalud Auhon oleial

W's
al pnowwwon.Wowe

doun.Swa
hak

wwwwbnaios auo
ibuhon FahoCaulJos

Ehaull 12
Nat I45

0.02655
A

A
20

loo

Avios

oau) a apaiHA
iwbdam i

aion poeha

3NaT

pokhal
ahived

Na-kPp ad K ak,

hamnls a
Na- MLnbAnTP APPauoss

qhadieFduutie wwdn allow kt
haunels

chami cala alonaowrside hbw

alssadn
outside)adtend

posie
atq baaes



Na auneds
gaked

3akd
ww.l Josed b

depolaise
Volla dhonnuda

mbane
Thesew www

Open ot
1-50nwv 3

datse

wwwhans HVE
fils is ngedelutie

Jannel

n 60.000 amOL
pAoeis

and
dkange

wnomaion

0pen

dnialal
qadeut Na

uhin ad
Beua -50
utal

te tonne
CAtales

a baan,
Soull Adhe luahve

pokwial 50.dlored
poeuhal

is 50

audpoimt, So

wawwals betoe inauhinhd

dhawwsl
aed

hannels open FAST

Nat www. PosiTiVE Op Na

CYCLEtt30 and

thannals to Mo em
allow kt

Kom iwwde

dwe
cal b ouside

Depolais
mbrane

A Poluha

SLo
NEGATIVE

p
owNatas

tota tv
Open K

ulwu'n
laiitaes
t iow

CYeLE

ouside, Jnusan K
www

MovemN
owrside

wim Na
dhonn wewbaame
polairaton



Prpogheon 1 Aho tkutal

A T2kanAP
wdiuNonat

1

Dopelaia

Sin fw is t
Mevts

Lowuawa
depolaitinOoA

okukal
botu

auhon
waad

www
APu Cant

Na
peied

buz
Mantut veuhe

poleha is
50

Sowd fime wdihoe
AP a

akul dale O CA,

1 dinultousw dd

wiA Shwan
Wae lwwaho

Wuow
wim

Sowa Love+4ld evs a
12ual wuxt

Rawieh
wode albow -100
peed Codouio

Sallabon
kalagt

Log
wbta

wis Prokly Canwwt
So

dicaw



eckwe
2|

ULanawa
o twaehd
wenasaxial hiAamce

deutauua wwuaXow
hat ud
Wae iwwai on

kon
Awa siou

behweun
on teinal h in wudoudia

doudale/e he
Syaphe ayon

vesid

wuottaws ownand iS as

uuptona)

Stnapie l ed Cadaw
Awsw i)

hae
feminalsaxon AP e swhw

wwwotaaanate
ides

iuo tw te

t
ww Open

Loue
topAS

bind
wwn

dhamnss
col.

pepolas

Nguouawts
Sga2a

neules ha
Swall

tutonnahon

uhamak
cafion

auuhyicd-oi
AhannesExütao Aomoia

w qeasaiow
AP

dapolanitoaion

arnnebukic ad44BA). auae
amma

dhanuds au ehannul,

hpespolited
be

OAo
Opews buoms

AP aemenakardu



bnad
WWuM aswak

aevt V
poleuial

OKcn
depevds

qeneho

iis

utao
d iuibib ?sp

Sunannaho

oltuwhal

abou

oug b depolauce

ahionPSP S
pokuhal

illok

cei tol

duiivaSyapht 1aswssiou

hale

ped
So

guahou
degadad

in

tn baukAwohus wApoa

Wwwwwat
wi s

Mabtorbed) ad
twantus

wwo
PAAphe

wwtaboitd
w go

dow D

Maa poisosvw uuphos
O Mun da

autylhoiw

8an Aeluuhve Aeaoun
Anake vewowm

inhi bito

hptaka



28

psiolgial
Apow

pdakos
Cowaides

aald
adhanaiw eua,
urswtbta hapid down

aualeu diguive malen
uls

nUwaud
wndea

Twggd
poAes

emmoioal Lpeae
wewmo alowe aimauy

adaptaio fua
9 Wed anneaM

tpoLS www.dioen
hepondd uaioM

taleg allna

bAan
HFA

HuporwaomasSt peuved
Susemvos

Auho
nowic Pta Aduval

oxis

NS

patie
Adnal Adna

ACTH
LOAlex

Nohodhnali une
Adhenal

Spual toAd wdulla
Conk sol

ANwtnanite
shned)

Adhnalie

+301 adbanaJine

Hozowe
Hoxmons

Saovds-u s
lwtautauous wanaa loug-tem

G.hsol

wwe 1 a ages, anxiey

Aryadala
3 aemoio

Su inponnahon

awglaa
aeivaeswweh

wpohval a

NS.

SyTpahuhit ollowi

Auononows
NS

does

Diloles Pupils
alarr

Maksy



digenivew al
ibiks
Couutis blebd

old,oold, and

pAe s
buativg

amd 0xpoard
hnonhioluss

Aae

amd hweainq
heatba

muses 9ane

Twpotant
shulades SAM wondouine km)
pinpwne

piepwiw fundiows

ogn iuibils

C ae. mlalobe ale

loodBP baliua
wwaddoCoat

blood o om diqsh

HPA axis
helsasing

homene RH)

irdalesCoAhotopi

Hpotuolaus
and

wwich AdsnoConhuo tnopie
oow ATH).

pihata
coex aMd

adrhal
auts

mAnalo uoshtoids
hoimonas

AUTH

oCorhcoids
Conhi sol

Awstiw
poweot

shot

possibwlpsis id)
ano apahiou

as o Guenaoqons sic)

ohsol uiou
Opposes

Fa fodes
vnoLoufchon

iduys
Na aey

BPRalenho

MiwloCoiuids blood
vowme

usadd

CRH ACTH
gdala

S4 PpocampWs endo
Ownohowal

ed

eventsowists fONalioM



pADnoe
phas,

amalguia
N

Jow
P-endoApis

tohol d pimpwiua

ACTH

sndabe
lale

HloveY igh uone arisol

inhi bils ilaummahon
m Mune Dve-Aauh on

ympahulie sve diac
udues

mod
Owe

Suonds) piiual

AUTH, RH
wgahe udbak ou

oxhsol aovd how,
stluoit

be waladopive

twwhon awie paie aHaoks
poduuhve

2aufws

Diomanaics

KApowws

OALS

adsptahows

diplauneus
and

Qmd

wuahiou wos
dwhae huwwn9

Adaptahowa
Evowrion dwame unnu.

ood
fos ER 23

pAaty
umws

adaptahos
Bioe tuaial 0.2m

unanA
ECle seval miws

1520 ms
9uwnes

Mammali an wtaraton
aMow pmaesmaMs

Evdnao
is

unnina wqt
wam mals up

Not

oual awvotes cna, dogs) Wigruba

wwauakA oes

Comnon

wi ldebeus).

wwa, qadmp gaop
ownd)

wwh allle wsAfk
al 4

nnin9
wot

em auive



Rwn 9nuaA aial
rulane huo

allopiy

pamt Cen
so ovehwat danehi alli

puaud
wliu

onol tollase zd boud wan)

qodpedA aallp pad
LempaN

ung S,Apud Nud
wiins
uww.g

oTCo Aso M
Astau

animal Ovt
fAawpohak

Walk Wlig fiueA
Cwwe

ER

Wgh etaboie
ulativd
tos

Can aLLeATu wwan
pud

Mauge

ang
walk lageh

win LiH
efiueSpud

Walkig
vaullsw

Jiks vvetd penduwm.

KE vE Cmd

pocios

w d mauhoin
uni

NO

bowu ono
as-PAna

baukg nowno
Ono

teroons au as
ahur



Amok absonbes ollowede
Spinia
hahur Compano
tdes
&Muscla as

d OwadJ

to owpaMZe wwwam hae 1.

ad 26habiizad pl l
shoouill

cudona asopiom Aprt
wwh

amd

3klal modifiaios

-3.Lo

s side
due haauhon O

4 Expadad joiwhs

ivdusd joiu

wtw s.Ahont oes tuduu didly
Compauk foor

-6.Addued kalluxbi te) ave hales stabiik.
bu

salili

we phahuudh

wnh fwa's
bipdal

pile

gweal

wano megsive
touwe tis

so

fwdaw aae
alno

a

ww's
asms

heAax d
toenotahon relahe ips

9wtae
tAuk

COM ohe Pes
pudral

MDAL ly uduhon
ho

detoupud
sheuhesbtuad

counelbdauna
houldes

Swia
)Wide peHiu uduuhon

am
-aM

pi
cling

-1tad abiliaion Aad
atauhmaut

Shout
5)8hon

Nu
akaull

h vedba

gawa Counauttug

Camab baaae-dnulay
wad

Atable Lowsa mal
waiutaiing



ow isw Kas spva t Tw

andiaamba
So d

tauh-

Enukanud fhemansgulahion0
elahauhon

)Los

ulfphuhon Awea aads
dy aih

amd

aCaohdCooa So lakivry ooleyLod
baain

blood
out igh

8)Mouh
wwhlat

id wa loessMoR
dnad

wav esuhon
ERpotau 26
wwh wahng

C Peisku
50a

aual
wnas hand l

Hpothes camt abeaws
tollaps ae memoa9uuahonno

wwi aallopiua

Saeas Stafeud,wit
opee

sort-ved

LtweC plaus a pai culaawBiouhaics Ww
addina hevonopie)

Phfotopicdiuion
dogahon

MovenL Hypochy

bMaki

Sa
out

eiuaho winout addiva

Exap lange mnloweVews
plau

owuh-we-no stales
(

occwovenmts
cell wall

Pla uls ae
wemorane

Mast uls



8 Plauch
ll wall londary

is
Sowu2 tutwal Ppo

Louiows auosl wall

wih
\amalla,Th

lls
wdd Soom

Ray paukd
all ls

owposihon Mau tlose
Posachaides

Ditoi iooiba Twa
whin

peuhn awew Po sazenasde)
woeddidd ham cellose oidh

osskad
(Alore MoAR

Maks dosuevem

hgwin
wao

phaolie
oike) s

owponu
wood.

waiwtaiing Ahapekdps
laudin d ut omolkauhe

aho
wwall

ohem (ss
Tobe P we

on ta wallJlame
swiwks

mambiane

tpevie callamo

0. MPa

MPaLcal

ypa pla

Eiuad
ul 4M

Uowtauile pceie gehenaeae
Plads COnet

Mwulas beLane

emougmolenent ke aukbmyosina

erae
wall

is wof

PAA
deom

ovematT e
plaws b medifhtahon oovena

dastahie go asbtApiecl
Popeiu

Manae

allows

call
wall



olong ahon

ove -3 dos) wfhou addina

plaut heaa
PAoidia wolen

ull
dank )

auived
Tis

by

oveuw
elogah ullu

wihew
widhh

veh
wuibs we

hhang
thanareund u wdh

isotpie
wow

biad puads

ooaahan
owaihdinal
tw wighbeing

isotpie

lso, wduo
Lel wall

walt)
anangeut du

evaaio
awiaed

Co uh on

oxial

Juhe
wall

owtww
ha

inuuasad
walls

AawsvemC aowicw
distoved

R Cauwllns ).

Spomatal

H ppolaicafii,

monnal

vwltoat
bpnskwwen

Pokuial hulhna
in ndosmosis

waka

K reauus i

ul iwside
is a-5 fines ida)

Ayo
slowat p



akapult

Th
is

ulae p spo-aaium

mqual deposihou

ha°phokt anmulu

spO onaephon

tM
wall ll wall

cole hae i dapouho

eaporahousis défleuhil -salkTw
waley ,7ks

baukwards,

belaw 2
aud hu badk is

pD phoas

pullud

uuahin 1
cadapulh

PAA waks ewuon-ve

ullsCalatiov pulu
bbles

ULales30 MR)
Contaho

osiou cat apulhgsod9eat
a elou o

uls)
ods. p fwe

udsaed,Grs wall
tAael

waley wuds
Tis

ueil
to au u. owndi

vistou

sowsamo
So

waku
Aeonds

widing
Arophens akes

Mliseonds.
wwsas

3o4

otw 3 wovtm
Biounaus ua ot

Can A

wwwg uemally
Movewn gmuad

agla On
baukia

Neutep
ding danlopuntOccuns

wovemau

1, witelllas 0gawsms
walia

Wowwd

Avwoeboid Movemu

hakio
beadlion/

mnASiOn
Adion

Taal etathon



his iud

1aaiou
domaus

deoA atin.

Adhin

autin -ain iz
ndivid

filanaukow
afn f-autin

s 9i opoaedT
P dA1P

-auhn
bownd

atlmat
mdoees ATP aa

auhinhowem uuls a
So

hale
(wtaun bo f ADP

tonsat,ahap
wwove

a

wwove hae
Th Soae

cauiliLaahu

wwfonM, wwuahou
bualda

aniangad
auhin Cooma

RDS
aleae

C -auin, cpi
auhvek

noteis
ales

Adhm po isaion
N

o
wehon a in 1 dihon

BAowa
BAowiQ Mmamas

b alews diuhion FORLL

w
a

addiion

PPiahio

is possi ble

Twegh wal
1flamut



Lwtay bakeial otih slua

bauleia paks a

lasma nek
wigsote cells

baueia s
AY o ndAove

pomesahion
callud

bauuia,
.wuaeauin wwiuu

AtA
pAokiu

auhn lameu
ho
ha

apid powi tahon

oauia
aM OAL

uoi
uales tws

badeia Auin WoMoR
L O Ms

Spuol
2

Siilas Moet

Tis Mowet
ubnane

baulesia

Salud Spead
50ns

tweva
h0 M

pleium
aw

isaa ipa MStow

dem hehuo

Akn ilamuds Mwwanama Ts is

gmuae PAot
on

tolleiu
wwd

calluA lau po a

Suesihale
odhexow

poing al odbkiown)

&wtauECM Awwowndb we

oskale to

aakae
tha toupu

inemal

is

whwo oh) by
ctin Lowaled

adkuuows Cnaes thahion

kin)
wuosin pull

So



,Owdisowal ppo,olon

gewaalion
wi

allahac
a

bindMptin
Mjosun

ahn ATP
Mas Co

and y&ake www iud
auin es

bond aiu
huadd

deak* ATP ADPADP and s
foAAnd

ownd

ATr ange
Confonmalion APP aes t atin

dhange s Conomah onoddea amod
pojon

* fOAwadd pdud
auhn lmeJs

todadu
of

a
ovtautMdihiovae amd

danss
wovtAaM

tovt adhite

wpoat
ul

ow

s
etwe 3R

coll
www lagela

ilia

Movents
nae

wwulla Ra wdnin pn,Paahuum.
ia Bauera,

1 batkiad aedhed

toa hook
bet

Compoas Hook -vStako (staic)

Rop (hoahiog par)

call

Baual body mo)
wideh owrside

aMenty

A

how
diws tu hotahon

appRs

PAobv
wohe



TwA's Conl Houde ousde tu
wemworomalow ontanod

o outide to

woo a Sevtnal

wwdeove
ies tuowand

pota
ids o apaic

MetA MB.ae
aud MotB

y a ofahon

issouades

owe Atnohe 1)noves f talion
and wke

Baubena
wae thun o9ientahion

pud ihou
wa agelle 4

npuu s MOveR

Tub
CCW

(Rado

This Uwlh in andom walk ovemme

vave sane baeAdemahcfglla
lowg

Glia ad

flagdla

Ty'wads waotubuus powend

ods
yewn

Amtuu amd fotnation

wuphb
Ceatal

wbulin.
bound)-end 4P Rodial Spokeamd

Dyn olas mots

w hub ted b -d)
tAaApOn eda

bind amoh iuohubnds

diuhonaly o
amd

to walk ow
alno

Sbod hes,o
walks OW

ide pat Rauu ohe. But

eding
So vwwbws

www ikad
burds

ot



ATP)

dyeww
WoveUm

wdulahnM

win
Caws

Aopes

faulJow
[Eueu]1 uud uus

Inhad
d tol io wih bjut

Viows

F diy x vuyg
Fstows ittou

inhal R TuwowdauMMOWs

inwhal K Maous Lamna
Spe Aage,

fat

keh Bhe
okalu Lay Miucbes Singu

ulu

ovw Re

Snall

hik

sh
Opuae

istows oes

Plubban domvae,
iad

TRL
lo SwIw

Bouena w
So

wat umans
www auowmeol

Sow/walibe
bakaia

Sit iwniad fOALA

Dwsfanty bea
taaella

daad daad hp
wovt

to

Moton
wahou whd

wwks
Cam

Big
wnals

fwels wad Loashn

Popel 1 sAoks
waey



unulas dk wi ia whih
pattan

hae ain OusSoa
Move aiw debac tomwale
ekex ( e- hnmiuan tow) nd

ddbne olho spaayon

udin
woviwaua alopstat
Cam d

OaAAWA wae
Siwe Woves

laniwa) ddsd
is al

followag ideowwi
d + coowsitows

So ow o bak
iwia, e tovNo

Stallops (bival)

At

Move Powe sfho
sthoke

low

Movemut
wil be ot

iwhal
symmtic wove mt.

ho

ehe stoka
.g da (rpdicdar)

body
Glia da alul)

staokehovA
peenddan
fhA awRilial

Rogulla
dimion Camas

POalle diuho

uhve amol

wpoa
staokes ic
wovesntAsyama ahus

Om

wwwuulan hgamiSMA.

M

Glia
1



Jmmne Syam

Jonunh
Lowkx

iohe weaion ehen

Viud
iohe

wvolves

L toyakm wha
icsinla OAganuAWA

au as suors
iweahos wowd

A maiwan honunttaiu p?

ApoMes

AtAes mdalion

dividna

ada

iomavehua

woAtah
Lowy wms amo

Moridi
Oo

towwde as
be

Poiom
Ca i ious

PudahoJatiouPdaiou ai
Eogiul

wodalua
asu Ws ow allo

Saads
A

Sanauo.
kinds

detaukd
to bzad
han

ain
eaha uDsqwho

Woluld
pedaln Prdatio

woALa

is
lowiddA PAdalion

wi a wide

poawism fu wow
Tan

ieatiams
om

FAponAes

divee
Collhve

PAadas
Co-owion powsU

calld
mmne

tox
it. Phokuhed m

mu ain
biomasSow

waka parauka pudaoas

fiu
haki ng um utuud.



ophia atfak
Sucusful

that

staalgispasles a

MuhaniA
ivauon /imeion AtAaegies shouldnt

viulu cawi
wota

-e
be Lonswd

neidiy

owpux w may
weatov

Tanaile-o Duttow
ftutoiu

pokeial

Paka
sile has

Pdaloa Py a

So

hmatauial
showdho am OgauAm

andd huahona

Aorlop
wwwne depnte

Immune yem
sioloia msem thad hepovd

uisuu wi ahvd

doesn Pawpow
ovedapp

ad

Akivahon
heuogihon deuhon

syskm oasewwwe

Pveluhayas

Dous saeRse ke Hse difum"),
D

p4aie
Sponaveues CeAun Rpove)

ftahu
dynau imww.e ems

wpome ehve
Co buho

eeet ApowuEwha PAoA

tost
a qsunt sem

ataue and tos a
iwuhon deemin 4peut

ottop is woh
waiwrauwng PARAnR

seeuh aoes own,

Syskm.robut Imwune
Waiw aun



Aols pulian eahwe

Iwwwne

aqaiu /tbe anu

Dee om pouea to tazoa

C u 3 uponus
Skm s

upovd
wwil

mma
wwn achvakd.

is qiesundf

agets
abow

wwus
Dtuiahua

baukna
aud o

a odead www

Lotali sed
UpbwR

iS
Aoqited

bouhia
owes mat ub

patnwa dishubad by Parae
www

MOwosauA eon ts
Aes

panasihc

Lowoiuaion
wdu boh

Can wsqahvee doadk

Rowes
haped

optisi

Tis
pafnwa Sysem hupous

fim
beca

Cowaow a
pokaolespowMRA

plamids Paes
panaie

wotto Cowndev 0N



hauleia
Jwade

bewem on-A

tozeual 0CAAR 1

anantkiaAn

auplono upedoig wa dei
ile outada t ulle

Drign
how

ndiiduaa
Eauei al allu

fo not d:leuial unvalwwcWe' . wa t
hepiahion

damgherbw dittuial

pas

wwww. Aodiug oxins teMpownds
Tind Compo h

blouk iuehon

themweu bo t
Sanua

s
haudeial

tals
-es

RXpenie b
wave Compauuks

Baukeia ow
PplanieWa plaic

am
e).

Apau eapeualk

Cowpanmeut-topic
taehoge

biomelule but

as ahe maledhw ols Lowplx

Spat
Peiplamic

Was ong lella
wol Pcuk baceua)

Bdllovi bao wall IMadasS
ddadhpa uy da�adh

Twn

a

Peplam
wall.

amae hu e
Bdallombiosthe

Spkeswww
So

host hau athome
is s

Cant s cald
PAUnt



BAelloi bo apaes
k fhse o

wuadid Bdellobio

qLos wour

LhamSm emormR

Paauk- hott

Tis
is a

baueuovOs nmas
Pdatos

os baukie om ou
Xovous

#Ballovibao

wich
Miwns a oaluiaBauia
-iin pozoa

eolve otic Panae.
C beuoO

phagosow beuona
idaaho

esPdaton-
wwhan
ueadio

cape wwwin
Iwmw

osSoL

hae o pehu
all wal o

have
Plant iww.w

C axaitsa
ide

oioma
delesliug aautice mous

ipahions,

deluting

auis
st tgers.lautsWKT otu

Tarogen 1ggd iwwih PT)
wo kindsbon

Eltu
T FT)

planks

oiodhani sty

Signall
Mpanate

So

Thotiu aaoy Apopuwaien.

wwwo
Vno

hae
Plas

> plaus

SobleConpowd wwlaled1'ae RiaionM
Malki ulu ailyJMu Pud-Pd iweulular spa

ad



plaus
dehe aaic hapond

plos

hulsaina wokwes Tuak df nd alet

plad
saia mouules ww. be Amal

wwrbe amolCananowws
yowa-awato wi a

e
pat

in pla bedy
wi ulakvdy un ost.aMadulanihy s od

hpla e Mad oCOM

An ieed oda
OAgn

espons

Metazoa
ho bodies

eava and Apei aised

1ke' gmdanal
ide d

dilfuwiald d S GM
icn

anomokuule
1i unarDA yAkm bathes

Flousig atue wo pe dosed pen
senia

wls
an enty

Osqito Li)w
poi

pana ee iwtaasulayfd
exfAavuu,iweukhat)

id alula
Wihes4

hawd
Spaue

tolps
wosqwpes#Apillay

-IwUdby idheod

wa bas So SoM
bAu

betwn

puhe
amo

audn
Pes

ie
capillas

ool bloodhorBu een

wwch anaws

d diwks om



So we a

exavadw, iwoulkayes
basleia

Spyococ we blood adh ven ull

Plawodiu

se panai fes

wwna

evduuliovay novehy exraululaso oa n ahe)

sowawvg

ISs UpoR
seuittd oraly

wowwl tuat howe
wwga

uded atic haakdown, so t'
B is aapaa

Kaakeia

aqnauty
Sun ymahe

boueiawww
ehive
wo uaibecae

hat vdu muo .
DiHaialkd

ll wt ww.ebeww.otesWe
i

we
posibu, auARdSiw haasnLan

wobie ob
Ppat body

tloue Could
evowhoaiow

hobum 8vawifahive wwwahc
wovahulls CQM

feplae

36
showd be ab owWwo

vahtahve paoblm
aN ave

pataol

as
wouulas forget.

a
ekain t coltin t

ehoud



twova adano ECSpa
paoanM

boia
ww. o fws

iudud MaUnophage

uspo we
wwwbe wwwwouon.

fhar
pas omahonnow

wauwpBw
ROw -

utiowal paadox 1 is
do blocdoMov

Ihmunoys
So PASWasatumahon

uid
uutaded

anoiws am iu)
iww.wwes

is
oulow

woga
falichd fe otal aa

daaw Theas,
nd aufivae amd

usponeilawwa
oxdahve on

A M
dagest

dwab athogen
uponu

inplamwatomgew bauleua

snakgiu i
ll wallso th

kad b digus.enaion /aeleme
Emuget

bwald
al

iwvo iguh powt.
wil bakia

ed-heide paak
betom2Bu

faultaiveiwln am
watazoan

phespeLUaeo aivahon

utahon,
kpe-auhve

aoid anauhe

PAAad ttomeaM

w eall death.

digut
siehewTisSo So

dondo togise it si

lls
wes

divm iveihion in lula
worowhio

Para ahogen



AMP
olu

xist Danmage

Poud
lavst ovSo

ic wiA o
Pawoe

pwws
diveit Bu

wolazo an uoohon
wd

Tws twn

faen Raoguihon Raub PRR) hWow
huptons

So
Patweqn Ascouald Mauulagoa

attm PAMPA)
So iz wu

heiathon
is

SowfiowAohu fooowwdwwwha
hal

domaantonstau
whoawhionAamsduu

wil
be a

allosteie
Is wwd

owpmawt

am" uowfou y ah PORA

daasbak is

ofwe
wwge owwtAaiong

tuqmh
calli

owowd
Owplemt

is

divmfiahon

ahoualwwa
Aven

oovo whion Bua
sttaiu

ieion/dekemu
pawoqen ead

1 woazoaMS

ww.ans

adaptiveevowhion. w swes ud dimoro wows spS
isww wt aibodie

Iwuww. veebrale
phie inuyIvulebares

nouula suual Aame
Owd

auwibodies

www wwhona
bu



Achu 2s
wetazoau o awauas3 oeaiun saulan loodo tae

i Allas osoke and wnavuiwas
ice how do Atal ihu ius

so

fd m)

yesokie

dekfug dupoMwws
ophitatiovM

biowa
kalLasupAaulLJay

Ogaw sm ticolae h edion
Mazews Wae 3D baow Anhon.

o
ilemmao

porsi
bl

hspowaMb veve odulaplauds

be tdd
Cam ped u Spra

loal ugon

tissues
an

deah
wefazoams,

hon
calls putaive intadMuMR

b die. Celu d pophoine)Aigwal

xAaulwlas wuaomvionmnhal uss
mulhulwlas aimal davlopat

phagohe wunoe
iwwwocqww G

We
Afialate

die
iudMA be Ahown

beCom
weleula, gal tage

wuch
Sow

eukd w a

etve
PtoRis

bea
Mot

v.
Uowpux

veSampk wwe
Coudd

be
he

owld

phasf Pwkau

wwakes
Ove

Vihues ad
calulas Polein twwo

fs
widn

Beawe
danges tue diutibudiou hoku

udud



11

uAwwau, werwo

MAbian

wll uil
wito

PMu iware chou awwonon
eall wuuohes

9po puu
aAahon owathocs haes

hadi al ppetou
wwber hod uaueue.O

VDI huowbiuahon

diveyiy
upto

OtahnJt
ppebine

Bu is oug.wwwwwoys

divefiohion upto pperoia

amaouneiona

ftahows ph

**Somaric
his

43n bua Sigiaa
al pob

tos

pa en, danes
odes

Xpore oad
uphos wwunoykOwu Ua a a2

wuualizwwh
thaoks

ASytm PAcreo apg

aibau
mueke

anol

paoqM So

fwotw
topuxah inemal PoaupLls

Poa pohi
en wwovee?So

mnau


