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Normal Value Normal Range Approximate Short-Term Nonlethal Limit Unit
Oxygen (venous) 40 35-45 10-1000 mm Hg
Carbon dioxide 45 35-45 5-80 mm Hg
(venous)

Sodium ion 142 138-146 115175 mmol/L
Potassium ion 42 3.8-5.0 1.5:9.0 mmol/L
Calcium ion 1.2 1.0-14 0.5-2.0 mmol/L
Chloride ion 106 103-112 70-130 mmol/L
Bicarbonate ion 24 24-32 8-45 mmol/L
Glucose 90 7595 20-1500 mg/dl
Body temperature 98.4 (37.0) 98-98.8 (37.0) 65-110 (18.3-43.3) °F (°0)
Acid-base 14 1.3-15 6.9-8.0 pH
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FLUID FLUID
MNa* -—-emmmeeen 142 mEg/L ---f----- 10 mEg/L
Bo® mmmmr e 4 mEg/L ------4---- 140 mEg/L
L 2.4 mEg/L --—-4-—-- 0.0001 mEg/L
Mgt =eeremememeees 1.2 MEG/L =-=foenen 58 mEg/L
CI™ seemrerememeeees 103 MEQ/L -=-f----- 4 mEg/L
HCQZ ===eremmmeee 28 MEGL —===g==re= 10 mEg/L H
F‘hﬂ-s?énams ----- 4 mEg/L -- --=75 MEgL ChE m ICal
SO ==emesesseees 1 MEgGIL -- -=-2 mEg/L ey
Glucose 90 mg/dl =eeeacfoeaas 0 to 20 mg/dl COmMpos Itions
Amino acids ---- 30 mg/dl ----—§----- 200 mg/dl ?

of extracellular
Cholesterol and
Phospholipids > 0.5 gidl--------§---- 2 to 95 g/dl .
Neutral fat intracellular
fluids.

PO, mmreememenneees 35 M Hg ===gee-- 20 mm Hg 7
PCO, ---remee-ma= 46 mm Hg ---4---- 50 mm Hg ?
P =eescscnensaanas T} mmmmae 7.0

Proteins —---—----2 gfdl -] - 16 gidl
(5 mEg/L) Qm Eg/l)
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Transport pathways through the cell membrane, and
the basic mechanisms of transport.
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Diffusion of a fluid molecule during a thousandth
of a second

Mol Goyton and el Texttoot of Madcal Phyuciogy, 120 totoe
Copyrt © 2011 By Shunders, an imgnist of Exmver, 1ng. Al Hghes reserved

| Rt (ENPR g Wt

St g s adand g L)
QJJQGQ@ALMUQN.\.\S)#_m)@oﬁ@@)wﬁ\Qi@‘}!wﬁm‘ﬂb&\qgﬁﬁjﬁiﬂua(d\-\
aansil g Alaal 5o S G gem 4n 48 2 pealaial ola Sy 5 280 oy Dk (650 e

) e ) a4 (558 G pean Cpined 5 Gl z A b JAN e 4g Jaise LG

GeSa Gl b Adies A4S ea atile L adnes sl JUKS s adaul g b :leaky channel b i sla Juls (t,a-\
Osm i sl JUIS Jie 2y Koe i gla JUS s Ol 0 4S 250 (e 00 (s 4 ah G pa da ) ali 35
S pany 3 5 yidn e Jole piany o a1l alaial by g 4aa ud ol aa Glislaed aS Lae 0 ailiy sl

| yae S i s (i 458 ) L0 sn (e L 4 s e o ) 203l 4d sl 53 L 48 S 6 s <
_ﬁ\aﬁgwmu)m\}u@f@hq)daﬁdbé\

:(Simple diffusione L eabu Ui ) i gy (s adal 5 (s =¥

AL L, S JBU 1 Al o0 S e Wae s o) sale K1 G e Ol Lie Guin aSa b da i b
(oo CRS2nS) (63 ¢ 5l el ) L 28h (s 03 Jolaa by 5 280 ) le

qgw\oﬁajﬁoquJQJ););ﬁ‘ds\MQ,HSJ#Jﬂm sl o) pat (55 ) (o pan L aS Jlad Jlan)
ol Gl 3 W Gaig e s Ol 353 K O pea il sl s
Primary active transport .2 s sl 43l 5 Jlad




L s ey ((sdine ba 4y b il Gl (DA 5 0l 50 ) L2 sdne B e W aay Gl (6 Ay 40 ATP O 0
g oz R A A ) ae O 5 B pean

Transport of ~Outside  Gate Nf"s( 55?::’?;;
sodium and »
potassium -
ions through ny - -
protein = o | o
channels. Inside
Also shown

are

Na*
7
: Gate open
(o

- TN -

(Open-State Versus Closed-State of
Gated Channels)

conformation A
al changes in  Outside E

the protein i
molecules to "\
open or close S .

"gates" e \I | " Gate open

guarding the Inside closed K* K*

channels. oS © T011 b Sovmton, on st of Do Dac. M FOAS RS

3,005 (Kin) s ATP 43 asise ) sha 434S JUE1 ) g 53 (b 63 ool agiiiose iy ga 43 ) ) ATP 3 sisad J8U 253 -
Secondry active .2 6l Ay oilG Jlad JUaLs) ,o o Al DL 4SS saldial (55 ) S ) Ak alise pe (g
transport

CEOUA 3 o sl diaa Gl 50 ) siae 4S (555 Jale Y sara |, 3 580a1 Oy s L Y sara JUEI ) g 5 0l
i L Ul pea 5y ) oala b g 2 sl i hlale i CaBEA) a3 gla ) o Jsbe (S il apan Sbale
a5 OSSR Gl yan Jl Jia 2 Koe Ciga a4y 5l Jlad JUH O 434S 2380e J sk )

6 45 Jlad JUEB) O 4348 3 gl A Dol 3l aade S ja Ggd A 0 Bneae ol s Kg s 0L
05503 5 e b aslS 5 o JUE) diile a1 Sae Cign Ra
e Jil (S5
S Jae palaidl -]
50k AS i) Vsena 2 pdae s bl oyl 5 4 4l 48y 2t Al ada b DL asla la JBU i alaSaas -2
b afas kil ol Ll 35 sl JUS )l U gating 2Sae b 1) W dsg j0 ol (28 Ay
il 8 05 W S35 el 33 i gating sy (A oo Claa 43 00le LIS ¢ 3a 3 ) s Sl
e JUS g s ol sl as Db sl e Jlia) pald (5l e gane ja e JUIS pany 1311 -1
A = olae oac i sy j3 4S8 Hla U Bl 4g At 5y Asg pa la JUS
Rl 5a8aa Sl 15 JUS 521800 ) 5 ale oaae Jala SO L (hand (5 03l S 1 hand g sina -2
A Se 28 4 Galn land sl JUIS L JUS £ 55 0l 4ol 4y JUIS 2L
M%)hm%éyﬂﬁgwmtgudUSdMASQu)ngJdMJU\SﬁM:g@\&AQ\M -3
S gl S e




#+ The protein channels are distinguished by two important
characteristics:

(1) They are often selectively permeable to certain
substances,

{2) Many of the channels can be opened or closed by gates
that are regulated by electrical signals (voltage-gated
channels) or chemicals that bind to the channel proteins
{ligand-gated channels).
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 Protein pores, called
aquaporins or  water
channels, permit rapid
passage of water through
cell  membranes but
exclude other molecules.

O At least 13 different types
of aguaporins have been
found in various cells of
the human body.

W Aquaporins have a

narrow pore that permits .
water  molecules to Crystallographic structure of

diffuse  through  the aquaporin 1 (AQP1)
membrane in single file.




