3ABL BL \-NMKB>GML (FIHKM:GM MH %ENB= :G= $E><MKHERM> E:G<>] <A:B/(GMRKERNBHE NH
-NMKBMB3E->Q AMRE

3ABL ;HHD BL EB<>GL>= NG=MB0O> "HFFH®R G< L: AMMI <K>:MBO><HFFHGL HK@ EB<>GL>L ;R G<L:

EB<>GL> 2>> MA> EB<>GL> ?HK FHK> =>M:BEL ;NM MA:M ;:LB<:EER F>:GL RHN <:G LA:K> MABL ;HHD
<K>=BM MA> :NMAHK ;NM L>>;>EHP =HG M F:D> FHG>R ?KHF BM :G==H F:D> BM :0:BE:;E> MH >O>KRHC
L:F> M>KFL

3ABL <HGM>GM P:L :<<>LLB;E> (L H? #><>F;>K :G= BM P:L =HPGEH:=&=R2=GEBMS
AMMI _E:K=:N<D>M HBGAG >??HKM MH IK>L>KO> MA> :0:BE:;BEBMR H? MABL ;HHD

-HKF:EER MA> :NMAHK :G= IN;EBLA>K PHNE= ;> <K>=BM>= A>K> 'HP>0>K MA> IN;EBLA>K A:L :LD>= ?HK N\
"K>:MBO> "HFFHGL :MMKB;NMBHG MH MA> HKB@BG:E IN;EBLA>K :NMAHKL MBME> :G=;HHD 41( MH ;> K:
I>K MA> IN;EBLA>K L K>JN>LM MA>BK G:F> A:L ;>>G K>FHO>= BG LHF> I.LL:@>L ,HK>BG?HKF:MBHG BL :C
IKHC><NMMKB;NMBHG AKIMI ;HHDL E:K=;N<D>M HK@ :MMKB;NMBHG AMFE NMFOLHNK<> A>:=>K

%HK FHK> BG?HKF:MBHG HG MA> LHNK<> H? MABL ;HHD HK PAR BM BL :O:BHAES RHE MY AHHN 10>
AMMI ;HHDL E:K=;N<D>M HK®&HN <:G ;KHPL> HK =HPGEH:= :==BMBHG:E ;HHDL MA>K>
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Chapter 7

Nutrients Important to Fluid and Electrolyte Balance

Big Idea

'>>= RHNK MABKLM :G==KBGD NI ;NM =KBGD FHLMER P:M>K

Video 7.1

Sport Safety: Dehydration

<EB<D MH L>> OB=>H

Dr. Casa, researcher and professor at the University of Connecticut, explains the importance of keepin
hydrated during sports.

,.BGM:BGBG@ MA> KB@AM E>0O>E H? P:M>K BG RHNK ;H=R BL
<KN<B:E MH LNKOBO:E :L >BMA>K MHH EBMME> HK MHH FN<A P:M>K
BG RHNK ;H=R PBEE K>LNEM BG E>LL MA:G HIMBF:E

?NG<MBHGBG@ .G> F><A:GBLF MH A>E|l >GLNK> MA> :H=R
F:BGM:BGL P:M>K ;:E:G<> BL MABKLM 3ABKLM BL MA> K>LNEM H?
RHNK ;H=R”L IARLBHEH@R M>EEBG@ RHNK ;K:BG MH BGBMB:M> MA>
MAHN@AM MH M:D> : =KBGD 2>GLHKR IKHM>BGL =>M><M PA>G
RHNK FHNMA BL =KR RHNK ;EHH= OHENF> MHH EHP HK ;EHH=
>E><MKHERM> <HG<>GMK:MBHGL MHH AB@A :G= L>G=LLB@G:EL MH
MA> :K:BG LMBFNE:MBG@ MA> <HGL<BHNL ?>>EBG@ MH =KBGD

(G MA> LNFF>K H? MA> LLBLM:GM ?HHM;.EE <H:<A H?

MA> 4GBO>KLBMR H? %EHKB=: & MHKL K>IJN>LM>= L<B>GMBLML

:2?BEB:M>= PBMA MA> NGBO>KLBMR LMN=R PAR RAYBBIA-kBGc@®

A>:M H? %EHKB=: <:NL>= LH F:GR A>:M K>E:M>= BEEG>LL>L BG

2HHM::EE IE:R>KL :G= IKHOB=> : LHENMBHG MH BG<K>:L>

‘MAE>MB< I>K?HKF:G<> :G= K><HO>KR IHLM MK:BGBG@ HK

@:F> 3A> =BL<HO>KR P:L MA:M BG:=>IN:M> K>IE>GBLAF>GM H? ?ENB=L <:K:H
:G= >E><MKHERM>L P:L MA> K>:LHG ?HK MA> \PBEMBG@] H? MA>BK ?HHM::EE


http://www.youtube.com/v/HGfGtt5pPXM
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MA>BK K>L>:K<A MA> L<B>GMBLML <HG<H<M>=:=KBGD ?HK MA> ?HHM;EE IE
P:M>K <:K;HAR=K:M>L :G=>E><MKHERM>L :G= <:EE>= BM \&MHK:=>] (G MA> (
L>:LHG MA> & MHKL P>K> GBG> :G= MPH :G= PHG MA> K:G@> 'HPE 3A> & MHK
E:NG<A>= MA> LIHKML =KBGD BG=NLMKR PAB<A BL GHP : FNEMB;BEEBHG =HI
BL LMBEE =HFBG:M>= ;R & MHK:=>

3A> E:M>LM -:MBHG:E '>:EMA :G=-NMKBMBHG $Q:FBG:MBHG 2NKO>R <HO>KB!(
?KHF MH K>IHKML MA:M ;;HNM I>K<>GM H? F>KB<:GL <HGLNF> LN@:KR
=KBGDL =:B8R>G " >M :E \"HGLNFIMBHG H? 2N@:K #KBGDL BG MA> 4GBM>= 2
Z ]">GM>KL ?HK #BL>:L> "HGMKHE :G= /K>O>@HEHBata BriefH
N@NLM AMMI PPP <=< @HO G<AL =:M: =:M:;KB>?L =; AQK>LL

<HGLNFIMBHG H? LN@:KR LH?M =KBGDL A:O0> ;>>G L<B>GMB?B<:EER IKHO>G
KBLD ?HK =>GM:E <:KB>L H;>LBMR 3RI> =B:;>M>L :G=<:K=BHO:L<NE:K =BL>:l
:==BMBHG MH LN@:KR LH?M =KBGDL ;>O>K:@>L <HGM:BGBG@ :==>= LN@:KL
=KBGDL LIHKML =KBGDL >G>K@R =KBGDL :G= LP>>M>G>="AMME>= P:M>KL (
":K;HAR=K:M>|P> <HGLB=>K>= BG =>M:BE MA> >??><ML H? LN@:KR LH?M =KB(
(G MABL <A:IM>K P> PBEE <HGLB=>K LIHKML =KBGDL 2IHKML =KBGDL :K> =>LE
K>AR=K:M> MA> ;H=R :?M>K >Q<>LLBO> ?ENB= =>IE>MBHG $E><MKHERM>L B(
IKHFHM> GHKF:E K>AR=K:MBHG MH IK>0>GM ?:MB@N> =NKBG@ IARLB<:E >Q>
@HH= <AHB<> ?HK :<AB>0OBG@ MA> K><HFF>G=>= ?ENB= BGM:D> K> MA>R I>
:G=>G=NK:G<> >GA:G<>KL EBD> MA>R <E:BF 6AH LAHNE==KBGD MA>F

3RIB<:EER >B@AM HNG<>L H? : LIHKML =KBGD IKHOB=>L ;>MP>>G ?B?MR :G=
:G= MH @K:FL H? <K;HAR=K:M> FHLMER BG MA> ?HKF H? LBFIE> LN@:KL 2
:G= IHM:LLBNF :K> MA> FHLM <HFFHGER BG<EN=>= >E><MKHERM>L BG LIHKM
MA> E>O>EL H? MA>L> BG LIHKML =KBGDL ;>BG@ AB@AER O:KB:;;E> 3A> F>KI
2IHKML ,>=B<BG> L:RL : LIHKML =KBGD LAHNE=<HGM:BG FBEEB@K:FL H? LI
HNG<>L :L BM BL A>EI?NE BG K>IE>GBLABG@ LHF>H? MA> LH=BNF EHLM BG L
IKHFHM>L ?ENB= NIM:D> BG MA> LF:EE BGM>LMBG> BFIKHOBG@ AR=K:MBHG

You Decide

K> MA>K> ;>MM>K ;>0>K:@> HIMBHGL MA:G LN@:KR LH?M =KBGDL :G= LIHKI
L:MBL?R RHNK MABKLM

(G MABL <A:IM>K P> PBEE <HGLB=>K MA> BFIHKM:G<> H? F:BGM:BGBG@ ?ENB
:E:G<>BG MA> ANF:G ;H=R MA> ?NG<MBHGL H? P:M>K :G=>E><MKHERM>L B(
<HGL>JN>G<>L H? @>MMBG@ MHH FN<A HK MHH EBMME> H? P:M>K :G= >E><|
=B>M:KR LHNK<>L H? MA>L> GNMKB>GML :G= A>EMAB>K ;>0>K:@> <AHB<>L


http://www.cdc.gov/nchs/data/databriefs/db71.htm
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MABL <A:IM>K RHN PBEE DGHP PA:M MH EHHD ?HK BG LIHKML =KBGDL :G= PBI
L>E><M MA> ;>LM IKH=N<ML MH D>>| AR=K:M>=

Video 7.2

Effects of Dehydration on Athletes

<EB<D MH L>> OB=>H

This video portrays the effects of hard-core training on the ability of an athleteOs body to adapt to extre
\6> >G=HKL> MABKLM L MA> ;>LM L<B>GMB?B<:EER LNIIHKM>= F>MAH= ?HK R

LLH<B:MBHG H? (GM>KG:MBHG:E ,;KiIMAHGL :G= #BLM:G<> 1.<>L


http://www.youtube.com/v/mve0mVu5y5A
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7.1 Overview of Fluid and Electrolyte Balance

LEARNING OBJECTIVE

#>?BG> HLFHLBL

ANF:G ;H=R BL F:=> NI H? FHLMER P:M>K G :=NEM <HGLBLML H? :;HNM MH
H? P:M>K HK :;HNM >B@AMR IHNG=L %HKMNG:M>ER ANF:GL A:0> <HFI:KMF>
MBLLN>L HMA>KPBL> P> FB@AM CNLM EHHD EBD> : P:M>K ;:EEHHG ->P;HKGL
JIKHOBF:M>ER [>K<>GM P:M>K =NEM F:E>L MRIB<:EER :K> <HFIHL>= H? :;HN
I>K<>GM P:M>K :G= ?>F.E>L K> ;;HNM [>K<>GM P:M>K 3ABL @>G=>K =B??>K
K>?E><ML MA> =B??>K>G<>L BG ;H=R ?:M <HGM>GM LBG<> ;H=R ?:M BL IK:<MI
3ABL :ELH F>:GL MA:M B? : I>KLHG @:BGL P>B@AM BG MA> ?HKF H? ?2:M MA> |>
MHM:E ;H=R P:M>K <HGM>GM =><EBG>L L P>:@> MHM:E ;H=R P:M>K <HGM>(
=BFBGBLA>L LH MA:M ;R MA> MBF> P> :K> BG HNK >B@AMB>L MA> I>K<>GM H-
:H=B>L A:L =><K>:L>= MH :KHNG= [>K<>GM #H>L MA> EHLL BG ;H=R P:M>K IE:
BG MA> :@BG@ IKH<>LL E:L GHHG>DGHPL INM P>=H DGHP MA:M =>AR=K:|
<<>E>K:M>L MA> :@BG@ IKH<>LL PA>K>:L D>>IBG@ AR=K:M>= =><K>:L>L A>:=
FNL<E> :<A>L :G=DB=G>R LMHG>L ==BMBHG:EER : LMN=R <HG=N<M>=:M M/
'NM<ABGLHG ":G<>K 1>L>:K<A ">GM>K BG 2>:MME> ?HNG= MA:M PHF>G PAH =}
MA:G ?BO> @E:LL>L H? P:M>K >:<A =R A:=: LB@GB?B<:GMER =><K>:.>= KBLD
<HEHG <:G2&GGHG) $ >M :E \1>E:MBHGLABI H? %HH= &KHNIL :G= 6:M>K (GM
"HEHG ":G<>K 1Bl@ahcer Epidemiol Biomarkers P& Z
AMMI <>:| ::<KCHNKG:EL HK@ <HGM>GM EHG@

Fluid and Electrolyte Balance

EMAHN@A P:M>K F:D>L NI MA> E:K@>LM I>K<>GM:@> H? ;H=R OHENF> BM BL
INK> P:M>K :NM K:MA>K : FBOMNK> H? <>EEL IKHM>BGL @EN<HL> EBIHIKHM:
>SE><MKHERM>L :G= HMA>K LE|etr@ytels K> LN;LM:G<>L MA:M PA>G
=BLLHEO>= BG P:M>K =BL:LLH<B:M> BGMH <A:K@>= BHGL /HLBMBO>ER <A:K(
K> <:EE>eations :G= G>@:MBO>ER <A:K@>= >E><MKHERMMENKSEHKE>=
>Q:FIE> BG P:M>K LH=BNF <AEHKB=> MA> <A>FB<:E G:F> ?HK M:;E> L.EM =BL]
BGMH LH=BNF <:MBHGG=<AEHKB=> :GBH&Stutes K>?>KL MH :EE =BLLHEO>=
LN;LM:G<>L BG : ?ENB= PAB<A F:R ;> <A:K@>= LN<A L LHHBNE<A:K@>=
2N:LM:G<>L MA:M PA>G =BLUHENSA L @EN<HL> (G MA> ANF:G ;H=R P:M>K :G= LHENM>L :K> =BLMKB;NM>=E
BG P:M>K =BL:LLH<B:M> BGMHHFI:KMF>GML BGLB=> <>EEIntraBé#llktar :G= HNMLB=><>EEL <:EE>=
<A)K@>=BHGL extracellular 3A>>QMK:<>EENE:K P:M>K <HFI:KMF>GM BL LN;=BOB=>= BGMH M
GR =BLLHEO>= LN:LM:G<>L BG*MP>>G <>EEL BGM>KLMBMB:E ;EHH=IE.LF: :G= HMA>K ;H=BER ?ENB=L LN:=
?ENB= <>K>:KHLIBG:E ?ENB= PAB<A LNKKHNG=L :G= IKHM><ML MA> ;K:BG :G= LIBG:E



http://cebp.aacrjournals.org/content/5/7/495.long
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<HFIHLBMBHG H? LHENM>L =B??>KL ;>MP>>G MA> ?ENB= <HFI:-KMF>GML %HK
IKHM>BG BL BGLB=> <>EEL MA:G HNMLB=> :G= FHK> <AEHKB=> :GBHGL >QBLN
MA:G BGLB=>

Osmoregulation

.G>H? MA> >LL>GMB:E AHF>HLM:MB< ?NG<MBHGL H? MA> ;H=R BL MH F:BGM:|
:G= MA> =B??>K>G<>L BG LHENM> <HFIHLBMBHG ;>MP>>G <>EEL :G= MA>BK L
>GOBKHGF>@dvhoregulation BL MA> <HGMKHE H? ?ENB= ;:E:G<> :G= <HFIHLBME
MA> ;H=R 3A> IKH<>LL>L BGOHEO>= D>>| ?ENB=L ?KHF ;><HFBG@ MHH =BENN
<HG<>GMK:M>= %ENB= <HFI:KMF>GML :K> L>:K:M>= ;R L>E><MBO>ER I>KF>:;]
F>F;K:G>L PAB<A :EEHP LHF> MABG@L LN<A :L P:M>K MH FHO> MAKHN@A P/
LN;LM:G<>L K>IJNBK> LI><B:E MK:GLIHKM IKHM>BGL <A:GG>EL :G=H?M>G >G>
FHO>F>GM H? P:M>K ;>MP>>G ?ENB= <HFI:KMF>GMLoArios§l& ;RAB<A BL

LBFIER MA> FHO>F>GM H? P:M>K MAKHN@A : L>E><MBO>ER [>KF>:;E> F>F;K:C
:K>: PA>K> BM BL AB@AER <HG<>GMK:M>= MH :G :K>: PA>K> BM BL GHM LH <H
6:M>K BL G>0O>K MK:GLIHKM>= :<MBO>ER MA:M BL BM G>0>K M:D>L >G>K@R
>MP>>G <HFI:KMF>GML -HMs> 5B=>H EMAHN@A <>EEL =H GHM =BK><N
<HGMKHE P:M>K FHO>F>GM MA>R =H <HGMKHE FHO>F>GM H? >E><MKHERM:
LHENM>L :G= MANL BG=BK><MER K>@NE:M> P:M>K FHO>F>GM ;R <HGMKHEEE
PBEE ;> K>@BHGL H? AB@A :G= EHP <HG<>GMK:MBHGL

Video 7.3

Osmosis

<EB<D MH L>> OB=>H

This is a short animation of osmosis.

"SEEL F:BGM:BG MA>BK P:M>K OHENF> :M : <HGLM:GM E>0O>E :NM MA> <HFIHL
BG : <>EE BL BG : <HGMBGNHNL LM:M> H? ?ENQ 3ABL BL ;><:NL> <>EEL :K> ;KE
3A> L<B>GMB?B< M>KF MA:M KBG>#>M:;HEBSBG@ MA>F :G==BLIHLBG@ H? P:LM> IKH=N<ML 3H F:BGM:BG P
!\é'j 'l"ﬁ;;':g&"ggg g; '-;AEA'\LE?EE.EA%?E <HGMKHEL MA> FHO>F>GM H? >E><MKHERM>L MH D>>| MA> MHM:E GN
e T FkMB<E>L <:EBmolality MA> L:F> BGLB=> :G= HNRAE@NK> 3A> MHM:E

3A> FHO>F>GM H? P:M>K GNF;>K H? =BLLHEO>= LN;LM:G<>L BL MA> L:F> BGLB=> :G= HNMLB=> : <>EE ;N
:\QQEE.NE@E*;;E?KE_;“{%;E_E <HFIHLBMBHG H? MA> ?ENB=L =B??>KL ;>MP>>G <HFl:KMF>GML %HK >Q:FIE>
K>: PA>K> BM BL AB@AER | ~QBLML BG >QMK:<>EENE:K ?ENB= :M ?HNKM>>G MBF>L MA> <HG<>GMK:MBH

<HG<>GMK:M>= MH :G :K>: PABGLB=>: <>EE
BM BL GHM L <HG<>GMK:M>=

3A> MHM:E GNF;>K H? =BLLHEO>=
I:KMB<E>L BG : LHEO>GM LN<A :L
P:M>K

.O>KOB>P H? %ENB= :G= $E><MKHERM> l:E:G<>


http://www.youtube.com/v/sdiJtDRJQEc
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Figure 7.1

Cells maintain water volume by actively controlling electrolyte concentrations.

© Shutterstock

(? : <>EE BL IE:<>=BG : LHENMBHG MA:M <HGM:BGL ?>P>K =BLLHEO>= |:KMB<E
ARIHMHGB< LHENMBHG MA:G MA> <>EE BML>E? P:M>K FHO>L BGMH MA> FH}!
<>EE <NLBG@ BM MbB@NEKE EM>KG:MBO>ER B?:<>EE BL IE:<>=BG : LHENM
BL FHK> <HG<>GMK:M>= DGHPG L : ARI>KMHGB< LHENMBHG P:M>K FHO>L ?|
<>EE MH MA> HNMLB=> <:NLBG@ BM MH LAKBGD ">EEL D>>| MA>BK P:M>K O}
INFIBG@ >E><MKHERM>L BG :G= HNM BG :G >??HKM MH ;:E:G<> MA> <HG<>GN
=BLLHEO>= l:KMB<E>L HG >BMA>K LB=> H? MA>BK F>F;K:G>L 6A>G : LHENMBF
>JIN:E <HG<>GMK:MBHG H? =BLLHEO>= I:KMB<E>L HG >BMA>K LB=> H? MA> F>
DGHPG L :G BLHMHGB< LHENMBHG

.O>KOB>P H? %ENB= :G= $E><MKHERM> l:E:G<>
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KEY TAKEAWAYS

V ANF:.G ;H=R BL FHLMER P:M>K

V ,HO>F>GM H? P:M>K BL K>@NE:M>= ;R <HGMKHEEBG@ MA> FHO>F>GM
>E><MKHERM>L ;>MP>>G ?ENB= <HFI:KMF>GML

V 6ABE> P:M>K F:D>L NI MA> E:K@>LM I>K<>GM:@> H? ;H=R OHENF> BM Bl
INK> P:M>K ;NM : FBOMNK> H? P:M>K <>EEL IKHM>BGL @EN<HL> EBIH]
>E><MKHERM>L :G= HMA>K LN;LM:G<>L

V (G MA> ANF:G ;H=R P:M>K :G= LHENM>L :K> =BLMKB;NM>= BGMH MPH
<HFI:KMF>GML BGLB=><>EEL <:EE>= BGMK:<>EENE:K :G= HNMLB=> <>
>QMK:<>EENE:K

V .G>H? MA> >LL>GMB:E AHF>HLM:MB< ?NG<MBHGL <:EE>= HLFHK>@NE:
:H=R BL MH F:BGM:BG ?ENB= ;:E:G<> :G= MA> =B??>K>G<>L BG <HFIHLBN\
>MP>>G ?ENB= <HFI:KMF>GML

V 3A> FHO>F>GM H? P:M>K ;>MP>>G ?ENB= <HFI:KMF>GML A:lI>GL ;R MA>
IKH<>LL H? HLFHLBL

V 6:M>K BL G>0O>K MK:GLIHKM>= :<MBO>ER MA:M BL BM G>0O>K M:D>L LI>
IKHM>BGL :G=>G>K@R ?HK P:M>K MH FHO> ;>MP>>G <HFI:KMF>GML BN\
?EHPL ?KHF :G :K>: H? AB@A <HG<>GMK:MBHG MH :G :K>: PA>K> BML
<HG<>GMK:MBHG BL EHP>K

V 4G=>K GHKF:E <BK<NFLM:G<>L : <>EE F:BGM:BGL BML P:M>K OHENF> :N\
<HGLM:GM E>O>E ;NM MA> <HFIHLBMBHG H? LHENM>L BG : <>EE BL BG
LM:M>H? ?ENQ

V 3H F:BGM:BG P:M>K ;.E:G<> : <>EE <HGMKHEL MA> FHO>F>GM H? >E><M
MH D>>| MA> MHM:E GNF;>K H? =BLLHEO>= |.KMB<E>L MA> L:F> BGLB=>
HNMLB=>

DISCUSSION STARTERS

(? MA> F>F;K:G> LNKKHNG=BG@ : <>EE P:L I>KF>:;E> MH LH=BNF PA:M
PHNE= A:lI>G MH MA> <HG<>GMK:MBHG H? LH=BNF BGLB=> :G= HNMLB-=
#BL<NLL PAR F:BGM:BGBG@ ?ENB= AHF>HLM:LBL BL : =RG:FB< IKH<>LL

.O>KOB>P H? %ENB= :G= $E><MKHERM> :E:G<>
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7.2 WaterOs Importance to Vitality

LEARNING OBJECTIVE

#>L<KB;> MA> ?HNK F:CHK ?NG<MBHGL H? P:M>K BG MA> ANF:G ;H=R

8HN @>M NI BG MA> FHKGBG@ 7?ENLA P:LM>L =HPG MA> MHBE>M M:D> : LAHI
M>>MA =KBGD >:M =KBO> P:LA MA> @KBF> ?KHF RHNK PBG=LAB>E= @>M V
=KBGD <H??>> ->QM MH : ?HNGM:BG RHN >:M ENG<A :G==HPG BM PBMA : @E:
NL> MA> MHBE>M :@:BG :G=:@:BG =KBO> AHF> IK>I:K>=BGG>K >M< ==:EE
NL> P:M>K >0O>KR =:R :G= RHN LMBEE PBEE GHM <HF> <EHL> MH MA> <HNGME
BG MA> ANF:G ;H=R .? :EE MA> GNMKB>GML P:M>K BL MA> FHLM <KBMB<:E :L
IKHO>L E>MA:E PBMABG : ?>P =:RL .K@:GBLFL A:O> :=:IM>= GNF>KHNL F><A:G
P:M>K <HGL>KO:MBHG 6:M>K NL>L BG MA> ANF:G ;H=R <:G ;> EHHL>ER <M>@
?HNK ;:LB< ?NG<MBHGL MK:GLIHKM:MBHG O>AB<E> F>=BNF ?HK <A>FB<:E K>
EN;KB<:GM LAH<D :;LHK;>K :G= M>FI>K:MNK> K>@NE:MHK

Water As a Transportation Vehicle

6:M>K BL <:EE>= MA>\NGBO>KL:E LHEO>GM] ;><:NL> FHK>

LN;LM:G<>L =BLLHEO> BG BM MA:G :GR HMA>K ?ENB= ,HE><NE>L
=BLLHEO> BG P:M>K ;><:NL> H? MA> AR=KH@>G :G= HQR@>G
FHE><NE>L :;BEBMR MH EHHL>ER ;HG= PBMA HMA>K FHE><NE>L
JHE><NE>L H? P:M>K ELNKKHNG= LN;LM:G<>L

LNLI>G=BG@ MA>F BG : L>: H? P:M>K FHE><NE>L 3A>

LHEO>GM :<MBHG H? P:M>K :EEHPL ?HK LN;LM:G<>L MH ;> FHK>

K>:=BER MK:GLIHKM>= IBE> H? NG=BLLHEO>= L:EM PHNE= ;>
=B??B<NEM MH FHO> MAKHN@AHNM MBLLN>L :LWNE the finBation of all

H? @:L HK : @EH; H? 2:M !EHH= MA> IKBF:KR MK:éfEfi‘efm;?ﬁh%fﬂfﬁﬁﬂf‘s 0
BG MA> ;H=R BL ;;HNM  I>K<>GM P:M>K #BLLHEOR= 1 "2 °0 1° "8 IHe 0
LN;LM:G<>L BG ;EHH= BG<EN=> IKHM>BGL EBIHIK{dMeBGL

@EN<HL> >E><MKHERM>L :G= F>M:;HEB< P:LM> IKH=N<ML

LN<A :L <:K;HG =BHQB=> :G= NK>: :EE H? PAB<A :K>saBMAZK

=BLLHEO>= BG MA> P:M>KR LNKKHNG=BG@ H? ;EHH= MH ;>
MK:GLIHKM>= MH <>EEL MH LNIIHKM ;:LB< ?NG<MBHGL HK :K>

K>FHO>= ?KHF <>EEL MH IK>0>GM P:LM> ;:NBE= NI :G=

MHQB<BMR !'EHH=BL GHM CNLM MA> IKBF:KR O>AB<E> H?

MK:GLIHKM BG MA> ;H=R ;NM :ELH L : 7ZENB= MBLLN> ;EHH= LMKN<MNK:EER LI
O>LL>EL MA:M PHNE= <HEE:IL> BG BML :;L>G<> 2BFBE:KER MA> :K:BG BL [>K
PBMA MA> P:M>K BG MA> ;K:BG IKHOB=BG@ LMKN<MNK>
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3A> ;:E:G<>H? A>:M @:BG PH
A>:M EHLL BG MA> ;H=R

3A> <:[:;;BEBMR H? : LN;LM:G+
LMHK> A>:M

Water As a Medium for Chemical Reactions

6:M>K BL K>JNBK>= ?HK >0>G MA> FHLM ;:LB< <A>FB<:EAKIM=KIBHGL (G
[KHM>BGRHN E>:KG>= MA:M >GSRF>L :K> IKHM>BGL :G= IKHM>BGL ?HE= BGMI
?NG<MBHG:E LA:I> ;:L>= HG AHP MA>BK :FBGH :<B= L>JN>G<>L K>:<M PBMA P:|
?HKF>= >GSRF>L FNLM <HG=N<M MA>BK LI><B?B< <A>FB<:E K>:<MBHGL BG : |
PAB<A BG :EE HK@:GBLFL BL P:M>K 6:M>K BL :G B=>:E F>=BNF ?HK <A>FB<:E k
BM <:G LMHK> : EEK@> :FHNGM H? A>:M BL >E><MKB<:EER G>NMK:E :G=A:L: I
F>.:GBG@ BM BL GHM :<B=B< HK ;:LB< ==BMBHG:EER P:M>K BL BGOHEO>= BC
K>:<MBHGL :L :G :@>GM MH ;K>:D ;HG=L HK ;R BML K>FHO:E ?KHF : FHE><NE>
JHG=L

Water As a Lubricant/Shock Absorber

,:GR F:R OB>P MA> LEBFR IKH=N<ML H? : LG>>S> L @KHLL ;NM LG>>SBG@ BL
K>FHOBG@ BKKBM:GML :G= <HNE= GHM M:D> |IE:<> PBMAHNM P:M>K ,N<NL P.
>LL>GMB:E MH =BL<A:K@> G:L:E BKKBM:GML ;NM :ELH K>JNBK>= ?HK ;K>:MAB
MK:GLIHKM:MBHG H? GNMKB>GML :EHG@ MA> @:LMKHBGM>LMBG:E MK:<M :(
P:LM> F:M>KB:EL MAKHN@A MA> K><MNF BL <HFIHL>= H? FHK> MA:G |>K<>Gl
,N<NL BL : ?KHGM EBG> =>?>GL> :@:BGLM BGCNKR :G= ?HK>B@G BGO:=>KL (|
?KHF BKKBM:GML >GMK:IL :IMAH@>GL :G=<HGM:BGL BFFNG> LRLM>F <>EEL
IIMAH@>GL 6:M>K BL MA> F:BG <HFIHG>GM H? MA> EN;KB<:MBG@ ?ENB= ;>MF
>:L>L MA> FHO>F>GM H? :KMB<NE:M>= ;HG>L

3A> :JN>HNL :G= OBMK>HNL ANFHKL PAB<A :K>?ENB=L MA:M ?BEE MA> >QMK
>R>L :G= MA> <>K>;KHLIBG:E ?ENB= LNKKHNG=BG@ MA> ;K:BG :G= LIBG:E <HK
IKBF:KBER P:M>K :G=;N??>K MA>L> HK@:GL :@:BGLM LN==>G <A:G@>L BG MA
>GOBKHGF>GM 6:M>KR ?ENB=L LNKKHNG=BG@ HK@:GL IKHOB=> ;HMA <A>FE
F><A:GB<:E IKHM><MBHG )NLM MPH P>>DL :?M>K ?>KMBEBS:MBHG P:M>K ?BE
BG : IK>@G:GM PHF:G IKHOB=BG@ : <NLABHG H? IKHM><MBHG ?HK MA> =>0>|

Water As a Temperature Regulator

GHMA>K AHF>HLM:MB< ?NG<MBHG H? MAxthdrRodgilatien BL MH ;:E:G<>
A>M @:BG PBMA A>:M EHLL :G=;H=R P:M>K |IE:RL :G BFIHKM:GM KHE> BG :<<H
MABL 'NF:G EB?> BL LNIIHKM>= PBMABG : G:KKHP K:G@> H? M>FI>K:MNK> PBI
M>FI>K:MNK> L>M IHBGM H? MA> ;H=R ;>BG@ U% U" 3HH EHP HK MHH ABC(
M>FI>K:MNK> <:NL>L >GSRF>L MH LMHI ?NG<MBHGBG@ :G= F>M:;HEBLF BL A:l
U% U" FNL<E> ?:BENK> H<<NKL :G= ARIHMA>KFB: L>ML BG M MA> HIIHLBN

MBQMK>F>H?  U% U" MA> <>GMK:E G>KOHNL LRLM>F ?:BEL :G= =>:MA K>LN

BL @HH=:M LMHKBG@ A>:M :G :MMKB;NMhéat ZalgEcityMB-LMANL A>EIL

>MBGM:BG MA> M>FI>K:MNK> L>M IHBGM H? MA> ;H=R =>LIBM> <A:G@>L BG MA

>GOBKHGF>GM

6:M>K~ L (FIHKM:G<> MH 5BM:EBMR
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3A>K> K> L>0O>K:E F><A:GBLFL BG IE:<> MA:M FHO> ;H=R P:M>K ?KHF IE:<> MH
: F>MAH= MH =BLMKB;NM> A>:M BG MA> ;H=R :G= >JN:EBS> ;H£tBI@NHK:MNK>
3A> ARIHMA:E:FNL BG MA> :K:BG BL MA> MA>KFHK>@NE:MHKR <>GM>K 3A> A
<HGM:BGL LI><B:E IKHM>BG L>GLHKL MA:M =>M><M ;EHH= M>FI>K:MNK> 3A> |
<HGM:BGL M>FI>K:MNK> L>GLHKL MA:M K>LIHG= JNB<DER MH <A:G@>L BG BF
LNKKHNG=BG@L (G K>LIHGL> MH <HE= L>GLHKL BG MA> LDBG : G>NK:E LB@
ARIHMA:E:FNL PAB<A MA>G L>G=L : LB@G:E MH LFHHMA FNL<E> MBLLN> LNKI
:EHH= O>LL>EL <:NLBG@ MA>F MH <HGLMKB<M :G= K>=N<> ;EHH= ?EHP 3ABL
EHLM MH MA> >GOBKHGF>GM 3A> ARIHMA:E:FNL :ELH L>G=L LB@G:EL MH FNI
A:BKL :G= LABO>K :G= MH >G=H<KBG> @E:G=L EBD> MA> MARKHB= MH L><K>|
<:I;;E>H? K:IFIBG@ NI F>M:;HEBLF 3A>L>:<MBHGL BG<K>:L> A>:M <HGL>KO:MB
LMBFNE:M> BML IKH=N<MBHG BG MA> ;H=R BG K>LIHGL> MH <HHEBG@ M>FI>|

Figure 7.2

Thermoregulation is the ability of an organism to maintain body temperature despite changing environmental
temperatures.

6A>G ;H=R M>FI>K:MNK> KBL>L :L PA:M H<<NKL =NKBG@ >Q>K<BL> MA> ARIH
=>M><ML :G BG<K>:L> BG ;EHH= M>FI>K:MNK> (G K>LIHGL> MA> ARIHMA:E:FNI

6:M>K~ L (FIHKM:G<> MH 5BM:EBMR
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LB@G:E MH MA> LFHHMA FNL<E> H? ;EHH= O>LL>EL <:NLBG@ MA>F MH =BE:M
;EHH= ?EHPL MH MA> ;H=R"L I>KBIA>KR .G<>HG MA> LDBG >QMK: A>:M >QBM
I>KLIBK:MBHG LP>:M PAB<ABL MH [I>K<>GM P:M>K 6:M>K HG MA> LDBG"L
>0O:IHK:M>L : IKH<>LL MA:M M:D>L >G>K@R :G= K>LNEML BG MA> EHLL H? A>:NV
<HHEBG@ MA> ;H=R />KLIBK:MBHG BL : IKH<>LL MA:M BGM>KMPBG>L M>FI>K:
AHF>HLM:LBL PBMA ?ENB= :G= >E><MKHERM> AHF>HLM:LBL 6:M>K :G=>E><M
LP>:M G>>= MH ;> K>IE>GBLA>= BG HK=>K MH F:BGM:BG ?ENB= :G= >E><MKHE
2><MBHG 1>@NE:MBHG H? 6:M>K PE:BBEE >QIE:BG MA> IARLBHEH@B<:E
F><A:GBLFL MA:M :K> BGOHEO>= BG F:BGM:BGBG@ ?ENB= :G= >E><MKHERM>
‘H=R

KEY TAKEAWAYS

V 4L>L H? P:M>K BG MA> ANF:G ;H=R <:G ;> EHHL>ER <:M>@HKBS>= BGMH
:LB< ?NG<MBHGL MK:GLIHKM:MBHG O>AB<E> F>=BNF ?HK <A>FB<:E K>
EN;KB<:GM LAH<D :;LHK;>K :G= M>FI>K:MNK> K>@NE:MHK

V 6:M>K A:L ;>>G M>KF>= MA> \NGBO>KL:E LHEO>GM] ;><:NL> FHK> LN;LM:!
=BLLHEO> BG BM MA:G :GR HMA>K ?ENB= 6:M>K BL >LL>GMB:E MH ?HKEF
:G=L>KO>L :L : F>=BNF ?HK <A>FB<:E K>:<MBHGL 6:M>K :L : <HFIHG>GM
‘H=R ?ENB-=L :<ML :L : EN;KB<:GM :G= LAH<D :;LHK:>K

V 6:M>K BL @HH=:M LMHKBG@ A>:M :G= ;N??>KL MA> ;H=R :@:BGLM >QMk
O:KB:MBHGL BG M>FI>K:MNK>

V 3A>K> K> L>0O>K:E F><A:GBLFL MA:M FHO> ;H=R P:M>K ?KHF IE:<> MH |IE
:.L : F>MAH=H? A>:M =BLMKB;NMBHG :G= M>FI>K:MNK> >JN:EBS:MBHG

DISCUSSION STARTERS

1>?>K ;:<D MA:IM>K _ +BIB=LH? MABL ;HHD :G= =BL<NLL PAR EBIB=L :K>
<H:M>= PBMA IKHM>BGL ?HKFBG@ <AREHFB<KHGL IKBHK MH :;LHKIMB
6AR =H RHNK ?BG@>KL MNKG PABM> BG MA> <HE=

6:M>K~ L (FIHKM:G<> MH 5BM:EBMR
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7.3 Regulation of Water Balance

LEARNING OBJECTIVES

#BL<NLL MA> |IARLBHEH@B<:E >O>GML MA:M MKB@ @>K MA> MABKLM F
#>L<KB;> MPH F><A:GBLFL ;R PAB<A MA> ;H=R <HGMKHEL NKBG> HNMIN

L RHN >:M : ;BM> H? ?HH= MA> L:EBO:KR @E:G=L L><K>M> L:EBO: L MA> ?HH:-
LMHF:<A @:LMKB< CNB<> BL L><K>M>= L BM >GM>KL MA> LF:EE BGM>LMBG>
L><K>M>= $:<A H? MA>L> ?ENB=L <HGM:BGL : @K>:M =>:E H? P:M>K 'HP BL MA
K>IE:<>= BG MA>L> HK@:GL 6A:M A:lI>GL MH MA> P:M>K GHP BG MA> BGM>LM
MA>K> BL :G >Q<A:G@> H? ;;HNM EBM>KL H? P:M>K :FHG@ MA> ;H=R"L HK@:
HLFHK>@NE:MBHG H? MABL >Q<A:G@> BGOHEO>L <HFIE>Q <HFFNGB<:MBHG
:K:BG DB=G>RL :G=>G=H<KBG> LRLM>F AHF>HLM:MB< @H:E ?HK :<>EE : M
HK@:G :G=:G >GMBK> HK@:GBLF BL MH ;:E:G<> P:M>K HNMINM PBMA P:M>K B

Regulation of Daily Water Input

3HM:E P:M>K HNINM I>K =R :O>K:@>L EBM>KL 3ABL FNLM ;> ;:E:G<>= PBMA I
BGINM .NK MBLLN>L IKH=N<>:KHNG= FBEEBEBM>KL H? P:M>K I>K =:R MAKH
F>M:;HEB< IKH<>LL>L 3A> K>F:BG=>K H? P:M>K HNMINM FNLM ;> ;:E:G<>= ;R =K
?ENB=L :G=>MBG@ LHEB= ?HH=L 3A>:0>K:@> ?ENB= <HGLNFIMBHG [>K =R |
:G= P:M>K @:BG>= ?KHF LHEB= ?HH=L :IIKHQBF:M>L FBEEBEBM>KL
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Figure 7.3

Dietary Gain of Water

3A> %HH=:G= -NMKBMBHG !H:K= H? MA> (GLMBMNM> H? ,>=B<BG> (., AL L>M
=>JN:M> (GM:D> ( ?HK P:M>K ?HK :=NEM F:E>L:M EBM>KL <NIL :G=:M
EBM>KL <NIL ?HK :=NEM XGLEEMNM> H? ,>=B<BG> /.G>E HG #B>M:KR 1>?>K
(GM:D>L ?HK $E><MKHERM>L [MietariREference Intakes for Water, Potassium,
Sodium, Chloride, and Sulf&teABG@MHG #" -MBHG:E <:=>FB>L /K>LL

AMMI PPP G:l >=N HI>G:HHD IAl K><HK=9B= l:@> 3A>L> BGM:D>L K>
AB@A>K MA:G MA> :O>K:@> BGM:D>H? EBM>KL (M BL BFIHKM:GM MH GHM>
P:M>K BG<EN=>L P:M>KilPidtary sources!A:M BL P:M>K <HFBG@ ?KHF ?HH=:L P
L ;>O>K:@>L />HIE> :K> GHM >QI><M>= MH <HGLNF> HK <NIL H? INK> P:M>
=R (G F>KB<: :IIKHQBF:M>ER [>K<>GM H? =B>M:KR P:M>K <HF>L ?KHF LHEB
2>>3:E> 6:M>K "HGM>GM BG RH&EIMA> K:G@> H? P:M>K <HGM>GML ?HK L>
?HH= BM>FL >O0>K:@>L BG<EN=>L P:M>K M>: <H??>> LH=:L :G= CNB<>L

1>@NE:MBHG H? 6:M>K 'E:G<>


http://www.nap.edu/catalog.php?record_id=10925
http://www.nap.edu/catalog.php?record_id=10925
http://www.nap.edu/openbook.php?record_id=10925&page=73
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35;E> 6:M>K"HGM>GM BG %HH=L

-HG?:M FBED <:GM:EHNI> LMK:P;>KKB>L P:M>KF>EHG E>MMN<> K:::@>
LIBG:<A LJIN:LA

%KNBM CNB<> RH@NKM :lIE>L @K:I>L HK:G@>L <:KKHML ;KH<<HEB [>l
IBG>:IIE>

N

I'G:G.L :OH<:=HL <HMM:@> <A>>L> KB<HMM: <A>>L> ;:D>=|HM:MH LAKBF

[.LM: E>@NF>L L:EFHG <AB<D>G ;K>:LM

&KHNG= >>? AHM =H@L LM>:D ?>M: <A>>L>

/BSS:

"A>==K <A>>L> ;:@>EL ;K>:=

/>II>KHGB <:D> ;BL<NBML

INMM>K F:K@:KBG> K:BLBGL

NIN[N[N[N[N[N|[N

6:EGNML =KR KH:LM>=I>:GNML <K:<D>KL <>K>:EL IK>MS>EL [I>:GNM ;NM

.BEL LN@:KL

2HNK<> 42 #>:KMF>GM H? @KB<NEMNK> @KB<NEMNK:E 1>L>Natid2aKOB<>
Nutrient Database for Standard RefererEe;L> -NMKB>GM #:M: +;;HK:MHKR 'HF>
[:@> AMMI PPP :KL NL=: @HO ;: ;AGK< G=E

3A>K> BL LHF> =>;:M> HO>K MA> :FHNGM H? P:M>K K>JNBK>= MH F:BGM:BG A>
MA>K> BL GH <HGLBLM>GM L<B>GMB?B< >0OB=>G<> IKHOBG@ MA:M =KBGDBC
H? P:M>K BFIKHO>L A>:EMA HK K>=N<>L MA> KBLD H? =BL>:L> (G ?:<M DB=G>
IK>O>GMBHG L>>FL MH ;> MA> HGER IK>FBL> ?HK P:M>K <HGLNFIMBHG K><HF
8HN F:R ;> LNKIKBL>= MH ?BG= HNM MA:M MA> <HFFHGER A>E=;>EB>? MA:M I>
=KBGD >B@AM HNG<> @E:LL>L H? P:M>K I>K =:R BLG"M :G H??B<B:E K><HFF:
BLG™M ;:.L>= HG :GR L<B>GMB?B< >0OB=>G<> 3A> :FHNGM H? P:M>K ?ENB=L : I>
<HGLNF> >0>KR =:R BL :<MN:EER O:KB:;E> :G= LAHNE= ;> ;:L>= HG MA> <EBF:M
EBO>L BG :L P>EE :L MA>BK :@> IARLB<:E :<MBOBMR E>O>E :G=DB=G>R ?NC
F:QBFNF ?HK P:M>K BGM:D> A:L ;>>G L>M

Thirst Mechanism: Why Do We Drink?

Thirst BL :G HLFHK>@NE:MHKR F><A:GBLF MH BG<K>:L> P:M>K BGINM 3A> MA
F><A:GBLF BL :<MBO:M>= BG K>LIHGL> MH <A:G@>L BG P:M>K OHENF> BG MA:

G HLFHK>@NE:MHKR F><A: . . — . | — .
MH BG<KorL> P-M>K BGINM B5>G FHK> L>GLBMBO> MH <A:G@>L BG ;EHH= HLFHE:EBMR !'EHH= HLFHE:EB

1>@NE:MBHG H? 6:M>K 'E:G<>


http://www.ars.usda.gov/ba/bhnrc/ndl
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=KBO>G ;R MA> <HG<>GMK:MBHG H? LH=BNF <:MBHGL 3A> NK@> MH =KBGD
<HFIE>Q BGM>KIE:R H? AHKFHG>L :G= G>NKHG:E K>LIHGL>L MA:M <HHK=BG:M
P:M>K BGINM :G= <HGMKB;NM> MHP:K= ?ENB= ;:E:G<> :G= <HFIHLBMBHG BG M
\MABKLM <>GM>K] BL <HGM:BG>= PBMABG MA> ARIHMA:E:FNL : IHKMBHG H? \
EB>L CNLM ;;HO> MA> ;K:BG LM>F (G HE=>K I>HIE> MA> MABKLM F><A:GBLF BL
K>LIHGLBO> :G=:L P> :@> MA>K> BL : AB@A>K KBLD ?HK =>AR=K:MBHG 3ABKI
MA> ?HEEHPBG@ L>JN>G<> H? IARLBHEH@B<:E >0O>GML

1><>IMHK IKHM>BGL BG MA> DB=G>R A>:KM :G= ARIHMA:E:FNL =>\
=><K>:L>= ?ENB= OHENF> HK BG<K>:L>= LH=BNF <HG<>GMK:MBHG
JEHH=

'HKFHG:E :G= G>NK:E F>LL:@>L :K> K>E:R>= MH MA> ;K:BG"L MABKL
BG MA> ARIHMA:E:FNL

3A> ARIHMA:E:FNL L>G=L G>NK:E LB@G:EL MH AB@A>K L>GLHKR :K
<HKM>Q H? MA> ;K:BG LMBFNE:MBG@ MA> <HGL<BHNL MAHN@AM
%ENB=L :K> <HGLNF>=

1><>IMHKL BG MA> FHNMA :G= LMHF:<A =>M><M F><A:GB<:E FHO>F
BGOHEO>= PBMA ?ENB= BG@>LMBHG

>NK:E LB@G:EL :K> L>GM MH MA> ;K:BG :G= MA> MABKLM F><A:GBL
H??

3A> IARLBHEH@B<:E <HGMKHE H? MABKLM BL MA> ;:<D NI F><A:GBLF MH BG<t
BGINM %ENB= BGM:D> BL <HGMKHEE>= IKBF:KBER ;R <HGL<BHNL >:MBG@ :G
=>|>G=>GM HG LH<B:E :G= <NEMNK:E BG?EN>G<>L %HK >Q:FIE> RHN FB@QAM
=KBGDBG@ : @E:LL H? HK:G@> CNB<> :G=>MBG@ : ;HPE H? <>K>:E >O>KR FF-
L<AHHE HK PHKD ,HLM F>KB<:G :=HE>L<>GML A:0>: =:BER A:;BM H? LH?M =KI
<HGLNFIMBHG 2H?M =KBGD <HGLNFIMBHG BL BG?EN>G<>= ;R =>FH@K:IAB<L
=KBGDL LH<B:E BFIl:<ML :G=I>KLHG:E ;>A:OBHK

1>@NE:MBHG H? 6:M>K 'E:G<>
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Regulation of Daily Water Output

Figure 7.4<idneys

A primary function of the kidneys is to filter blood and remove wastes. They play a major role in fluid and
electrolyte balance.

© Thinkstock

L LM:M>= =:BER P:M>K HNMINM :O>K:@>L EBM>KL 3A>K>:K>MPH MRI>L H?
?BKLM MRIirsBhsible water loss F>:GBG@ P> :K> NG:P:K>H? BM 3A>;H=R EHL>L
HNM FBEEBEBM>KL H? BML =:BER P:M>K HNMINM MAKHN@A >QA:E:MBHG
FBEEBEBM>KL BL EHLM MAKHN@A HNK LDBG 3A> L><dé¢@silHRvatdé? HNMINM Bl
loss F>:GBG@ P> :K>:P:K>H? BM 4KBG> :<<HNGML ?HK :;HNM FBEEBEBM>}
HNMINM :G= ?><>L :<<HNGM ?HK KHN@AER FBEEBEBM>KL H? P:M>K HNMIN
NKBG> HNMINM BL : IKBF:KR ?NG<MBHG H? MA> DB=G>RL :G= BGOHEO>L <HF
MA> ;K:BG :G=>G=H<KBG> LRLM>F

The Kidneys Detect Blood Volume

3A> DB=G>RL :K> MPH ;>:G LA:I>= HK@:GL >:<A ;;HNM MA> LBS>H? : ?BLM :G=|
>BMA>K LB=> H? MA> LIBG> CNLM ;>EHP%RB@ NR><.@B=G>RIA> DB=G>RL

?BEM>K :;HNM EBM>KL H? ;EHH=:G=IKH=N<> HG :0>K:@> EBM>KL H? NKI
4KBG> BL FHLMER P:M>K :NM BM :ELH <HGM:BGL >E><MKHERM>L :G= P:LM> |k

1>@NE:MBHG H? 6:M>K 'E:G<>
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NK>: 3A> :FHNGM H? P:M>K ?BEM>K>= ?KHF MA> ;EHH= :G=>Q<K>M>=:L NKBC
=>>G=>GM HG MA> :FHNGM H? P:M>K BG :G= MA> >E><MKHERM> <HFIHLBMBI

*B=G>RL A:0> IKHM>BG L>GLHKL MA:M =>M><M ;EHH= OHENF> ?KHF MA> |K>L|
LMK>M<A BG MA> ;EHH= O>LL>EL H? MA> DB=G>RL 6A>G ;EHH= OHENF>BL E
=>M><M =><K>:L>= [K>LLNK> :G= L><K>M> MA> >GSRF> K>GBG 1>GBG MK:O>|
:G=<E>:0>L :GHMA>K IKHM>BG BGMH MA> :<MBO> AHKFHG> :G@BHM>GLBG
M:K@>ML MAK>> =B??>K>GM HK@:GL MA> :=K>G:E @E:G=L MA> ARIHMA:E:FN
FNL<E> MBLLN> LNKKHNG=BG@ MA> :KM>KB>L MH K:IB=ER K>LMHK> ;EHH= O
<HGL>IJN>GMER [IK>LLNK>

%BKLM :G@BHM>GLBG MK:O>EL MH MA> HNM>K I>KBF>M>K H? MA> :=K>G:E (
LMBFNE:M>L K>E>:L.> H? MA> AHKFHG> :E=HLM>KHG> E=HLM>KHG> MK:O>EL
DB=G>RL :G= LMBFNE:M>L MA> LH=BNF IHM:LLBNF INFI L : K>LNEM H? MA> INI
PHKD MA> ;EHH= K>:;LHK;L MA> LH=BNF ?KHF MA> EBJNB= MA:M A:L :EK>:=R ;>
;R MA>DB=G>RL 6:M>K ?HEEHPL LH=BNF BGMH MA> ;EHH= ;R HLFHLBL K>LNE
P:M>K BG MA> NKBG> :G= K>LMHK>= ?ENB=;:E:G<> :G= <HFIHLBMBHG H? ;EHH

->0QM :G@BHM>GLBG MK:O>EL MH MA> ARIHMA:E:FNL PA>K> BM LMBFNE:M>L
F><A:GBLF :G= MA> K>E>:L.> H? :GMB=BNK>MB< AHKFHG> GMB=BNK>MB< AHI
;:<D MH MA> DB=G>RL PA>K> BM BG<K>:L>L P:M>K K>:;LHKIMBHG

+.LMER :G@BHM>GLBG M:K@>ML LFHHMA FNL<E> MBLLN> LNKKHNG=BG@ :K
MA>F MH <HGMK:<M G:KKHP MA> ;EHH= O>LL>EL PAB<A :LLBLML BG >E>O:M
IK>LLNK>

The Hypothalamus Detects Blood Osmolality

Figure 7.5

1>@NE:MBHG H? 6:M>K 'E:G<>
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Sodium and fluid balance are intertwined.

.LFHK><>IMHKL LI><B:EBS>= IKHM>BG K><>IMHKL BG MA> ARIHMA:E:FNL =>M
<HG<>GMK:MBHG BG MA> ;EHH= (G K>LIHGL> MH : AB@A LH=BNF E>O>E MA>
:<MBO:M>L MA> MABKLM F><A:GBLF :G= <HG<NKK>GMER LMBFNE:M>L MA> K>
:GMB=BNK>MB< AHKFHG> 3ANL BM BL GHM HGER DB=G>RL MA:M LMBFNE:M>
AHKFHG> K>E>:L> ;NM :ELH MA> ARIHMA:E:FNL 3ABL =N:E <HGMKHE H? :GMB-
AHKFHG> K>E>:L> :EEHPL ?HK MA> ;H=R MH K>LIHG= MH ;HMA =><K>:L>= ;EHH:
:G=BG<K>:L.>= ;EHH= HLFHE:EBMR

The Adrenal Glands Detect Blood Osmolality

"SEEL BG MA> :=K>G:E @E:G=L L>GL> PA>G LH=BNF E>O>EL :K> EHP :G=PA>G
E>O>EL :K> AB@A BG MA> ;EHH= (G K>LIHGL> MH >BMA>K LMBFNENL MA>R K
:E=HLM>KHG> 3A>K>?HK> :E=HLM>KHG> BL K>E>:L>= BG K>LIHGL> MH :G@B}
LMBFNE:MBHG :G=BL :ELH <HGMKHEE>= ;R ;EHH= >E><MKHERM> <HG<>GMK:|
<:L> :E=HLM>KHG> <HFFNGB<:M>L MA> L:F> F>LL:@> PAB<A BL MH BG<K>:L>

K>:;LHKIMBHG :G= <HGL>JN>GMER P:M>K K>:;:LHKIMBHG (G >Q<A:G@> IHM:LL
>Q<K>M>=

3A> F><A:GBLFL BGOHEO>= BG K>@NE:MBG@ P:M>K BGINM :G= HNMINM :K> B
PBMA MAHL> <HGMKHEEBG@ >E><MKHERM> ;:E:G<> (G : A>:EMAR BG=BOB=N
<HHK=BG:M>= <HGMKHE H? ?ENB= :G= >E><MKHERM> E>O>EL BG MA> ;H=R >(
'HP>0>K BG : I>KLHG PBMA A>:KM ?:BENK> MA> <KHLLM:ED ;>MP>>G HK@:GL
<HGL>IN>G<>L '">:KM ?:BENK> K>LNEML BG : =><K>:L.> BG ;EHH= HNMINM ?KHF
PAB<A EHP>KL ;EHH= IK>LLNK> (G K>LIHGL> MH MA> EHP>K ;EHH= IK>LLNK> N
K>E>:L> K>GBG E>=BG@ MH MA> K>E>:L.> H? :GMB=BNK>MB< AHKFHG> GME
;<ML HG MA> DB=G>RL :G= BG<K>:L.>L P:M>K K>:;LHKIMBHG MA>K>;R BG<K>:LI
OHENF> :G= IK>LLNK> 3ABL F:D>L MA> A>:KM PHKD A:K=>K :G= >Q:<>K;:M>L M/
<HG=BMBHG 3H ;EH<D MABL K>LIHGL> I>HIE> PBMA A>:KM ?:BENK> :K> MK>:N
MA:M ;EH<D MA> DB=G>RL" <HFI>GL:MHKR K>LIHGL> #BNK>MB<L :K>=KN@L N
:R BGAB;BMBG@ MA> :<MBHGL H? :GMB=BNK>MB< AHKFHG> HK ;R IKHFHMBG(
BG MA> NKBG> 3ABL BG<K>:L>L P:M>K HNMINM :G= ;EHH= IK>LLNK> BL K>=N<:
:EHG@ PBMA HMA>K =KN@L :K> NL>?NE BG MK>:MBG@ A>:KM ?:BENK> :G= BC(
IK>LLNK> BG I>HIE> PBMA ARI>KM>GLBHG

1>@NE:MBHG H? 6:M>K 'E:G<>
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KEY TAKEAWAYS

V AHF>HLM:MB< @H:E ?HK : <>EE MBLLN> HK@:G :G=>GMBK> HK@:GBl
:E:G<> P:M>K HNIMNM PBMA P:M>K BGINM 3A> :FHNGM H? P:M>K : I>KLF
LAHNE= <HGLNF> >0O>KR=:R BL O:KB:;E> :G= LAHNE= ;> ;:L>= HG MA> <EE
. I>KLHG EBO>L BG L P>EE L MA>BK :@> IARLB<:E :<MBOBMR E>0O>E :(
?NG<MBHG

V 3ABKLM K>LNEML ?KHF : <HFIE>Q BGM>K:<MBHG H? AHKFHG>L :G= G>N
K>LIHGL>L MA:M <HHK=BG:M> MH :<AB>0> ?ENB= ;.E.G<> :G= <HFIHLBMIE
MA> ;H=R 3ABKLM BL MKB@ @>K>= ;R >BMA>K : =><K>:L> BG ;EHH= OHE
BG<K>:L> BG ;EHH= HLFHE:EBMR

V .MA>K F><A:GBLFL ;R PAB<A :H=R P:M>K ::E:G<> BL F:BGM:BG>= :K>
:BF>=:M <HGMKHEEBG@ MA> P:M>K OHENF> H? NKBG> 3A> :FHNGM H?
?BEM>K>= ?KHF MA> ;EHH=:G= >Q<K>M>=:L NKBG> BL =>|>G=>GM NIHG
:FHNGM H? P:M>K BG ;EHH= :G= MA> >E><MKHERM> <HFIHLBMBHG H? ;E

V 3A> K>@NE:MBHG H? P:M>K HNMINM BGOHEO>L <HFIE>Q <HFFNGB<:ME
>MP>>G MA> DB=G>RL ARIHMA:E:FNL :G=>G=H<KBG> @E:G=L

DISCUSSION STARTERS

6AR =H I>HIE> NKBG:M> FHK> H?M>G PA>G BM BL <HE= HNMLB=>
#BL<NLL MA>LB@GL RHN ?BKLM =>M><M PA>G RHN :K> MABKLMR

1>@NE:MBHG H? 6:M>K 'E:G<>
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7.4 Electrolytes Important for Fluid Balance

3A> :FHNGM H? . KMB<E>L B
OHENF> H? P:M>K

3A> ?HK<> >Q>KM>= ;R LHEN
=B??>K>GM <HG<>GMK:MBH
>BMA>K LB=> H? : L>E><MB(
I>KF>:; E> F>FK:G>

LEARNING OBJECTIVE

$0QIE:BG MA> KHE> H? MA> >E><MKHERM>L LH=BNF IHM:LLBNF :G=<AE
?ENB=;:E:G<>

"SEEL :K> :HNM [>K<>GM P:M>K :G= ;EHH= |E:LF: BL :;HNM [>K<>GM P:M>K 6
MA>G =H>L MA> P:M>K GHM ?EHP ?KHF ;EHH= IE:LF: MH <>EEL 3A> F:BGM>G:(
NG>JIN:E OHENF>L H? P:M>K ;>MP>>G ?ENB= <HFI:KMF>GML BL :<AB>0>= ;R ;:E
?HK<> H? P:M>K AR=KHLM:MB< IK>LLNK> :@:BGLM MA> ?HK<> H? :EE =BLLHE(
Concentration F>:GL MA>:FHNGM H? I:KMB<E>L BG : L>M OHENF> H? P:-M>K 1>
BG=BOB=N:E LHENM>L <:G =B??>K BG <HG<>GMK:MBHG ;>MP>>G MA> BGMK:<
>QMK:<>EENE:K ?ENB=L ;NM MA> MHM:E <HG<>GMK:MBHG H? :EE =BLLHEO>=

3A> ?HK<> =KBOBG@ MA> P:M>K FHO>F>GM MAKHN@A MA> L>E><MBO>ER >}
F>F;K:G> BL MA> AB@A>K LHENM> <HG<>GMK:MBHG HG MA> HG> LB=> 2HENI
<HG<>GMK:MBHGL HG >BMA>K LB=> H? : L>E><MBO>ER I>KF>:;E> F>F;K:G> >Q
<:EE>esmotic pressure 3A> AB@A>K <HG<>GMK:MBHG H? LHENM>L HG HG> LE
<HFI:K>= MH MA> HMA>K H? MA> 4 MN;> >Q>KML HLFHMB< IK>LLNK> INEEBG@
AB@A>K OHENF> HG MA> LB=> H? MA> 4 MN;> <HGM:BGBG@ FHK> =BLLHEO>=
MA> HLFHMB< IK>LLNK> BL >JN:E MH MA> IK>LLNK> H? MA> P:M>K HG MA> L>E
I>KF>::E> F>F;K:G> G>M P:M>K FHO>F>GM LMHIL MAHN@A BM LMBEE =B??NL
?HKMA :M :G >JIN:E K:M>

.G>>IN:MBHG >Q>FIEB?RBG@ >JN:E <HG<>GMK:MBHGL ;NM =B??>K>GM OHEI
?HEEHPBG@

@K:FL H? @EN<HL>BG EBM>K @K:FLH? @EN<HL>BG EBM>KL @+ @

3A> =B??>K>G<>L BG <HG<>GMK:MBHGL H? I:KMB<NE:K LN;LM:G<>L IKHOB=> <
@K:=B>GML MA:M <>EEL <:G NL> MH I>K?HKF PHKD <HG<>GMK:MBHG @K:=B
IHM>GMB:E >G>K@R EBD> P:M>K :;HO>: =:F 6A>G P:M>K ?:EEL MAKHN@A : =:I
IHM>GMB:E >G>K@R BL <A:G@>= MH FHOBG@ >G>K@R DBG>MB< MA:M BG I

> MRM;BG>L 2BFBE:KER PA>G :G >E><MKHERM> :M AB@A>K <HG<>GMK:MBHG |

?ENB= BL MK:GLIHKM>= BGMH : <>EE MA> IHM>GMB:E >G>K@R BL A:KG>LL>=
MpAKYHKF PHKD

GL HG

>ER
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">EEL :K> <HGLM:GMER MK:GLIHKMBG@ GNMKB>GML BG :G= P:LM>L HNM 'HP
<HG<>GMK:MBHG H? LHENM>L F:BGM:BG>= B? MA>R :K> BG : LM:M> H? ?ENQ
>E><MKHERM>L <HF> BGMH IE:R 3A> <>EE HK FHK> LI><B?B<:EER MA> GNF>}
IHM:LLBNF INFIL BG BML F>F;K:G> <HGMBGNHNLER INFIL LH=BNF BHGL HNM N
>LM:;;EBLA : <A>FB<:E @K:=B>GM 3A> MK:GLIHKM IKHM>BG <:EE>= MA> @EN<
NL>L MA> LH=BNF @K:=B>GM MH IHP>K @EN<HL> FHO>F>GM BGMH MA> <>EE
@EN<HL> ;HMA FHO> BGMH MA> <>EE 6:M>K [:.LLBO>ER ?HEEHPL MA> LH=BNF
'E:G<> MA> LH=BNF IHM:LLBNF INFI MK:GL?>KL LH=BNF ;:<D MH MA> >QMK:<>|
?ENB= :G= P:M>K ?HEEHPIME>> (GM>K:<MBO> $0O>KR <R<E> H? MA> LH=BNF

IHM:LLBNF INFI BGOHEO>L MA> FHO>F>GM H? MAK>> LH=BNF BHGL HNM H? : <
>Q<A:G@> ?HK MPH IHM:LLBNF BHGL BGMH : <>EE 3H F:BGM:BG <A:K@> G>NN\
HNMLB=> H? <>EEL >O>KR LH=BNF <:MBHG BL ?HEEHP>= ;R : <AEHKB=> :GBHC
MA> INFI <HLML HG> FHE><NE> H? 3/ :=>GHLBG> MKBIAHLIA:M> 3A> <HGLM:(
H? MA> LH=BNF IHM:LLBNF INFI F:BGM:BGL MA> LHENM> >JNBEB;KBNF :G= <HC
P:M>K =BLMKB;NMBHG ;>MP>>G BGMK:<>EENE:K :G=>QMK:<>EENE:K ?ENB=L

3A> NG>IN:E FHO>F>GM H? MA> IHLBMBO>ER <A:K@>= LH=BNF :G= IHM:LLBNF
BGMK:<>EENE:K ?ENB= FHK> G>@:MBO>ER <A:K@>= MA:G MA> >QMK:<>EENE
@K:=B>GM BL :GHMA>K LHNK<> H? >G>K@R MA:M : <>EE NL>L MH I>K?HKF PHI
E>:KG MA:M MABL <A:K@> @K:=B>GM :G= MA> LH=BNF IHM:LLBNF INFI :K> :ELH
?HK G>KO> <HG=N<MBHG :G= FNL<E> <HGMK:<MBHG 3A> F:GR ?NG<MBHGL H
IHM:LLBNF INFI BG MA> ;:H=R :<<HNGM ?HK :IIKHQBF:M>ER : JN:KM>K H? MHM:E
>G>K@R >QI>G=BMNK>

Interactive 7.1

5B>P MABL :GBF:MBHG H? MA> LH=BNF IHM:LLBNF INFI F:BGM:BGBG@ ?ENB-=
BG <>EEL

AMMI GNMKBMBHG C;IN; <HF K>LHNK<>L :GBF:MBHGL <?F B= =>N@

$E><MKHERM>L (FIHKM:GM ?HK %ENB= :E:G<>
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The sodium-potassium pump is the primary mechanism for cells to maintain water balance between themselv
their surrounding environment.

Sodium

2H=BNF BL OBM:E GHM HGER ?HK F:BGM:BGBG@ ?7ENB=;:E:G<>;NM :ELH ?HK
>LL>GMB:E ?NG<MBHGL (G <HGMK:LM MH F:GR FBG>K:EL LH=BNF :;LHKIMBHC
BGM>LMBG> BL >QMK>F>ER >??7B<B>GM :G= BG : A>EMAR BG=BOB=N:E :EE >C(
>Q<K>M>= ;R MA> DB=G>RL (G ?:<M O>KR EBMME> LH=BNF BL K>JNBK>= BG \
FBEEB@K:FL ;><:NL>MA> DB=G>RL :<MBO>ER K>:;LHK; LH=BNF *B=G>R K>:;L}
LH=BNF BL AHKFHG:EER <HGMKHEE>= :EEHPBG@ ?HK : K>E:MBO>ER <HGLM:
<HG<>GMK:MBHG BG MA> ;EHH=

Other Functions of Sodium in the Body

3A> L><HG= GHM:;E> ?NG<MBHG H? LH=BNF BL BG G>KO> BFINEL> MK:GLFBLL
BFINEL> MK:GLFBLLBHG K>LNEML ?KHF MA> MK:GLIHKM H? LH=BNF <:MBHGL |
PAB<A <K>:M>L : <A:IK@> =B??>K>G<> HK OHEM:@> ;>MP>>G MA> G>KO> <>E|
>QMK:<>EENE:K >GOBKHGF>GM 2BFBE:K MH AHP : <NKK>GM FHO>L :EHG@ : |
<NKK>GM FHO>L :EHG@ : G>KO> <>EE 2MBFNE:MBG@ : FNL<E> <HGMK:<MBH
MA> FHO>F>GM H? LH=BNF BHGL :L P>EE :L HMA>K BHG FHO>F>GML %HK : FN
<HGMK:<M : G>KO> BFINEL> MK:O>EL MH : FNL<E> 3A> FHO>F>GM H? MA> LH:-
BG MA> G>KO> <HFFNGB<:M>L MH MA> FNL<E> ;R K>E>LBG@ MA> G>NKHMK:!
:<>MRE<AHEBG> <>MRE<AHEBG> LB@G:EL LH=BNF <A:GG>EL BG MA> FNL<E
LH=BNF KNLA>L BG <K>:MBG@ :GHMA>K <NKK>GM MA:M MK:O>EL :EHG@ MA:

$E><MKHERM>L (FIHKM:GM ?HK %ENB= :E:G<>
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<NEFBG:MBG@ BG <HGMK:<MBHG (G ;HMA MA> G>KO> <>EE :G= MA> FNL<E>"
MA:M P>GM BG =NKBG@ : LMBFNENL GHP A:L MH ;> FHO>= HNM ;R MA> LH=BNI
INFI

2H=BNF BL >LL>GMB:E ?HK GNMKB>GM :;LHKIMBHG BG MA> LF:EE BGM>LMBG:
GNMKB>GM K>:;LHKIMBHG BG MA> DB=G>R FBGH :<B=L @EN<HL> :G= P:M>K
MA>BK P:R ?KHF MA> LF:EE BGM>LMBG> MH MA> ;EHH= 3H =H LH MA>R I:LL M/
BGM>LMBG:E <>EEL HG MA>BK P:R MH MA> ;EHH= 3A> MK:GLIHKM H? GNMKB:
BGM>LMBG:E <>EEL BL ?:<BEBM:M>= ;R MA> LH=BNF IHM:LLBNF INFI PAB<A ;R
LH=BNF HNM H? MA> <>EE <K>:M>L : AB@A>K LH=BNF <HG<>GMK:MBHG HNMI
K>IJNBKBG@ 3/

Sodium Imbalances

2P>:MBG@ BL : AHF>HLM:MB< F><A:GBLF ?HK F:BGM:BGBG@ ;H=R M>FI>K:MN¥
BG?EN>G<>L ?ENB= :G= >E><MKHERM> ;:E:G<> 2P>:M BL FHLMER P:M>K ;NM :I
LHF> >E><MKHERM>L FHLMER LH=BNF :G= <AEHKB=> 4G=>K GHKF:E >GOBKF
<HG=BMBHGL B> GHM AHM ANFB==:RL P:M>K :G= LH=BNF EHLL MAKHN@A
G>@EB@B;E> ;NM BL AB@AER O:KB:;E> :FHG@ BG=BOB=N:EL (M BL >LMBF:M:
FBGNM>L H? AB@A BGM>GLBMR IARLB<:E :<MBOBMR EBD> IE:RBG@ : @:F>H
IKH=N<>:IIKHQBF:M>ER HG> EBM>K H? LP>:M AHP>0>K MA> :FHNGM H? LP>:M
AB@AER =>I>G=>GM HG >GOBKHGF>GM:E <HG=BMBHGL EBM>K H? LP>:M MI
>MP>>G :G= @K:FL H? LH=BNF :G= MA>K>?HK> >Q>K<BLBG@ ?HK FNEMBIE>
K>LNEM BG : AB@A :FHNGM H? LH=BNF EHLL BG LHF> I>HIE> ==BMBHG:EER /
IKH=N<> LN;LM:GMB:E LH=BNF EHLL MAKHN@A LP>:M (G >BMA>K <:L> MA> EH
> LBER K>IE:<>= BG MA> G>QM LG:<D HK F>:E

(G :MAE>Myponatremia HK : EHP ;EHH= LH=BNF E>O>E BL GHM LH FN<A MA> K
>Q<>LLBO> LH=BNF EHLL BG LP>:M ;NM K:MA>K =KBGDBG@ MHH FN<A P:M>K
P:M>K =BENM>L MA> LH=BNF <HG<>GMK:MBHG BG ;EHH= (EEG>LL>L <:NLBG(
LP>MBG@ :G==B:KKA>: F:R :ELH <:NL> ARIHG:MK>FB: 3A> LRFIMHFL H?

ARIHG:MK>FB: :ELH <:EE>= P:M>K BGMHQB<:MBHG LBG<> BM BL H?M>G MA> k
G:NL>: FNL<E> <K:FIL <HG?NLBHG =BSSBG>LL :G=BG L>0>K> <:L>L <HF: :G=
3A> IARLBHEH@B<:E >O>GML MA:M H<<NK BG P:M>K BGMHQB<:MBHG :K> MA>

$Q<>LLBO> LH=BNF EHLL :G= HK P:M>K BGM:D>

2H=BNF E>O>EL ?:EE BG ;EHH=:G= BG MA> ?ENB= ;>MP>>G <>EEL
6:M>K FHO>L MH PA>K> LHENM>L :K> FHK> <HG<>GMK:M>= B > BG!
"SEEL LP>EE

2RFIMHFL BG<EN=BG@ G:NL>: FNL<E> <K:FIL <HG?NLBHG =BSSB!
BG L>0O>K> <:L>L <HF: :G==>:MA K>LNEM

$E><MKHERM>L (FIHKM:GM ?HK %ENB= :E:G<>
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'RIHG:MK>FB: BG >G=NK:G<> :MAE>M>L LN<A L F:K:MAHG
KNGG>KL <:G ;>:0HB=>=;R =KBGDBG@ MA> <HKK><M :FHNGM
H? P:M>K PAB<A BL :;HNM <NI >0>KR MP>GMR FBGNM>L
=NKBG@ MA> >0>GM 2IHKML =KBGDL :K> ;>MM>K :M K>LMHKBG@
?ENB=:G= ;EHH= @EN<HL> E>O>EL MA:G K>IE:<BG@
>SE><MKHERM>L #NKBG@ :G >G=NK:G<>>0>GM RHN PHNE= ;>
>MM>K H?? =KBGDBG@ P:M>K :G=>MBG@ :G >G>K@R ‘K MA:M
<HGM:BGL LN@:KL IKHM>BGL :G= >E><MKHERM=[ RS Serena viillams, one
the reatest female tennis
F>KB<:G "HEE>@> H? 2IHKML ,>=B<BG> LN@@>LMI;L},§§(JR§ngbmy in the
>Q>K<BLBG@ ?HK EHG@>K MA:G HG> AHNK RHN extMnit@zeAB@bon lose too
<K;HAR=K:M> Z @K:FL I>K AHNK H? >Q>K<BL> fEdGG@ium through sweat.
PBMA :FIE> P:M3KHGO>KMBGH 5 >M :E \ F>KB<:G
"HEE>@> H? 2IHKML ,>=B<BG> /HLBMBHG 2M:G= $(FBrKieBitockG=
%ENB= 1>|E:<>F>@RI-MBHG:E +B;K:KR H? ,>=B<BG>
-:MBHG:E (GLMBMNM>L HW&dIEMA and Science in
Sports and ExercisésH ):GN:KR BZzOBB
AMMI PPP G<;B GEF GBA @HO IN;F>= 6:M<A
HNM ?HK MA> ?:M <HGM>GM :L LHF>MBF>L >G>K@R ;:KL <HGM:BG : A>?MR =H
>Q>K<BLBG@ HO>K :G AHNK :M AB@A BGM>GLBMR RHN <:G LDBI MA> LIHKML
MA> P:M>K %HK MAHL> PAH =H GHM >Q>K<BL> HK =H LH :M EHP MH FH=>K:M>
LIHKML =KBGDL :K> :GHMA>K LHNK<> H? >QMK: <:EHKB>L LN@:K :G= L:EM

Needs and Dietary Sources of Sodium

3A> (., AlLL>M :G (E>O>E ?HK LH=BNF ?HK A>:EMAR :=NEML ;>MP>>G MA> :@>
GBG>M>>G :G=?B?MR:M @K:FL FBEEB@R:H> 2#B>M:KR 1>?>K>G<>
(GM:D>L ?HK 2H=BRFE> L:EM BL :IIKHOBF:M>ER [I>K<>GM LH=BNF :G= [>K<>C(
<AEHKB=> L : K>?>K>G<>|HBGM HGER M>:LIHHG H? L:EM BL G>>=>= BG MA>
MA> ( ?HK LH=BNF 3A> (M:D>L BGMH :<<HNGM MA> :FHNGM H? LH=BNF EHLN
=NKBG@ K><HFF>G=>= |IARLB<:E :<MBOBMR E>0O>EL :G=:==BMBHG:EER IKHOE
LN??B<B>GM BGM:D> H? HMA>K GNMKB>GML LN<A :L <AEHKB=> F>:GBG@ M!/
HMA>K GNMKB>GML BG HNK =B>M P> A:O> MH :EEHP ?HK : AB@A>K BGM:D> I
3HE>K:;E> 41I>K (GM:D> +>0>E 4+ ?HK LH=BNFBL @K:FL I>K =:R ?HK :=NEML
HO>K M>:LIHHG H? L:EM <HGM:BGL MA> @K:FL H? LH=BNF K><HFF>G=>= 3
<HGLB=>K>=:lIKHIKB:M> ?HK A>:EMAR BG=BOB=N:EL ;NM GHM MAHL> PBMA Al
AB@A ;EHH= IK>LLNK> 3A> (., >LMBF:M>L MA:M @K>:M>K MA:G I>K<>GM H? |
I>K<>GM H? PHF>G BG F>KB<: <HGLNF> L:EM BG >Q<>LL H? MA> 4+ :GR L<B
LMN=B>L =>FHGLMK:M> MA:M K>=N<BG@ L:EM BGM:D> IK>O>GML ARI>KM>GLI
K>=N<BG@ ;EHH= IK>LLNK> :?M>K ARI>KM>GLBHG BL =B:@GHL>= :G= K>=N<>
<:K=BHO:L<NE:K =BL>:L> 3A> (., K><HFF>G=L MA:M I>HIE> HO>K ?B?MR ?KB<:t
F>KB<:GL =B:;>MB<L :G= MAHL> PBMA <AKHGB< DB=G>R =BL>:L.> LAHNE= <H(
FHK> MA:G @K:FL H? LH=BNF I>K =:R 3A> F>KB<:G >:KM LLH<B:MBHG '
LM:M>L MA:M :EE F>KB<:GL GHM CNLM MAHL> EBLM>= LAHNE= <HGLNF> E>L
H? LH=BNF I>K =:R MH IK>0O>GM <:K=BHO:L<NE:K =BL>:L> 3A> ' K><HFF>G=L v
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http://www.nlm.nih.gov
http://www.ncbi.nlm.nih.gov/pubmed/9303999
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;><:NL> FBEEBHGL H? I>HIE> A:O> KBLD ?:<MHKL ?HK ARI>KM>GLBHG :G= MA>
>0B=>G<> LNIIHKMBG@ MA:M EHP>K LH=BNF =B>ML :K> IK>O>GMBO> :@:BGL

35E>  #B>MKR 1>?7>K>G<> (GM:D>L ?HK 2H=BNF

(G?:GML Z FHGMAL -#

(G?:GML Z FHGMAL -#

"ABE=K>G Z R>:KL

"ABE=K>G Z R>:KL

"ABE=K>G Z R>KL

=HE>L<>GML Z
R>:KL

=NEML Z R>:KL

=NEML Z R>:KL

=NEML  R>KL

ND = not determined

2HNK<> (GLMBMNM> H? ,BiBiaBReference Intakes: Water, Potassium, Sodium,
Chloride, and Sulfa®%>;KN:KR AMMI PPP BHF >=N 1>IHKML  #B>M:KR
1>?>K>G<> (GM:D>L 6:M>K /HM:LLBNF 2H=BNF "AEHKB=> :G= 2NE?:M> :LIQ

Food Sources for Sodium

,HLM LH=BNF BG MA> MRIB<:E F>KB<:G =B>M <HF>L ?KHF IKH<>LL>= :G= IK>|:K
?HH=L ,:GN?:<MNK>KL :== L:EM MH ?HH=L MH BFIKHO> M>QMNK> :G= ?E:OHK
IK>L>KO:MBO> 3A> :FHNGM H? L:EM BG LBFBE:K ?HH= IKH=N<ML O:KB>L PB=>|
LN<A :L F>:M IHNEMKR :G==:BKR ?HH=L <HGM:BG G:MNK:EER H<<NKKBG@ LI
>Q:FIE> HG> <NI H? EHP ?:M FBED <HGM:BGL FBEEB@K:FL H? LH=BNF -:MN¥
H<<NKKBG@ LH=BNF :<<HNGML ?HK E>LL MA:G [I>K<>GM H? =B>M:KR BGM:D:
=B>M %HK MA> LH=BNF <HGM>GML H? O:KBENL ?AH=BNE*HGM>GML H?
2>E><M>= %HH=L
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http://www.iom.edu/Reports/2004/Dietary-Reference-Intakes-Water-Potassium-Sodium-Chloride-and-Sulfate.aspx
http://www.iom.edu/Reports/2004/Dietary-Reference-Intakes-Water-Potassium-Sodium-Chloride-and-Sulfate.aspx
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35;E> 2H=BNF "HGM>GML H? 2>E><M>= %HH=L

Figure 7.6

IK>:=L :EE MRI>L HS Z
1B<>"A>Q <>K>:E <

1:BLBG IK:G <>K>:E <

&K:GHE: ;:K K

%KHS>G IBSS: IE:BG <A>>L> HS 4
%KHS>G O>@>M:;E>L :EE MRI3L < Z

2:E:==K>LLBG@ K>@NE:K ?:M |:EELMRI>L Z
2:EL: 3;LI z
2HNI MHF:-MH K><HGLMBMNMpP=HS 4
3HF:MH CNB<> HS T < z
/HM:MH <ABIL HS @ 4
3HKMBEE: <ABIL HS @ 4
IK>MS>EL HS @ Z
/HM:MH F>=BNF Z

/HKD HS

"AB<D>G _K>LM

"AB<D>G ?:LM ?HH==BGG>K

"AB<D>G GHH=E> LHNI <

"F HS
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#BEE IB<DE>

2P>>M IB<DE>

2HR L:N<> 3;Ll
"HKG HG <H; >:K
"GG>=<HKG <
:D>=;>:GL <:GG>= <
'HM =H@

INK@>K ?:LM ?HH=

":MLNI 3;LI
2M>:D HS
":GG>= MNG: HS
%K>LA MNG: HS
#KR KH:LM>= |>:GNML <

"A>==:K <A>>L> HS
F>KB<:G <A>>L> HS
3:1 P:M>K HS

Interactive 7.2

3H ?BG= HNM MA> LH=BNF <HGM>GM H? HMA>K ?HH=L OBLBM MA> 42# -:MB
#:M:::L> ?HK 2M:G=:K= 1>?7>K>G<> 1>E>:L>

AMMI PPP G:E NL=: @HO ?GB< ?HH=<HFI #:M: 21 PMK:GD LK : |=?
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http://www.nal.usda.gov/fnic/foodcomp/Data/SR17/wtrank/sr17a307.pdf
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Sodium on the Nutrition Facts Panel

Figure 7.7

Sodium levels in milligrams is a required listing on a Nutrition Facts label.

3A> -NMKBMBHG %:<ML I:G>E =BLIE:RL MA> :FHNGM H? LH=BNF BG FBEEB@K:
H? MA> ?HH= BG JN>BBHNK> %HH= :==BMBO>L :K> H?M>G AB@A BG LH=BNF
>Q:FIE> FHGHLH=BNF @ENM:F:M> ,2& <HGM:BGL |>K<>GM LH=BNF ==BMB}
;:DBG@ LH=: ;:DBG@ IHP=>K =BLH=BNF IAHLIA:M> LH=BNF :E@BG:M> :G= LH-
GBMK:M> HK GBMKBM> <HGM:BG : LB@GB?B<:GM IKHIHKMBHG H? LH=BNF 6A
-NMKBMBHG %:<ML E:;>E RHN <:G <A><D MA> BG@K>=B>GML EBLM MH B=>GN\
:==>= LH=BNF 5:KBHNL <E:BFL :;;HNM MA> LH=BNF <HGM>GM BG ?HH=L FNLM ;:
:<<HK=:G<> PBMA %HH=:G=#KN@ =FBGBLMK:MBHG %#3:{Ex@NENIBHGL
[:<D:@BG@ "E:BFL 1>@:K=BG@ 2H=BNF
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35;E> %HH=/:<D:@BG@ "E:BFL 1>@:K=BG@ 2H=BNF

\+B@AM BG 2H=BNF] HK \+HP BG

= >=N<>=;R :M E>: >K<>
2H=BNF] 2H=BNF BL K>=N 'RIME>LM  I>K<>GM

\-H 2.EM ==>=] HK \4GL:EM>=] -H L:EM :==>= =NKBG @ IK>I:K:MBHG :G= IKH<>LLBG@

[>K<>GM E>LL LH=BNF MA:G MA:M :==>= MH | BFBE:}

\+B@AMER 2:EM>=] oHH=

\2H=BNF %K>>] HK \2:EM %K>>] | "HGM:BGL E>LL MA:G F@ LH=BNF I>K L>KOBG@

\5>KR +HP 2:EM] "HGM:BGL E>LL MA:G F@ LH=BNF I>K L>KOBG@

\+HP 2:EM] "HGM:BGL E>LL MA:G F@ LH=BNF I>K L>KOBG@

*Must also declare on package OThis is not a sodium-free foodO if food is not sodium-
free

2HNK<> 42 %HH= :G=#KN@ =FBGBLMK:MBHG \%HH= +:;>EBG@ &NB=>]1>0B
<<>LL>= .<MH;>K AMMI PPP ?=: @HO %HH=

&NB=:G<>"HFIEB:G<>1>@NE:MHKR(G?HKF:MBHG &NB=:G<>#H<NF>GML

%HH=+:;>EBG@-NMKBMBHG %HH=+:;>EBG@&NB=>N<F  AMF

Tools for Change

3H =><K>:L> RHNK LH=BNF BGM:D> ;><HF>: L:EM L:OOR LAHII>K ;R K>=BG@
E:;;>EL :G= BG@K>=B>GML EBLML H? IKH<>LL>= ?HH=L :G= <AHHLBG@ MAHL:
$0>G ;>MM>K LM:R :P:R ?KHF IKH<>LL>= ?HH=L :G= <HGMKHE MA> L>LHGBC
?HH=L $:MBG@ : =B>M PBMA E>LL L:EMR ?HH=L =BFBGBLA>L L:EM <K:OBG@
G>>= MH MKR : EHP>K LH=BNF =B>M ?HK : P>>D HK MPH ;>?HK> RHN PBEE ;>
PBMA MA> E>LL L:EMR ?HH=
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http://www.fda.gov/Food/GuidanceComplianceRegulatoryInformation/GuidanceDocuments/FoodLabelingNutrition/FoodLabelingGuide/ucm064911.htm
http://www.fda.gov/Food/GuidanceComplianceRegulatoryInformation/GuidanceDocuments/FoodLabelingNutrition/FoodLabelingGuide/ucm064911.htm
http://www.fda.gov/Food/GuidanceComplianceRegulatoryInformation/GuidanceDocuments/FoodLabelingNutrition/FoodLabelingGuide/ucm064911.htm
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Salt Substitutes

Take control of your salt intake

%HK MAHL> PBMA ARI>KM>GLBHG HK MAHL> EHHD®@@a2htuc ®vRfoods. Not
MH =><K>:L> L:EM NL> NLBG@ : L:EM LN;LMBMNME"HIK timgpA packaged dinner
IK>I:K:MBHG BL HG> HIMBHG 'HP>0>K F:GR L:EM :jr‘;ﬁ’;’;;ggofviﬁzfif;f rarely
LN:LMBMNM>L LMBEE <HGM:BG LH=BNF CNLM Bcg,ﬁegg\l,e?l@r:%ma., but

MA:G M:;E>L:EM ELH K>F>F;>K MA:M FHLM L:EM ®&sMpiy=Badyk amount of

BL GHM ?KHF M:;E> L:EM NL> :NM ?KHF IKH<>LL>=3#HH=L 2:EM

LN:LMBMNM>L H?M>G K>IE:<> MA> LH=BNF PBMA IHM:LLBNF

/>HIE> PBMA DB=G>R =BLHK=>KL H?M>G A:O> |KHeES@iterstock

@>MMBG@ KB= H? >Q<>LL IHM:LLBNF BG MA> =B>M :G= :K>

=OBL>= MH :OHB= L:EM LN;LMBMNM>L <HGM:BGBG@ IHM:LLBNF

/>HIE> PBMA EBO>K =BLHK=>KL LAHNE= :ELH :OHB= L:EM

LN:LMBMNM>L <HGM:BGBG@ IHM:LLBNF ;><:NL> MA>BK MK>:MF>GM BL H?M>C
IHM:LLBNF =RLK>@NENBHG 2:EM 2N;LMBMNNBILE:RL MA> LH=BNF :G=
IHM:LLBNF :FHNGML BG LHF> L:EM LN;LMBMNM>L

3;:E> 2:EM 2N;LMBMNM>L

Product Serving Size | Sodium (mg) | Potassium (mg)
2:EM MLI
KL #:LA MLI
21BD> 2:EM %K>> MLI
5@ (M MLI

=HEIAML 2H=BNF %K>> 3>G=3KBS3K

<<>GM +HP 2H=BNF 2>:LHGBG@ILI

2:EM 2>GL> MLI

/E>LHGBG@ ,BGB ,BGB 2:EM| MLI

,HKMHG +BM> 2:EM MLI

$LM>> 2:EM (M MLI

,HKMHG -:MNK>"L 2>:L HGL MLI

,HKMHG 2:EM 2N;LMBMNM> MLI

-H2:EM MLI

-N 2.EM MLI
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2HNK<> 4GBO>KLBMR H? 6BL<HGLBG 'HLIBM:EL :G="EBGB<L NMAHKBMR \'>:l
8HN &NB=>EBG>L ?HK : +HP 2H=BNF #B>M ] ,;AMMI| PPP NAL PBL< >=N
A>EMA MHIB<L GNMKBMBHG ?BMG>LL :G= A>:KM A>EMA =H<NF>GML 2H=BNF

Alternative Seasonings

3;E> LIEM F:R L>>F :G >LL>GMB:E BG@K>=B>GM H? @HH= ?HH= ;NM MA>K> :K
IKHOB=> :EM>KG:MBO> M:LM> :G= S>LM MH R:{EK ?HHEM BM>KG:MB@:K
:G ' EBLM H? :EM>KG:MBO> ?HH= L>LHGBG@L

3:E> 2:EM EM>KG:MBO>L
EELIB<> +>:G @KHNG= F>:ML LM>PL MHF:MH>L [>:<A>L :lIE>L:N<> <K:G;3KKR L:N
@K:OB>L E>.G F>M
EFHG=
== ?
>OMK:<M IN==BG@L ?KNBML
"K:P:R |
L>>=| +>:G F>:ML LM>PL LHNIL L:E:=L ;K>:=L <:;;;:@> :LI:Ki@NL GHH=E»L
"ABO>L 2:E:=L L:N<>L LHNIL E>:G F>:M =BLA>L O>@>M:;E>L
"B=>K
OBG>@:K 2:E:=L O>@>M:;E>L L:N<>L
"BGG:FHG | %KNBML ;K>:=L IB><KNLML
"NKKR +>:G F>:ML >LI><B:EER E:F; O>:E <AB<D>G ?BLA MHF:MH>L MHF:MH Lk
IHP=>K F:RHGG:BL>
#BEE ?BLA L:N<>L LHNIL MHF:MH>L <:;;:@>L <:KKHML <:NEB?EHP>K @K>>G ;
<N<NF;>KL IHM:MH>L L:E:=L F:<:KHGB E:F;
& KEB< GHM
+>: >: ? ‘E= >@>M:;E> ‘MH> ‘MH>IL
@:KEB< L:EM G F>:ML ?BLA LHNIL L:E:=L O>@>M:;E>L MHF:MH>L IHM:MH>|
&BG@>K "AB<D>G ?KNBML
+>FHG CNBg>*>:G F>:ML ?BLA IHNEMKR L:E:=L O>@>M:;E>L
< 'HM ;K>:=L :lIE>L ?KNBM L:E:=L <:KKHML <:NEB?EHP>K LJN:LA IHM:MH>
" E:F;
,NLM:K= E>.G @KHNG= F>:ML E>:G F>:ML <AB<D>G ?BLA L:E:=L :LEK:@NL ;KH<<
=KR IKNLL>EL LIKHNML <:;:@> F:RHGG:BL> L:N<>L
NMF>@ %KNBML IB> <KNLM E>FHG:=> IHM:MH>L <AB<D>G ?BLA E>.G Fp:MEH:~

O>E IN==BG@
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http://www.uhs.wisc.edu/health-topics/nutrition-fitness-and-heart-health/documents/Sodium.pdf
http://www.uhs.wisc.edu/health-topics/nutrition-fitness-and-heart-health/documents/Sodium.pdf
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IIC—|;E=H>GK +>:G F>:ML LM>PL O>@>M:;E>L L:E:=L LHNIL
[:IKBD: +>:G F>:ML ?BLA LHNIL L:E:=L L:N<>L O>@>M:E>L
[:KLE>R +>:G F>:ML ?BLA LHNIL L:E:=L L:N<>L O>@>M:E>L
/>II>KFBGM

== ?
>OMK:<M IN==BG@L ?KNBML

/BFB>GMH | 2:E:=L O>@>M:;E>L <:LL>KHE> =BLA>L

"AB<D>G O>:E E>:G F>:MEH:? E>:G ;>>? E>:G IHKD L:N<>L LMN?PBG@L

THL>FKR IHM:MH>L I>:L EBF: ;>:GL
2@> +>:G F>:ML LM>PL ;BL<NBML MHF:MH>L @K>>G ;>:GL ?BLA EBF} ;>:GL |
’ E>:G IHKD
] 2:E:=L E>:GIHKD E>:G @KHNG=F>:ML LHNIL @K>>G ;>:GL LJN:L)A MHF:
2:0HKR
EBF: :>:GL I>:L
3ARF> +>:G F>:ML >LI><B:EER O>:E :G=E>:G IHKD L:N<>L LHNIL HGBHGL I>:L

MHF:MH>L L:E:=L

3NKF>KB< | +>:G F>:ML ?BLA L:N<>L KB<>

2HNK<> F>KB<:G >:KM LLH<B:MBHG \2A:DBG@ MA> 2:EM ";;BM ] 41=:M>= )NG>
AMMI PPP A>KM HK@ '$ 13.1& "HG=BMBHGL 'B@A!EHH=/K>LLNK>
[K>0>GMBHG3K>:MF>GMH?'B@A!EHH=/K>LLNK> 2A:DBG@ MA> 2:EM

:BM94".9 9 KMB<E> CLI

Tools for Change

#H RHN MABGD F:GR :EM>KG:MBO> LIB<>L :K> MHH >QI>GLBO> 2IB<>L :K> FI
<A>:I>K BG ;NED :G= F:GR @KH<>KR LMHK>L :G=>MAGB< F:KD>ML <:KKR MA
P:R %HK >Q:FIE> PA>G INK<A:L>=BG ;NED <NFBG BL HG :0>K:@> HGER HC
=HEE:K I>K HNG<> : IN.GMBMR MA:M M:D>L F:GR F>:EL MH >QA:NLM

Chloride

"AEHKB=> BL MA> IKBF:KR :GBHG BG >QMK:<>EENE:K ?ENB= (G :==BMBHG MH
?HEEHPBG@ LH=BNF <AEHKB=> A:L BML HPG IKHM>BG <A:GG>EL MA:M K>LB=
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http://www.heart.org/HEARTORG/Conditions/HighBloodPressure/PreventionTreatmentofHighBloodPressure/Shaking-the-Salt-Habit_UCM_303241_Article.jsp
http://www.heart.org/HEARTORG/Conditions/HighBloodPressure/PreventionTreatmentofHighBloodPressure/Shaking-the-Salt-Habit_UCM_303241_Article.jsp
http://www.heart.org/HEARTORG/Conditions/HighBloodPressure/PreventionTreatmentofHighBloodPressure/Shaking-the-Salt-Habit_UCM_303241_Article.jsp
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F>F;K:G>L 3A>L> IKHM>BG <A:GG>EL :K> >LI><B:EER :;;NG=:GM BG MA> @:LMKl
MK:<M 1:G<K>:L :G= ENG@L

Chloride®s Role in Fluid Balance

"AEHKB=> :B=L BG ?ENB=;:E:G<> F:BGER ;><:NL> BM ?HEEHPL LH=BNF BG HK=:
<A:K@> G>NMK:EBMR "AEHKB=> <A:GG>EL :ELH IE:R : KHE> BG K>@NE:MBG@
LN<A :L I:G<K>:MB< CNB<> BGMH MA> LF:EE BGM>LMBG> :G= MA> ?EHP H? P:M
%ENB= L><K>MBHG :G= FN<NL :K> BFIHKM:GM ?HK F:GR H? EB?>"L IKH<>LL>L

BFIHKM:G<> BL >Q>FIEB?B>= BG MA> LB@GL :G= LRFIMHFL H? MA> @>G>MB<

?B;KHLBL

Cystic Fibrosis

"RLMB< ?B;KHLBL HK "% BL HG> H? MA> FHLM IK>0:E>GM BGA>KBM>= =BL>:L:
$NKHI>:G =>L<>GM (M BL <:NL>=;R : FNM:MBHG BG : IKHM>BG MA:M MK:GLIHKI
BHGL HNM H? MA> <>EE "%"L LB@GL :G= LRFIMHFL BG<EN=> L:EMR LDBG IHF
SLHKIMBHG E>:=BG@ MH IHHK @KHPMA LMB<DR FN<NL :<<NFNE:MBHG BG M
<:NLBG@ BG<K>:L>= LNL<>IMB;BEBMR MH K>LIBK:MHKR BG?><MBHGL EBO>}
BG?>KMBEBMR

6A>G <AEHKB=> <A:GG>EL =H GHM MK:GLIHKM <AEHKB=> HNM H? <>EEL MA>
:G= LRFIMHFL H? "% ;><HF> :1l:K>GM

Salty skin. #>?><MBO> <AEHKB=> <A:GG>EL BG MA> LP>:M @E:G=L <
>Q<>LL K>E>:L> H? <AEHKB=> PAB<A LH=BNF MA>G ?HEEHPL BGMI
Poor digestion and growth. #>?><MBO> <AEHKB=> <A:GG>EL BG MA>
[:G<K>:L <:NL> I:G<K>:MB< CNB<>L MH MAB<D>G L : K>LNEM H? MA
MAB<D>GBG@ MA> K>E>:L> H? |:.G<K>:MB< CNB<>L BL LEHP>=:G= ¢
=B@>LMBHG BL <HFIKHFBL>=

Respiratory infection. #>?><MBO> <AEHKB=> <A:GG>EL BG MA> ENGC(
MAB<D>G>= FN<NL 3A> FN<NL MA>G MK:IL ;:<M>KB:

Liver damage. #>?><MBO> <AEHKB=> <A:GG>EL BG MA> @:EE ;E:==>}
MAB<D>G>= @:EE ;E:==>K L><K>MBHGL 3A> @:EE ;E:==>K =N<ML M
;EH<D>= E>:=BG@ MH EBO>K =:F:@>

Infertility. #>?><MBO> <AEHKB=> <A:GG>EL BG F.:E> :G= ?>F.E>
K>IKH=N<MBO> HK@:GL <:G K>LNEM BG BFI:BK>= LI>KF MK:GLIHKM
OBL<HNL FN<NL BG MA> <>KOBQ K>LI><MBO>ER

$E><MKHERM>L (FIHKM:GM ?HK %ENB= :E:G<>
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Other Functions of Chloride

"AEHKB=> A:L L>O>K:E HMA>K ?NG<MBHGL BG MA> ;H=R FHLM BFIHKM:GMER

:E:G<> 'EHH=I' BL F:BGM:BG>= BG : G:KKHP K:G@> :G= MA> GNF;>K H? IHLBME
<A:K@>= LN;LM:G<>L BL >JN:E MH MA> GNF;>K H? G>@:MBO>ER <A:K@>= LN;L
/IKHM>BGL LN<A L :E;NFBG :L P>EE :L ;B<:K;HG:M> BHGL :G= <AEHKB=> BHGL

G>@:MBO>ER <A:K@>=:G=:B=BG F:.BGM:BGBG@ ;EHH=I' 'R=KH<AEHKB< :<B=
:<B= <HFIHL>= H? <AEHKBG> :G= AR=KH@>G :B=L BG =B@>LMBHG :G=:ELH IK
@KHPMA H? NGP:GM>= FB<KH;>L BG MA> LMHF:<A (FFNG> LRLM>F <>EEL K>J
<AEHKB=> :G= K>= ;EHH= <>EEL NL> <AEHKB=> :GBHGL MH K>FHO> <:K;HG =B
‘H=R

Chloride Imbalances

+HP =B>M:KR BGM:D> H? <AEHKB=> :G= FHK> H?M>G =B:KKA>: <:G <:NL> EHP ;|
H? <AEHKB=> 2RFIMHFL MRIB<:EER :K> LBFBE:K MH MAHL> H? ARIHG:MK>FB: :
P>DG>LL G:NL>: :G= A>:=:<A> $Q<>LL <AEHKB=> BG MA> ;EHH= BL K:K> PBMA
<A:K:<M>KBLMB< LB@GL HK LRFIMHFL

Needs and Dietary Sources of Chloride

,HLM <AEHKB=> BG MA> =B>M <HF>L ?KHF L:EM 2:EM BL [>K<>GM <AEHKB=>
H? L.EM >JN:EL @K:FL PBMA >:<A M>:LIHHG H? L:EM <HGM:BGBG@ @K:FL
:G=  @K:FL H? LH=BNF 3A> <AEHKB=> (?HK:=NEML L>M ;R MA> (., BL @Kl
3A>K>?HK> CNLM M>:LIHHG H? M:;E> L:EM I>K =:R BL LN??B<B>GM ?HK <AEHK
LH=BNF 3A> (L ?HK HMA>K :@> @KHNIL :K&EBLM>=BN:M> (GM:D>L ?HK
"AEHKB=>

35,E> =>JN:M> (GM:D>L ?HK "AEHKB=>

Age Group g/day

(G?:GML Z FHGMAL

(G?:GML Z FHGMAL

"ABE=K>G Z R>:KL

"ABE=K>G Z R>:KL

"ABE=K>G Z R>KL

=HE>L<>GML Z R>:KL

=NEML Z R>:KL

=NEML Z R>:KL

$E><MKHERM>L (FIHKM:GM ?HK %ENB= :E:G<>
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Age Group g/day

=NEML  R>KL

2HNK<> (GLMBMNM> H? ,BiiaB@Reference Intakes: Water, Potassium, Sodium,
Chloride, and Sulfa¥%>;KN:KR AMMI PPP BHF >=N 1>|HKML  #B>M:KR
1>?>K>G<> (GM:D>L 6:M>K /HM:LLBNF 2H=BNF "AEHKB=> :G= 2NE?:M> :LIQ

Other Dietary Sources of Chloride

"AEHKB=> A:L =B>M:KR LHNK<>L HMA>K MA:G M:;E> L:EM G:F>ER :L :GHMA>K 7
L:EM[IHM:LLBNF <AEHKB=> #B>M:KR LHNK<>L H? <AEHKB=> :K> :EE ?HH=L <H(
LH=BNF <AEHKB=> :L P>EE :L MHF:MH>L E>MMN<> HEBO>L <>E>KR KR> PA}
:G=L>:?HH= EMAHN@A F:GR L:EM LN;LMBMNM>L :K> LH=BNF ?K>> MA>R F:R
<AEHKB=>

Bioavailability

(G MA> LF:EE BGM>LMBG> MA> >E>F>GML H? LH=BNF <AEHKB=> LIEBM BGMH
<AEHKB=>:GBHGL "AEHKB=>?HEEHPL MA> LH=BNF BHG BGMH BGM>LMBG:E
F:DBG@ <AEHKB=> ;;LHKIMBHG JNBM> >??B<B>GM 6A>G <AEHKB=> >QBLML :1
L:EM BM BL :ELH P>EE :;LHK;>= .MA>K FBG>K:E L:EML LN<A :L F:@G>LBNF <AE
GHM :;LHK;>=:L P>EE ;NM ;BH:O:BE:;BEBMR LMBEE K>F:BGL AB@A

Potassium

/HM:LLBNF BL MA> FHLM :;;NG=:GM IHLBMBO>ER <A:K@>= BHG BGLB=> H? <>EE
[>K<>GM H? IHM:LLBNF >QBLML BG BGMK:<>EENE:K ?ENB= PBMA :;HNM [>K<
>QMK:<>EENE:K ?ENB= :G=HGER [|>K<>GM BG ;EHH=[E.LF: L PBMA LH=BNF
E>O>EL BG MA> ;EHH= :K> LMKB<MER K>@NE:M>= 3A> AHKFHG> :E=HLM>KHC
IKBF:KBER <HGMKHEL IHM:LLBNF E>O>EL ;NM HMA>K AHKFHG>L LN<A :L BGL
: KHE> 6A>G IHM:LLBNF E>O>EL BG MA> ;EHH= BG<K>:L> MA> :=K>G:E @E:G=l
‘E=HLM>KHG> 3A> :E=HLM>KHG> :<ML HG MA> <HEE><MBG@ =N<ML H? DB=G:
LMBFNE:M>L :G BG<K>:L> BG MA> GNF;>K H? LH=BNF IHM:LLBNF INFIL 2H=BNF
K>;LHK;>=:G= FHK> IHM:LLBNF BL >Q<K>M>= [I><:NL> IHM:LLBNF BL K>JNBK>=
F:BGM:BGBG@ LH=BNF E>O>EL :G= A>G<> ?ENB=;E:G<> ;;HNM FBEEB@K:F
IHM:LLBNF :K> EHLM ?KHF MA> ;H=R >O>KR =R

Other Functions of Potassium in the Body

->KO> BFINEL> BGOHEO>L GHM HGER LH=BNF ;NM :ELH IHM:LLBNF G>KO> B
‘EHG@ : G>KO> OB: MA> FHO>F>GM H? LH=BNF BHGL BGMH MA> <>EE 3H >G=

$E><MKHERM>L (FIHKM:GM ?HK %ENB= :E:G<>


http://www.iom.edu/Reports/2004/Dietary-Reference-Intakes-Water-Potassium-Sodium-Chloride-and-Sulfate.aspx
http://www.iom.edu/Reports/2004/Dietary-Reference-Intakes-Water-Potassium-Sodium-Chloride-and-Sulfate.aspx
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IHM:LLBNF BHGL KNLA HNM H? MA> G>KO> <>EE MA>K>;R =><K>:LBG@ MA> II-
BGLB=> MA> G>KO> <>EE 3ABL =BFBGBLA>L MA> LMBFNENL 3H K>LMHK> MA:
<HG<>GMK:MBHGL H? BHGL ;>MP>>G MA> BGMK:<>EENE:K :G=>QMK:<>EENE!:|
LH=BNF IHM:LLBNF INFI MK:GL?>KL LH=BNF BHGL HNM BG >Q<A:G@> ?HK IHM:
BG .G <HFIE>MBHG H? MA> K>LMHK>= BHG <HG<>GMK:MBHGL : G>KO> <>EE |
K><>BO> MA> G>QM BFINEL> 2BFBE:KER BG FNL<E> <>EEL IHM:LLBNF BL BGC
K>LMHKBG@ MA> GHKF.E F>F;K:G> IHM>GMB:E :G=>G=BG@ MA> FNL<E> <HG
/HM:LLBNF :ELH BL BGOHEO>= BG IKHM>BG LRGMA>LBL >G>K@R F>M:;HEBLF
?NG<MBHG :G=:<ML :L:;N??>K BG ;EHH= |IE:RBG@ : KHE> BG :<B=;:L> ;:E:G<>

Imbalances of Potassium

(GLN??B<B>GM IHM:LLBNF E>O>EL B@pbkateiHaR<:G ;> <:NL>=;R : EHP
=B>M:KR BGM:D> H? IHM:LLBNF HK ;R AB@A LH=BNF BGM:D>L ;NM FHK> <HFF}
K>LNEML ?KHF F>=B<:MBHGL MA:M BG<K>:L> P:M>K >Q<K>MBHG F:BGER =BN
:G= LRFIMHFL H? ARIHD:E>FB: :K> K>E:M>= MH MA> ?NG<MBHGL H? IHM:LLBNF
<>EEL :G= <HGL>JN>GMER LD>E>M:E :G= LFHHMA FNL<E> <HGMK:<MBHG 3A>
LRFIMHFL BG<EN=> FNL<E> P>:DG>LL :G=<K:FIL K>LIBK:MHKR =BLMK>LL :G=
<HGLMBI:MBHG 2>0>K> IHM:LLBNF =>IE>MBHG <:G <:NL> MA> A>:KM MH A:O> :
<HGMK:<MBHGL :G=<:G >0>G ;> ?:M:E 'B@A E>O>EL H? IHM:LLBNF BG MA> ;E}F
hyperkalemia :ELH :??><ML MA> A>.KM (M BL : LBE>GM <HG=BMBHG :L BM H?M
LB@GL HK LRFIMHFL $QMK>F>ER AB@A E>O>EL H? IHM:LLBNF BG MA> ;EHH=
>E><MKB<:E BFINEL>L MA:M LMBFNE:M> MA> A>:KM :G= <:G <:NL> MA> A>:KM N
'RI>KD:E>FB: BL NLN:EER MA> K>LNEM H? DB=G>R =RL?NG<MBHG

Needs and Dietary Sources of Potassium

3A> (., ;;L>= MA>BK (L ?HK IHM:LLBNF HG MA> E>O>EL :LLH<B:M>= PBMA : =><K

;EHH= IK>LLNK> : K>=N<MBHG BG L:EM L>GLBMBOBMR :G=: FBGBF:E KBLD H*

%HK :=NEM F:E> :G= ?>F:E>L :;HO> MA> :@> H? GBG>M>>G MA> :=>JN:M> BGM:

IHM:LLBNF BL @K:FL I>K =R 3A> (L ?HK HMA>K :@> @KHNIL3KEEBLM>= BG
=>JN:M> (GM:D>L ?HK /HM:LL BNF

35E> =>JN:M> (GM:D>L ?HK /HM:LLBNF

Age Group g/day

(G?:GML Z FHGMAL

(G?:GML Z FHGMAL

"ABE=K>G Z R>:KL

"ABE=K>G Z R>:KL

$E><MKHERM>L (FIHKM:GM ?HK %ENB= :E:G<>
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Age Group g/day

"ABE=K>G Z R>KL

=HE>L<>GML Z R>KL

=NEML  R>KL

(GLMBMNM> H? ,>=BieBBy Reference Intakes: Water, Potassium, Sodium, Chloride, a
Sulfate%>;KN:KR AMMI PPP BHF >=N 1>IHKML  #B>M:KR 1>?>K>G<>
(GM:D>L 6:M>K /HM:LLBNF 2H=BNF "AEHKB=> :G= 2NE?:M> :LIQ

Food Sources for Potassium

%KNBML :G= O>@>M:;E>L MA:M <HGM:BG AB@A :FHNGML H? IHM:LLBNF :K> LIE
:KH<<HEB I>:.L MHF:-MH>L IHM:MH>L ;:G:G:L :lIE>L :G=:IKB<HML 6AHE> @K:BC
L>>=L <>KM:BG ?BLA LN<A :L L:EFHG <H= :G=?EHNG=>K :G=F>:ML :K>:ELH.
IHM:LLBNF 3A> #B>M:KR [IKH:<A>L MH 2MHI 'RI>SKM>GLBHG # 2' =B>M >FIA:LB:!
IHM:LLBNF KB<A ?HH=L :G= PBEE ;> =BL<NLL>= BG @K>:M>K =>M:BE BG MA> G

Video 7.4

High Potassium Foods

<EB<D MH L>> OB=>H

This slideshow pictures foods high in potassium, with its percentage of the Recommended Daily Allowe
Bioavailability

&K>:M>K MA:G I>K<>GM H? =B>M:KR IHM:LLBNF BL ::LHK;>= BG MA> LF:EE BGI
EMAHN@A AB@AER ;BH:O:BE:;E> IHM:LLBNF BL : O>KR LHEN;E> FBG>K:E :G=:

=NKBG@ <HHDBG@ :G= IKH<>LLBG@ H? ?HH=L %K>LA :G=?KHS>G ?HH=L :K>
H? IHM:LLBNF MA:G <:GG>=

$E><MKHERM>L (FIHKM:GM ?HK %ENB= :E:G<>


http://www.iom.edu/Reports/2004/Dietary-Reference-Intakes-Water-Potassium-Sodium-Chloride-and-Sulfate.aspx
http://www.iom.edu/Reports/2004/Dietary-Reference-Intakes-Water-Potassium-Sodium-Chloride-and-Sulfate.aspx
http://www.youtube.com/v/QSztHxNwEHU

"A:IM>K -NMKB>GML (FIHKM:GM MH %ENB= :G= $E><MKHERM> :E:G<>

KEY TAKEAWAYS

V 3A> F:BGM>G:G<> H? P:M>K OHENF> ;>MP>>G ?ENB= <HFI:KMF>GML BL
:<AB>0>= ;R D>>IBG@ MA> <HG<>GMK:MBHG H? :EE =BLLHEO>= LN;LM:C
>MP>>G MA> <HFI:KMF>GML MA> L:F>

V (G=BOB=N:E LHENM>L :K>:M =B??>K>GM <HG<>GMK:MBHGL ;>MP>>G ?E
<HFI:KMF>GML IKHOB=BG@ : F><A:GBLF ;R PAB<A MH <HGMKHE P:M>K
FHO>F>GM

V 2H=BNF BL MA> IKBF:KR K>@NE:MHK H? P:M>K ;:E:G<> :G= |IE:RL BFIHKM:
KHE>L BG G>KO> MK:GLFBLLBHG FNL<E> <HGMK:<MBHG :G= GNMKB>C
LHKIMBHG :G= K>:;LHKIMBHG

V ,HLM LH=BNF BG MA> MRIB<:E F>KB<:G =B>M <HF>L ?KHF IKH<>LL>=:G=
IK>1:K>= ?HH=L

V "AEHKB=> :B=L BG ?ENB= ;:E:G<> ;R A>EIBG@ MH F:BGM:BG <A:K@> G>N
"AEHKB=> <A:GG>EL :ELH IE:R : KHE> BG K>@NE:MBG@ ?ENB= L><K>MB
MA> ?EHP H? I:.G<K>:MB< CNB<> BGMH MA> LF.:EE BGM>LMBG> :G= MA>"
BGMH FN<NL

V /HM:LLBNF BL MA> FHLM :;NG=:GM IHLBMBO>ER <A:K@>= BHG BGLB=>H
:G=LBFBE:K MH LH=BNF IHM:LLBNF E>O>EL BG MA> ;EHH= :K> NG=>K LN\
K>@NE:MHKR <HGMKHE /HM:LLBNF BL MA> >Q<A:G@>= <:MBHG ?HK LH
A>EIL F:BGM:BG ?ENB= ;.E:G<>

DISCUSSION STARTERS

6AR FB@AM AB@A LH=BNF BGM:D> <:NL> =>IE>MBHG H? IHM:LLBNF BG |
‘H=R

1>:= MA> ?HEEHPBG @ :KMEscien@&bikils= =BL<NLL PAR L:EM
BL LH IK>O:E>GM BG MA> =B>M

AMMI PPP L<B>G<>=:BER <HF K>E>:L>L
AME

$E><MKHERM>L (FIHKM:GM ?HK %ENB= l:E:G<>


http://www.sciencedaily.com/releases/2009/03/090310152329.htm
http://www.sciencedaily.com/releases/2009/03/090310152329.htm
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7.5 Consequences of Deficiency or Excess

6:M>K EHLL ?KHF MA> ;H=R

LEARNING OBJECTIVES

2NFF:KBS> MA> ?HEEHPBG@ ?ENB= :G= >E><MKHERM> BF;:E:G<> =BLH}
=>AR=K:MBHG P:M>K BGMHQB<:MBHG A>:M LMKHD> :G= ARI>KM>GLB}
#>L<KB;> MA> # 2' =B>M :G= LM:M> BML ;>G>?BML

L PBMA :EE GNMKB>GML A:OBG@ MHH FN<A HK MHH EBMME> P:M>K A:L A>:E
$Q<>LLBO> P:M>K BGM:D> <:G =BENM> MA> E>O>EL H? <KBMB<:E >E><MKHER
6:M>K BGMHQB<:MBHG BL K:K> AHP>0>K PA>G BM =H>L A:lI>G BM <:G ;> =>:=|
HMA>K A:G= A:OBG@ MHH EBMME> P:M>K BG MA> ;H=R BL <HFFHG (G ?:<M =
=>AR=K:MBHG BL MA> GNF;>K HG> <:NL> H? >:KER <ABE=AHH= =>:MA PHKE=P
L><MBHG P> PBEE =BL<NLL LN;ME> <A:G@>L BG >E><MKHERM>L MA:M <HFIKF
<AKHGB< ;.LBL

High-Hydration Status: Water Intoxication/Hyponatremia

6:M>K BGMHQB<:MBHG F:BGER :??><ML :MAE>M>L PAH HO>KAR=K:M> 6:M>K E
>QMK>F>ER K:K> IKBF:KBER ;><:NL> A>:EMAR DB=G>RL :K> <:|:;;E> H? >Q<K>MI
HG> EBM>K H? >Q<>LL P:M>K |>K AHNK .O>KAR=K:MBHG P:L NG?HKMNG:M>EF
BG ;R)>GGB?>K 2MK:G@> PAH =K:GD LBQ EBM>KL H? P:M>K BG MAK>> AHN
<HFI>MBG@ BG : 'HE= 8HNK 6>> ?HK : 6BB] K:=BH <HGM>LM ?M>KP:K=LA> <H
H? : A>:=:<A> OHFBM>= .G==B>=

Low-Hydration Status: Dehydration

Dehydration K>?>KL MH P:M>K EHLL ?KHF MA> ;H=R PBMAHNM :=>JN:M> K>|E:-
<:G K>LNEM ?KHF >BMA>K P:M>K EHLL HK >E><MKHERM> BF;.E:G<> HK FHLM
;HMA #>AR=K:MBHG <:G ;> <:NL>= ;R IKHEHG@>= IARLB<:E :<MBOBMR PBMAHN
P:M>K BGM:D> A>:M >QIHLNK> >Q<>LLBO> P>B@AM EHLL OHFBMBG@ =B:KK
BG?><MBHNL =BL>:L.>L F:EGNMKBMBHG >E><MKHERM> BF;:E:G<>L :G= O>KR
E>O>EL /ARLBHEH@B<:EER =>AR=K:MBHG =><K>:L>L ;EHH= OHENF> 3A> P:M
FHO>L BGMH MA> ;EHH= MH <HFI>GL:M> ?HK MA> EHP ;EHH= OHENF> :G=<>E
2B@GL :G= LRFIMHFL H? =>AR=K:MBHG BG<EN=> MABKLM =BSSBG>LL ?:BGM
EHP ;EHH= IK>LLNK> ?:MB@N> EHP MH GH NKBG> HNMINM :G= BG >QMK>F>
<HGL<BHNLG>LL :G==>:MA 2B@GL :G= LRFIMHFL :K> NLN:EER GHMB<>:;E> :?\
[>K<>GM H? MHM:E ;H=R P:M>K BL EHLM

PBMAHNM :=>JN:M> K>[E:<>F>GM



"A:IM>K -NMKB>GML (FIHKM:GM MH %ENB= :G= $E><MKHERM> :E:G<>

3A> ?HK<> H? FHOBG@ ;EHH
:@:BGLM :KM>KB:E P:EEL (M
K>IHKM>=:L MA> LRLMHEB<
IK>LLNK> HO>K MA> =B:LMH
IK>LLNK> PAB<A BL MA> @K
:G= E>:LM IK>LLNK> HG :G K
MA:M H<<NKL PBMA >:<A
A>:KM;>:M

3A> L<B>GMB?B< M>KF ?HK
:EHH= IK>LLNK> :G=>JNBO:H
MH : LNLM:BG>= ;:EHH= IK>LL|
H? FF@ HK @K>:M>K

"AKHGB< =>AR=K:MBHG BL EBGD>= MH AB@A>K BG<B=>G<>L H? LHF> =BL>:L>
>0B=>G<> MA:M EHP AR=K:MBHG LM:MNL BG<K>:L>L MA> KBLD ?HK DB=G>R L
>Q>K<BL> BG=N<>=:LMAF: 3A>K> BL :ELH LHF> L<B>GMB?B< >0B=>G<> MA:M
=>AR=K:MBHG BG<K>:L>L MA> KBLD ?HK DB=G>R =BL>:L> A>:KM =BL>:L> :G=1|
=>0>EHIF>GM H? ARI>K@ER<>FB: BG I>HIE> PBMA =B:;:>M>L .E=>K I>HIE> H?M
?KHF <AKHGB< =>AR=K:MBHG :L MA>BK MABKLM F><A:GBLF BL GH EHG@>K :L
NL>= MH ;>

Heat Stroke

'>:M LMKHD> BL : EB?> MAK>:M>GBG@ <HG=BMBHG MA:M H<<NKL
PA>G MA> ;H=R M>FI>K:MNK> BL @K>:M>K MA:G  U%

U" (M BL MA> K>LNEM H? MA> ;H=R ;>BG@ NG:;E> MH
LN??B<B>GMER <HHE BML>E? :R MA>KFHK>@NE:MHKR
F><A:GBLFL #>AR=K:MBHG BL : IKBF:KR <:NL> H? A>:M
LMKHD> :L MA>K> :K> GHM >GHN@A ?ENB=L BG MA% Ragpiqpged to guard
F:BGM:BG :=>IN:M> LP>:M IKH=N<MBHG :G= <HHEE3G) HiiMAse conaciniy
‘H=R BL BFI:BK>= 2B@GL :G= LRFIMHFL :K> =KR LRRG exercising.
“L>G<> H? LP>:MBG@ =BSSBG>LL MKHN:E> :K>:MABG@
K:IB= INEL> <HG?NLBHG :@BM:MBHG L>BSNK>L sklicGiex
IHLLB:ER =>:MA #>AR=K:MBHG F:R ;> IK><>=>=:R A>:M
>QA:NLMBHG PAB<A BL <A:K:<M>KBS>= ;R A>:OR LP>:MBG@
K:IB= :K>:MABG@ :G=?:LM INEL> 3A>>E=>KER BG?:GML :G=
‘MAE>M>L :K> MA> FHLM :M KBLD ?HK A>:M LMKHD>

Hypertension

Blood pressure BL MA> ?HK<>H? FHOBG@ ;EHH=:@:BGLM :KM>KB:E P:EEL (M
:L MA> LRLMHEB< IK>LLNK> HO>K MA> =B:LMHEB< IK>LLNK> PAB<A BL MA> @!|
IK>LLNK> HG :G :KM>KR MA:M H<<NKL PBMA >:<A A>.KM ;>:M 3A> ?HK<> H? ;EH
:G :KM>KR BL F>:LNK>= PBMA : =>0B<> <:EE>=: LIAR@FHF:GHF>M>K 3A> K>LN
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http://www.cdc.gov/nchs/fastats/hyprtens.htm

"A:IM>K -NMKB>GML (FIHKM:GM MH %ENB= :G= $E><MKHERM> :E:G<>

3A>K> AL ;>>G FN<A =>;:M> :;HNM MA> KHE> LH=BNF
IE:RL BG ARI>KM>GLBHG (G MA>E:MM>K L :G=>KER

L MA> E.K@>LM >IB=>FBHEH@B<:E LMN=R >O:EN:MBG@ MA>
K>E:MBHGLABI H? =B>M:KR LH=BNF BGM:D> PBMA ;EHH=
IKSLLNK> <:EE>= (-3$12 +3 P:L <HFIE>M>=:G= MA>G
P>GM MAKHN@A ?NKMA>KGBERLAM "HHI>K:MBO>
1>L>:K<A &KHNI \(GM>KL:EM G (GM>KG:MBHG:E 2MN=R H?
$E><MKHERM> $Q<K>MBHG :G='EHH=/K>LLNK> 1>LNEML ?HK
'HNK 4KBG:KR 2H=BNF :G= /HM:LLBNF $Q<B&MJIBHG ]

GH z
AMMI PPP G<;B GEF GBA @HO IF< :KMB<E>L
" $EEBHMM / >M :E \(GM>KL:EM 1>OBLBM>=

%NKMA>K G:ERL>L H? 'HNK 2H=BNF $Q<K>MBHG :G=
IEHH: /K>LLNK> PBMABG G= <KHLL /HlNEt\"ABHGLBlood pressure is measured with

GH Z AMMI PPP G<;B GEF GBA @HQff, also known as a

IN:F>= HK> MA:G M>G MAHNL:G= F>G :Géphygmomfv}nf’?eten that
. peas pressure in

PHF>G ?KHF MABKMR MPH <HNGMKB>L I.KMB<BI.rR2fmmZ$Z(§SM%>erCUW] .

LMN=R 3A> LMN=R <HG<EN=>= MA:M : AB@A>K LHmBNF BGM:D>
BL EBGD>= MH :G BG<K>:L> BG ;EHH= IK>LLNK> FHK> K><>GM
LMN=R BGOHEOBG@ HO>K MP>EO> MAHNL:G= 42 <RMBSa&L
<HG<EN=>= MA:M : AB@A>K LH=BNF MH IHM:LLBNF BGM:D> BL
EBGD>= MH AB@A>K <:K=BHO:L<NE:K FHKM:EBMR :G=:EE <:NL>L
FHKM:EBMB@ 0 >M :E \2H=BNF :G=/HM:LLBNF (GM:D>
:G= ,HKM:EBMR :FHG@ 42 =NEML /KHLI><MBO> #:M: ?KHF
MA> 3ABK= -:MBHG:E '>:EMA :G= -NMKBMBHG $Q:FBG: WMEH G &NKOeR ]
GH Z =HB :K<ABGM>KGF>= 3A> # 2' 2H=BNF
MKB:E P:L : <EBGB<:E MKB:E PAB<A >0O:EN:M>= MA> >??><ML H? : LI><B?B>= >:|
PBMAHNM K>=N<>= LH=BNF BGM:D> 3A># 2'=B>M BL :G >:MBG@ IE:G MA:M BL
L:MNK:M>= ?2:M <AHE>LM>KHE :G= MHM:E ?2:M %KNBML O>@>M:E>L EHP ?:M
PAHE> @K:BG ?HH=L ?BLA IHNEMKR :G= GNML :K> >FIA:LBS>= PABE> K>= F>
:G=LN@:K <HGM:BGBG@ ;>O>K:@>L :K> FHLMER :OHB=>= 3H ?BG= HNM FHK:
#2'>MBG@ IE:G L>&M> (GM>K:<MBO> (G MABL LMN=R I>HIE>HG MA> EHP
LH=BNF FBEEB@K:FL I>K =:R # 2'=B>M A:= F>.G LRLMHEB< ;EHH= IK>LLNK>
P>K> FF@ EHP>K MA:G I>HIE> PBMAHNM ARI>KM>GLBHG GHM HG MA> # 2' =
>??7><M HG ;EHH= IK>LLNK> P:L @K>:M>LM BG I:KMB<BI:GML PBMA ARI>KM>GL
>@BGGBG@ H? MA> LMN=R PAH ?HEEHP>= MA> # 2' =B>M 3A>BK LRLMHEB<;
P>K> HG :O>K:.@> FF'@ EHP>K MA:G I:KMB<BI:GML PBMA ARI>KM>GLBHG H
<HGMKHE 2B8M % , >M :E \$??><ML HG 'EHH=/K>LLNK> H? 1>=N<>= #B>M:KR
:G= MA> #B>M:KR [IKH:<A>L MH 2MHI 'RI>SKM>GLBHG # R' EtRp- Wled GH

Z AMMI PPP G<;B GEF GBA @HO IN;F>= %HEEHPBG@ MA>
# 2' =B>M GHM HGER K>=N<>L LH=BNF BGM:D> ;NM :ELH BG<K>:L>L IHM:LLBNF
:G=F.@G>LBNF BGM:D> EE H? MA>L> >E><MKHERM>L A:O>: IHLBMBO> >??><
IK>LLNK> :EMAHN@A MA> F><A:GBLFL ;R PAB<A MA>R K>=N<> ;EHH= IK>LLNK:
E:K@>ER NGDGHPG

"HGL>IN>G<>L H? #>?B<B>G<R HK $Q<>LL


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1834069/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1834069/
http://www.ncbi.nlm.nih.gov/pubmed/8634612
http://www.ncbi.nlm.nih.gov/pubmed/8634612
http://www.ncbi.nlm.nih.gov/pubmed/11136953
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http://www.nap.edu/openbook.php?record_id=12818&page=19#p2001bcf59960019001
http://www.nap.edu/openbook.php?record_id=12818&page=19#p2001bcf59960019001
http://www.nhlbi.nih.gov/health/public/heart/hbp/dash/new_dash.pdf
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http://www.saltinstitute.org/Issues-in-focus/Food-salt-health
http://www.saltinstitute.org/Issues-in-focus/Food-salt-health
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7.6 Water Concerns

LEARNING OBJECTIVES
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Beverage Consumption in the United States
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http://www.webmd.com/community/healthy-weight-8/calorie-chart
http://www.webmd.com/community/healthy-weight-8/calorie-chart
http://www.beveragemarketing.com/?section=pressreleases
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Figure 7.8Percentage of Daily Caloric Intake from Beverage Groups

Source: University of North Carolina, Chapel Hill. US Beverage Guidance Council. OYou Are What You Drink
Are Drinking Far Too Many Calories from Beverages!O Accessed NovéuttpgiwdyR0dst.unc.edu/
projects/nutrans/policy/beverage/us-beverage-panel/
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http://www.cpc.unc.edu/projects/beverage
http://www.cpc.unc.edu/projects/nutrans/policy/beverage/us-beverage-panel/
http://www.cpc.unc.edu/projects/nutrans/policy/beverage/us-beverage-panel/
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[>K<>GM ?KNBM CNB<>L PAHE> FBED LIHKML =KBGDL
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*One serving is eight ounces.
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Sources of Drinking Water
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=KBGD :M E>LM HNG<>L H? P:M>K =:BER (G MA> 42 ?7>=>K:E @HO>KGF>G
3A> 2:?> #KBGDBG@ 6:M>K <M PBMA MA>BGM>GMBHG H? IKHOB=BG@ MA> |
PBMA L:?>=KBGDBG@ P:M>K 3ABL :<M K>JNBK>L MA> $GOBKHGF>GM:E /KHM
$/ MH L>M P:M>K JN:EBMR LM:G=:K=L :G= :LLNK> MA:M MA> IENL IN;EB< P
LRLM>FL BG MA> <HNGMKR :=A>K> MH MA> LM:G=:K=L ;HNM [>K<>GM H? F>
H;M:BG =KBGDBG@ P:M>K ?KHF IKBO:M> P>EEL PAB<A :K> GHM LN;C><M MH §


http://www.beveragemarketing.com/?section=pressreleases
http://www.cpc.unc.edu/projects/nutrans/policy/beverage/us-beverage-panel
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Interactive 7.4

%HK FHK> BG?HKF:MBHG HG MA> A>EMA KBLDL H? :G= MA> F:.BGM>G:G<> H
P>EEL OBLBM MA> $/ P>;LBM>

AMMI _P:M>K >I: @HO =KBGD BG?H P>EE BG=>Q <?F

/IKH=N<BG@ P:M>K L:?>?HK =KBGDBG@ BGOHEO>L LHF> HK :EE H? MA> ?HEE
L<K>>GBG@ HNM E:K@> H;C><ML K>FHOBG@ >Q<>LL <:E<BNF <:K;HG:M> ?KH
LHNK<>L ?EH<<NE:MBHG PAB<A :==L : IK><BIBM:MBG@ :@>GM MH K>FHO> L}
<E:KB?B<:MBHG L>=BF>GM:MBHG ?BEMK:MBHG :G==BLBG?><MBHG 3A>L> IK
K>FHO> NGA>:EMAR LN;LM:G<>L :G= IKH=N<> AB@A JN:EBMR <HEHKE>LL H=}
M:LMBG@ P:hMS 5B=>H

Video 7.5

The Water Treatment Process

<EB<D MH L>> OB=>H

Here is a brief video on how drinking water is treated.

,HLM =KBGDBG@ P:M>K BL =BLBG?><M>= ;R MA> IKH<>LL H? <AEHKBG:MBHG
:==BG@ <AEHKBG> <HFIHNG=L MH MA> P:M>K "AEHKBG:MBHG BL <A>:| :G= >?’
DBEEBG@ ;:<M>KB: 'HP>0>K BM BL E>LL >??><MBO> :M K>FHOBG@@itKHMHSH
lamblia "AEHKBG> K>LBLM:GM IKHMHSH: :G= OBKNL>L :K> BGLM>:= K>FHO>= ;R
?BEMK:MBHG F>MAH=L (G MA> =><:=>L BFF>=B:M>ER ?HEEHPBG@ MA> BFIE>
P:M>K <AEHKBG:MBHG :G==BLBG?><MBHG F>MAH=L BG MABL <HNGMKR P:M:
LN<A :L <AHE>K: :G= MRIAHB= ?>0>K >LL>GMB:EER =BL:lI>:K>= BG MA> 4GBM>
%B@NK> (G ?:<M MA> MK>:MF>GM H? =KBGDBG@ P:M>K BL MHNM>=:L HG> |
IN;EB< A>:EMA :<AB>O>F>GML H? MA> E:LM <>GMNKR


http://water.epa.gov/drink/info/well/index.cfm
http://www.youtube.com/v/tuYB8nMFxQA
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Figure 7.9

Deadly water-borne illnesses decreased to almost nonexistent levels in the United States after the implement
water disinfection methods.

Source: Image credit Robert Tauxe. Centers for Disease Control and Prevention. ODrinking Water Week.O R
May 17, 201t#tp://www.cdc.gov/features/drinkingwater/graph.html

"AEHKBG> K>:<MBHG PBMA BG:=>JN:M>ER ?BEM>K>= P:M>K <:G K>LNEM BG M
IHM>GMB:EER A:KF?NE LN;LM:G<>L 2HF> H? MA>L> <AEHKBG:M>= <HFIHNG=L
IK>L>GM :M >QMK>F>ER AB@A E>O>EL A:0> ;>>G LAHPG MH <:NL> <:G<>K BG
<HG=N<M>= BG KH=>GML (G :==BMBHG MH F:GR HMA>K <HGM:FBG:GML MA>
F:QBFNF <HGM:FBG:GM E>O>EL E>@:E MAK>LAHE= EBFBML ?HK MA>L> <AEH
<HFIHNG=L BG P:M>K BG HK=>K MH @N:K=:@:BGLM =BL>:L.> KBLD 3A> HO>KL
P:M>K LRLM>FL BG MABL <HNGMKR BL GHM [>K?><M :G= P:M>K ;HKG> BEEG>L
LB@GB?B<:GMER NG=>KK>IHKM>= AHP>0>K MA>K> K> ?:K ?>P>K <:L>L H? P:
BEEG>LL>L MA:G MAHL> :MMKB;NM>= MH ?HH= ;HKG> BEEG>LL>L MA:M A:O> H
K><>GM I:.LM


http://www.cdc.gov/features/drinkingwater/graph.html
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Interactive 7.5

%HK : ?NEE EBLM H? <HGM:FBG:GML K>@NE:M>=:R MA> $/ OB>P MA> M::E>L
P>:LBM>

AMMI P:M>K >I: @HO =KBGD <HGM:FBG:GML BG=>Q <?F

Hard versus Soft Water
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<:E<BNF <:K;HG:M> <HG<>GMK:MBHG H? :M E>.LM FBEEB@K:FL I>K EBM>K 'B
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<E>:G >??><MBO>ER ELH MA> <:MBHGL IK><BIBM:M> :L L:EML BG IBI>L =BLA>
>INBIF>GM :G= <:G K>=N<> MA> |:E:M:;BEBMR H? =KBGDBG@ P:M>K 3A> :0>K:(
<HGMKB;NMBHG H? <:E<BNF :G= F.:@G>LBNF ?KHF P:M>K K:G@>L ;>MP>>G :G
I>K<>GBHKE=">:EMA . K@:GBS:MBHG \"K=G>LL BG #KBGDBG@ 6:M>K | W

AMMI PPP PAH BGM P:M>KI9L:GBM:MBHG9A>.EMA =PJ <A>FB<:EL BX=G>LL |=7
6HKE=">EMA .K@:GBS:MBHG LM:M>L MA:M MA>K> BL GH <HGOBG<BG@ >0B=
<HGLNFIMBHG H? A:K= P:M>K :=O>KL>ER :??><ML AHKG-A>EMA
K@:GBS:MBHG \:K=G>LL BG #KBGDBG@ 6:MAKMV PPP PAH BGM
P:M>K9L:GBM:MBHG9A>.EMA =PJ <A>FB<:EL A:KEG¥AL KIRGMK:KR MA>K> BL
LHF> >0B=>G<> ?KHF H;L>KO:MBHG:E LMN=B>L MA:M <HGLNFBG@ A:K= P:M>K
:LLH<B:M>= PBMA MA> BG<B=>G<> H? LHF> <AKHGB< =BL>:L>L BG<EN=BG@ <
=BL>:L> :G= LHF> <:G<>KL :EMAHN@A MA> LMN=B>L A:0> GHM ;>>G <HGLBLM:
A:O> FNEMBIE> <HG?HNG=BG@ O:KB:;E>L

2H?M P:M>K BL IKH=N<>= |IKBF:KBER ;R KNGGBG@ P:M>K MAKHN@A : K>LBG LI
>Q<A:G@>L LH=BNF <:MBHGL ?HK <:E<BNF :G= F:@G>LBNF BHGL 3K>:MBG@ >
A:K=P:M>KL <:G LB@GB?B<:GMER BG<K>:L> MA> LH=BNF <HG<>GMK:MBHG B(
3A> IK:<MB<:E ;>G>?BML H? LH?M P:M>K :K> MA:M LH:I L<NF GH EHG@>K F:D>L
;:MAKHHFL =BG@R <EHMA>L :K> LH?M>K :G= MA>K>BL E>LL H? : MHEE HG AF
BG=NLMKB:E >JNBIF>GM .G MA> HMA>K A:G= MA> BG<K>:L>= LH=BNF BG LH?I
F:D> BM M:LM> PHKL> :G= IHM>GMB:EER >Q:<>K;:M> A>:EMA IKH;E>FL LN<A :L

ARI>KM>GLBHG >LI><B:EER BG L:EM L>GLBMBO> IHINE:MBHGL 2H?M P:M>K <
IKH<>LL <:EE>=\K>0O>KL> HLFHLBL ] PAB<A K>FHO>L MA> LH=BNF BHGL 3A>L>
LRLM>FL <:G ;> INK<A:L>= ?HK AHF> NL> :EMAHN@A MA>BK <HLM BL : ;BM AB(


http://water.epa.gov/drink/contaminants/index.cfm
http://www.who.int/water_sanitation_health/dwq/chemicals/hardness.pdf
http://www.who.int/water_sanitation_health/dwq/chemicals/hardness.pdf
http://www.who.int/water_sanitation_health/dwq/chemicals/hardness.pdf
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Is Bottled Water a Better Beverage Choice than Tap Water?

IHMME>= P:M>K BL GHM K>@NE:M>=:R MA>$/ :NM R %# %HK ;HMME>= P:M>]
:=A>K>L MH MA> L:F> JN:EBMR LM:G=:K=L :L MAHL> L>M ;R MA> $/ ?HK M:l P:M>
3A>K>?HK> MA> <HGM:FBG:GM E>O>EL L>M ;R MA> $/ ?HK M:l P:M>K :K> GHM"
HMME>= P:M>K :EMAHN@A MA>K> BL FN<A E>LL M>LMBG@ FHGBMHKBG@ :
:HMME>= P:M>K BG <HFI:KBLHG MH M:l P:M>K 2BFBE:K MH M:I P:M>K MA> LHNk
MK>:MF>GM H? ;HMME>= P:M>K =>M>KFBG>L BML M:LM> :G= JN:EBMR #>I>G=E
RHN EBO> M:l P:M>K <:G ;> : =B>M:KR LHNK<> H? FBG>K:EL LN<A L <:E<BNF :C
F:@G>LBNF ;NM K>F>F;>K MA:M ?HH= K:MA>K MA:G P:M>K L>KO>L :L : FHK> IK
=B>M:KR LHNK<> H? MA>L> FBG>K:EL

#BLMBEE>= :G= INKB?B>= ;HMME>= P:M>KL A:O> A:= .:EE FBG>K:EL K>FHO>= =
IKH<>LLBG@ ;NM GHM :EE ;HMME>= P:M>KL A:0> A:= FBG>K:EL K>FHO>= BG>
LI:KDEBG@ P:M>KL :G= KM>LB:G P:M>KL :K>>Q:FIE>L H? ;HMME>= P:M>KL MA
LHF> FBG>K:EL ;NM MA>R :K> FHK> >QI>GLBO> 3:I P:M>K BG MA> 4GBM>= 2M:|
HG :0>K:@> FN<A E>LL MA:G HG> <>GM I>K @:EEHG PABE> ;HMME>= P:M>K B
MAK>> =HEE:KL I>K @:EEHG ,HK>HO>K ;HMME>= P:M>K NL>L FHK> K>LHNK<>|
FHK> P:LM> BG <HFI:KBLHG MH M:l P:-M>K (HP: 2M:M> 4GBO>KLBMR K>IHKML NV
4GBM>= 2M:M>L :EHG> MA> F.DBG@ H? IE:LMB< ;HMME>L ?HK ;HMME>= P:M>K
NL>L FHK>MA:G FBEEBHG ;:KK>EL H? HBE >O>KR R>:K PAB<A BL FHK> MA:C
K>JNBK>= ?HK HG> ANG=K>= MAHNH&B 2K 1> 4GBO>KLBMR \IHMME>= 6:M>K
*GHP MA> %:<ML ] <<>LL>= .<MH;>K AMMI PPP >QM>GLBHG B:LM:M> >=N
IN;EB<:MBHGL IF _[=?

2>>3:. E> IHMME>= 6:M>K +::>EL :G="HKK>LIHG=BG@

>.GBG@I?HK : EBLM H? MA> =>?BGBMBHGL H? =B??>K>GM MRI>L
H? F:KD>M>= ;HMME>= P:M>KL 2H=: L>EMS>K :G= MHGB<

P:M>KL :K> GHM <HGLB=>K>= ;HMME>= P:M>KL :G= :K>

<E:LLB?B>=:L LH?M =KBGDL ;R MA> %# 1><>GMER ?E:OHK>=

:G= GNMKB>GM :==>= P:M>K ;>0>K:@>L A:O> :KKBO>= HG MA>
F:KD>M :G= K> K>@NE:M>= ;R MA> %# BG :<<HK=:G<> PBMA
K>@NE:MBHG H? :HMME>= P:M>KL The consumption of bottled

water in the United States
creates a mound of plastic waste.

© Shutterstock


http://www.extension.iastate.edu/publications/pm1813.pdf
http://www.extension.iastate.edu/publications/pm1813.pdf
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35,E> IHMME>= 6:M>K +:;>EL :G="HKK>LIHG=BG@ ,>:GBG@L

KM>LB:Q 6:M>K ?KHF : <HG?BG>= :JNB?>K

6:M>K <HGM:BGBG@ IIF MHM:E =BLLHEO>= LHEB=L ?KHF IKHM><M>= NG:

BG>KE P:M>K LHNK<> GH FBG>K:EL :K> :==>=

INKB?B>3 6:M>K MK>:M>= ;R =BLMBEE:MBHG =>BHGBS:MBHG K>O>KL> HLFHLBL HK H

2M>KBE+ ,>>ML MA> =>?BGBMBHG H? INKB?B>= P:M>K

6:M>K =>KBO>= ?KHF :G NG=>K@KHNG= ?HKF:MBHG ?KHF PAB<A P:NI>K ?EH

2IKBG@ | 5 MNK:EER MH MA> LNK?:<> H? MA> > KMA

6:M>K ?KHF : AHE> ;HK>= =KBEE>= HK HMA>KPBL> <HGLMKN<M>= B[G MA> (

>
6>EE M:IL MA> P:M>K H? :G :JNB?>K

‘M>K MA:M K>IE:<>L ;R MK>:MF>GM G:MNK:E <HGM:BG>= PBMABG |LHNK<>

2I:KDEBG =BHQB=> E>O>EL

*Meets the definition of Opurified waterO in the United States. Pharmacopeia, 23d
Revision, Jan. 1, 1995. It may also be called Odemineralized waterO or Odeionized
water.O

ppm = parts per million
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[KH=N<M 2[><B?B<(G?HKF:MBHG 'HMME>=6:M>K":K;HG:M>=2H?M#KBGDL N<F

What Is Bisphenol A and Is It a Health Hazard?

IBLIA>GHE !/ BL :<A>FB<:E :==>= MH |IE:LMB<L FHLMER IHER<:K;HG:M> PAB:-
NL>= MH F:D> ;HMME>= P:M>K <HGM:BG>KL :G=MH >IHQR K>LBGL PAB<A K>
F>M:E ;:L>= <HGM:BG>KL LN<A :L MAHL> NL>= ?HK |:<D:@BG@ BG?:GM ?HKFNI
;>>G NMBEBS>= ?HK MA>L> INKIHL>L :G= F.:GR HMA>KL LBG<> MA> L ,HLM LN
>0O:EN:MBG@ MHQB<BMR H? !/ =>FHGLMK:M> BM =H>L GHM <:NL> :=0O>KL> A>:
ANF:GL :M MA> E>O>EL BM >QBLML BG ?HK ;>0>K:@> :G= ?HH= <HGM:BG>KL I
):GN:KRH? MA> %# BLLN>=:G NI=:M>HG !/ NL>L BG MA> ?HH4BBHNEMKR
:G=#KN@ =FBGBLMK:MBHG \4I=:M>HG !BLIA>GHE !/ ?HK 4L>BG %HH="HGI
IEB<:MBHGL ] +:LM NI=:M>= |:K<A AMMI PPP ?=: @HO ->PL$0O>GML
IN;EB<">:EMA%H<NL N<F AMBABL NI=:M> K>IHKML MA:M MA> %# :EHG@ PB
MA> (., :G= MA> -:MBHG:E 3HQB<HEH@R /KH@K:F \A:O> LHF> <HG<>KG :;HNM N
IHM>GMB:E >??><ML H? |/ HG MA> ;K:BG ;>A:0OBHK :G= IKHLM:M> @QE:G= BG ?>
BG?:GML :G= RHNG@ <ABEXHE]:.G= #KN@ =FBGBLMK:MBHG \4I=:M> HG
IBLIA>SGHE !/ ?HK 4L>BG %HH="HGM:<M IIEB<:MBHGL ] +.LM NI=:M>= :K<A



http://www.fda.gov/Food/FoodSafety/Product-SpecificInformation/BottledWaterCarbonatedSoftDrinks/ucm077079.htm
http://www.fda.gov/Food/FoodSafety/Product-SpecificInformation/BottledWaterCarbonatedSoftDrinks/ucm077079.htm
http://www.fda.gov/NewsEvents/PublicHealthFocus/ucm197739.htm
http://www.fda.gov/NewsEvents/PublicHealthFocus/ucm197739.htm
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?K>>] IE:LMB< <HGM:BG>KL

Tools for Change

,:D>: FHK> LNLM:BG:;E> <AHB<> :G=>GCHR : @E:LL H? P:M>K ?KHF MA> M:I K
RHNK AHF>

2:0> LHF> FHG>R K>=N<> RHNK >QIHLNK> MH !/ :G=;> FHK> LNLM:BG:;E> BG |
P:M>K <HGLNFIMBHG ;R =KBGDBG@ FHK> M:l P:M>K MA:G ;HMME>= P:M>K (? F
P:M>K A:L : ;:= LF>EE HK M:LM> INK<A:L>: AHF> P:M>K ?BEM>K (? RHN LMBEE |
HMME>= P:M>K =H GHM ;NR INKB?B>= P:M>K ELH ;NR E:K@>K OHENF>L H? ;|
PBMA E>LL I:<D:@BG@ :G= NL> : K>NL:;E> ;HMME> ?HK =KBGDBG@ HK ;>MM>k
@E:LL ?KHF MA> DBM<A>G <NI;H:K= (? RHN A:0> JN>LMBHGL HG MA> L:?>MR |
P:M>K OBLBM MA> P>;LBM> H? MA> FNGB<BI:EBMR BG PAB<A RHN EBO> 3A>F
E:P MH IKHOB=> MABL BG?HKF:MBHG MH MA> IN;EB<

Video 7.6

Bottled Water versus Tap Water

<EB<D MH L>> OB=>H

Use this video to provoke discussion on tap water versus bottled water.
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http://www.youtube.com/v/_3QBZac3MSY

"A:IM>K -NMKB>GML (FIHKM:GM MH %ENB= :G= $E><MKHERM> :E:G<>

6:M>K "HG<>KGL

KEY TAKEAWAYS

V I>0>K:@>L =H GHM F:D> RHN ?NEE K:MA>K MA>R L:MB:M> RHNK MABKL
3A>K>?HK> MA> ?>P>K <:EHKB>L BG : ;>0O>K:@> MA> ;>MM>K BM BL ?HK
P>B@AM @:BG

V (G :EE :@> @KHNIL MA> <HGLNFIMBHG H? MHM:E ;>O>K:@>L IKHOB=>L |
O>K:@> [I>K<>GM H? =:BER <:EHKB< BGM:D> 3ABL BL [>K<>GM AB@A
MA> (., :<<>IM:;E> <:EHKB< BGM:D> ?KHF ;>O>K:@>L :G= I|>K<>GM AB@:.
MA:G MA:M K><HFF>G=>= ;R 3A> I>0>K:@> /:G>E

V (G MA> 42 ?>=>K:E @HO>KGF>GM >G:<M>= 3A> 2:?> #KBGDBG@ 6:M>|
BG HK=>K MH A>EIl IKHOB=> MA> F>KB<:G IN;EB< PBMA L:?>=KBGDBG@

V (G MA> =><:=>L BFF>=B:M>ER ?HEEHPBG@ MA> BFIE>F>GM:MBHG H? P:|
<AEHKBG:MBHG :G==BLBG?><MBHG F>MAH=L P:M>K ;HKG> BEEG>LL>L
<AHE>K: :G= MRIAHB= ?>0>K >LL>GMB:EER =BL:lI>:K>= BG MA> 4GBM>=
(G ?2:<M MA> MK>:MF>GM H? =KBGDBG@ P:M>K BL MHNM>=:L HG> H? M.
IN;EB< A>:EMA :<AB>O>F>GML H? MA> E:LM <>GMNKR

V 3A>K> BL LHF> >0B=>G<> ?KHF H;L>KO:MBHG:E LMN=B>L MA:M <HGLNFI
P:M>K BL BGO>KL>ER :LLH<B:M>= PBMA MA> BG<B=>G<> H? LHF> <AKH(
=BL>:L>L BG<EN=BG@ <:K=BHO:L<NE:K =BL>:L> :G= LHF> <:G<>KL

V IHMME>= P:M>K BL GHM K>@NE:M>= ;R MA> $/ ;NM ;R MA> %# 3A>
<HGM:FBG:GM E>0O>EL L>M ;R MA> $/ ?HK M:I P:M>K :K> GHM =B??>K>GN\
HMME>= P:M>K :NM MA>K> BL FN<A E>LL M>LMBG@ FHGBMHKBG@ :G
H? ;HMME>= P:M>K BG <HFI:KBLHG MH M:I P:-M>K

DISCUSSION STARTERS

6:M<A-HM> _ 5B=>H :G==>;:M> MA> IKHL :G= <HGL H? =KBGDBG@
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6A:M BL RHNK ?:0OHKBM> ;HMME>= P:M>K +HHD NI BML LHNK<> :G= MK>:
:G= <HFI:K> RHNK BG?HKF:MBHG PBMA HMA>KL BG RHNK <E:LL
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7.7 Popular Beverage Choices
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LEARNING OBJECTIVES

$QIE:BG MA> BFI:<ML H? >Q<>LLBO> :E<HAHE BGM:D> ;HMA :<NM>ER :G
<AKHGB<:EER HG A>:EMA
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(G MABL E:LM L><MBHG P> PBEE =BL<NLL MAK>> ;>0>K:@> MRI>L BG I:KMB<NI
<:??>BG:M>==KBGDL :G= LIHKML =KBGDL 6> PBEE >Q:FBG> MA> >??><ML H? |
;>0O>K:@>L NIHG ?ENB= E>O>EL :G= GNMKBMBHG PBMABG MA> ;H=R LH MA:M |
:;E>MH F:D> PBL> =><BLBHGL :;HNM RHNK ;>O>K:@> <AHB<>L

Alcohol

E<HAHE BL ;HMA : ;>0>K:@> IKHOB=BG@ LHF> LNLM>G:G<> :G=: =KN@ %HK |
R>:KL :E<HAHE A:L ;>>G <HGLNF>=BG : F>=B<BG:E <>E>;K:MHKR :G= KBMN:EI
F:GG>K (M BL =KNGD BG CNLM :;HNM >0>KR <HNGMKR :G= H?M>G BG >Q<>LL
E<HAHE BL : ILR<AH:<MBO> p$i{id@active drug BL :GR LN;LM:G<> MA:M <KHLL>
MA> :EHH=;K:BG ;:KKB>K IKBF:KBER :??><MBG@ MA> ?NG<MBHGBG@ H? MA>
.EM>KBG@ FHH= MABGDBG@ F>FHKR FHMHK <HGM#tddholdK B@&:OBHK
<A>FBLMKR K>?>K MH : @KHNI H? LBFBE:K HK@:GB< <HFIHNG=L ;NM BG ;>0O>}
:E<HAHE <HGLNF>= BL >MA:GHE

3A> I>A:0BHK:E 1BLD %:<MHK 2NKO>BEE:G<> 2RLM>F LNKO>R K>IHKM>= MA:M
A:E? H? MA> :=NEM 42 IHINE:MBHG =K:GD :E<HAHE BG MA>":COMINMABRMK =:RL
#BL>:L> "HGMKHE :G= /K>O>GMBHG \ E<HAHE :G=/N;EB< ">:EMA ] +:LM NI=:M>=
AMMI| PPP <=< @HO :E<HAREIA> MHM:E IHINE:MBHG PAH =K:GD :E<HAHE
JIIKHQBF:M>ER I>K<>GM =K:GD A>:OBER PABE> [>K<>GM ;BG@> =K:GD !BG
=KBGDBG@ :L =>?BG>= ;R MA> -:MBHG:E (GLMBMNM> HG E<HAHE ;NL>:G= E
PA>G F>G <HGLNF> ?BO> HK FHK> =KBGDL :G= PA>G PHF>G <HGLNF> ?HNK H
=KBGDL BG MPH AHNKI+BMVEHIL ?HK #BL>:L> "HGMKHE :G= /K>O>GMBHG \ E<}
|55 /N;EB<'>IEMA]+LM NI=:M>= ;K<A  AMMI_PPP <=< @HO :E<HAHE
<ME<HAHE BG >Q<>LL BL =>MKBF>GM:E MH A>:EMA AHP>0>K LBG<> BML ;>@BC
D LNLI><M>=:G= IKHFHM>=:L : ;>G>?BM MH MA> ;H=R :G= FBG= PA>G <HGLNF>=
»EHz=K:MBHG (G MA> 4GBM>= 2N\Dldttalry \idelines ?BG> FH=>K:M> :E<HAHE
<BGM:D> :L GH FHK> MA:G HG> =KBGD I>K =:R ?HK PHF>G :G= GH FHK> MA:G MF
>U>K =:R ?HK F>@& #>I:KMF>GM H? @KB<NEMNK> :G= 42 #>:KMF>GM H? >:EMA :
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F>:LNK>F>GM H? MA> E>O>
:E<HAHE BG MA> ;EHH= LMK
M>KFL H? I>K<>GM:@>L NL>
=>M>KFBG> B? :G BG=BOB=|
E>@:EER BGMHQB<:M>= :GH
PABE> BFI:BK>=

6:LABG@MHG # " 42 #>:KMF>GM H? '>:EMA :G="'NF.G 2>KOB<>L :G=42
#>:KMF>GM H? @KB<NEMNK&MMI PPP A>:EMA @HO #($3 18&4(#3$+(-$2

=@: =H<NF>GM AMFE <A:IM>K AMEMAHN@A =KNGD>GG>LL A:L I>KO:=>=F:G
<NEMNK>L =KBGDBG@ BG FH=>K:MBHG A:L EHG@ ;>>G : F:GMK: H? FNEMBIE>
:<<>LL MH :E<HAHE

JHK> MA:G [>K<>GM H? BG@>LM>= :E<HAHE BL F>M:;HEBS>= BG MA> EBO>K
:FHNGM LM:RL BG MA> ;EHH=:G= BL >O>GMN:EER >Q<K>M>= MAKHN@A MA> ;
AHP IK>:MA:ERS>KL PHKD NKBG> L:EBO: :G= bwdal@abhol

concentration (BAC) BL F>:LNK>=BG FBEEB@K:FL I>K<>GM <HFI:KBG@ NGBML
‘E<HAHE MH NGBML H? :EHH= ! " BL : F>:.LNK>F>GM NL>= E>@:EER MH :LL>LL B
:G= MA> BFI:BKF>GM :G= :;;BEBMR MH I>K?HKF <>KM:BG :<MBOBMB>L :L BG =Kl
: @>G>K:E KNE> MA> EBO>K <:G F>M:;HEBS> HG> LM:G=:K= =KBGD =>7BG>=|
;>>K  HNG<>L H? PBG> HK _ HNG<>L H? A:K= EBIJNHK |I>K AHNK #KBGDBG@
MABL HK FHK>JNB<DER PBEE <:NL>!" MH KBL> MH IHM>GMB:EER NGL:?> E>(
>GM:E :G=/ARLB<:E $??><ML H? #B??>K>GM LNFFOHEE>L MA> F>GM:E :G=
IARLB<:E >??><ML :LLH<B:M>= PBMA =B??>K>GM ! " E>O>EL

3;E> ,>GM:E :G=/ARLB<:E $??><ML H? #B??>K>GM ! " +>O>EL

2HF> EHLL H? CN=@F>GM :EM>K>= FHH= K>E:Q:MBHG BG<K>:L>=;H¥R P:KFl

$Q:@@>K:M>= ;>A:0BHK BFI:BK>= CN=@F>GM F:R A:O> LHF> EHLL H? FNL<E:
?H<NLBG@ >R>L NLN:EER @HH= ?>>EBG@ EHP>K>=:E>KMG>LL K>E>:L>H

/HHK FNL<E> <HHK=BG:MBHG ;:E:G<> LI>><A OBLBHG K>:<MBHG MBF> =B?
=>M><MBG@ =:G@>K :G=BFI:BK>= CN=@F>GM L>E? <HGMKHE K>:LHGBG@

"E>:K =>M>KBHK:MBHG H? FNL<E> <HGMKHE :G= K>:<MBHG MBF> LENKK>= L
<HHK=BG:MBHG LEHP>= MABGDBG@

%:K E>LL FNL<E> <HGMKHE MA:G GHKF:E F:CHK EHLL H? ;:E:G<> OHHBMBGA@

(G :==BMBHG MH MA> HG> =KBGD I>K AHNK @NB=>EBG> MA> K:M>:M PAB<A :
I'"KBL>L BL :??><M>= ;R MA> ?HEEHPBG@ ?:<MHKL

V 2>Q PHF:GAL!" PBEE KBL> FHK> JNB<DER MA:G : F:G"L
EH? V 6>B@AM ! " PBEE KBL> FHK> LEHPER ?HK A>:0B>K I>HIE>
V &>G>MB<L

>:F BG

= MH

JE BL V +>G@MA H? MBF> :L : A>:OR =KBGD>K

=KBOBG@ V 3RI> H? :EXHAHE <HGLNF>=
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V FHNGM H? :E<HAHE <HGLNF>=

V "HGLNFIMBHG K:M>

V "HGLNFIMBHG ;>?HK> HK :?M>K : F>:E ?HH= BG MA> LMHF:<A LEHPL
5 LHKIMBHG

V ,BOMNK> <:K;HG:M>= FBQ>KL LI>>=:;LHKIMBHG

V ,>=B<:MBHGL F:R BG<K>:L> MA> ;BH:O:BE:;BEBMR H? :E<HAHE

:E<HAHE MHQB<BMR #KBGDBG@ <H??>> HK M:D
GHM A>EIl 3A> E>@:E EBFBM ?HK BGMHQB<:MBH( :
3:DBG@ BGMH :<<HNGM MA> K:M> :M PAB<A MA> EBO -
F>M:;HEBS>L :E<HAHE :?M>K =KBGDBG@ LMHIL :G= MA>™
:E<HAHE >Q<K>MBHG K:M> BM M:D>L :M E>:LM ’?BGSAHNKL ?HK :
E>@:EER BGMHQB<:M>= I>KLHG MH :<AB>0> LH;KB>MR

Health Benefits of Moderate Alcohol Intake 3

(G <HGMK:LM MH >Q<>LLBO> :E<HAHE BGM:D> FH=>K:V(

‘E<HAHE BGM:D> A:L :>>G LAHPG MH IKHOB=> A>:EMA

>G>?BML 3A> =:M: BL FHLM <HGOBG<BG@ ?HK KSR RIBG#ono! promotes
A>IKM =BL>L> BG FB==E> :@>= :G= HE=>K I>HIE> ReOBoE s becnen

H? MP>GMR GBG> LMN=B>L <HG<EN=>= MA:M FHaxde e drshtAinteke can have
BGM:D> K>=N<>L MA> KBLD H? <HKHG:KR A>:KM =®lrimentajRffects on health.

“HNM  I>K<>GM BG <HFI:KBLHG MH MAHL> PAH =H GHM

<HGLNF> :E<HMRdBksley, P.M :E \ LLH<B:MBHG H?o Thinkstock

E<HAHE "HGLNFIMBHG PBMA 2>E><M>=":K=BHO:L<NE:K

#BL>:L> NM<HF>L 2RLM>F:MB< 1>0B>P :G= ,>M:

G:ERLBLBMJ GH = =HB

FC = 2>0>K:E HMA>K LMN=B>L =>FHGLMK:M> MA:M

FH=>K:M> :E<HAHE <HGLNFIMBHG K>=N<>L MA> BG<B=>G<>L H? LMKHD> :G=/
:G=:ELH =>:MA <:NL>= :R <:K=BHO:L<NE:K :G= A>:KM =BL>:L> 3A> =KHI BG KBLI
MA>L> :=O>KL> >0>GML K:G@>L :>MP>>G I>K<>GM ,HK>HO>K MA>K> BL LHF>
>0OB=>G<> MA:M FH=>K:M> :E<HAHE BGM:D> K>=N<>L MA> KBLD ?HK F>M:;HEB
3RI> =B:;>M>L :G= @:EELMHG>L (G :==BMBHG MH IKHOB=BG@ LHF> A>:EMA ;
FH=>K:M> :E<HAHE BGM:D> A:L EHG@ L>KO>= :L : =B@>LMBO> :B=:G=: LHNK<
:G=K>E:Q:MBHG :G=BM BG=N<>L LH<B:E BGM>K:<MBHG MA>K>;R ;>G>7?BMBC
MA> A>:EMA MKB:G@E> (M AL GHM ;>>G <E>:KER =>FHGLMK:M>= MA:M FH=>k
<HGLNFIMBHG ;>G>?BML RHNG@>K IHINE:MBHGL :G= MA> KBLDL H? :GR :E<H
<HGLNFIMBHG =H GHM HNMP>B@A MA> :>G>?BML ?HK IK>@G:GM PHF>G MAF
M:DBG@ F>=B<:MBHGL MA:M BGM>K:<M PBMA :E<HAHE :G= MAHL> PAH :K> NC
FH=>K:MBHG
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Health Consequences of Alcohol Abuse

#BLMBEE>= LIBKBML A:0> >Q<>IMBHG:EER ?>P GNMKB>GML ;NM ;>>K :G= PBC
LHF> GNMKB>GML OBM:FBGL FBG>K:EL :G=;>G>7B<B:E IE:GM <A>FB<:EL :EH
<:EHKB>L MRIB<:E ;>>KBL DBEH<:EHKB>L : @E:LL H? PBG> <HGM:BGL :IIKF
DBEH<:EHKB>L :G=:G HNG<> H? A:K= EBJINHK PBMAHNM FBQ>K BL :KHNG=
E<HAHEB< =KBGDL BG >Q<>LL <HGMKB;NM> MH P>B@AM @:BG ;R LN;LM:GME
<:EHKB< BGM:D> 'HP>0O>K :E<HAHE =BLIE:RL BML MPH ?:<>= <A:K:<M>K :@:BG
HG ;H=R P>B@AM F:DBG@ F:GR L<B>GMB?B< LMN=B>L <HGMK:=B<MHKR ,NE
LAHP AB@A BGM:D>L H? A:K= EBIJNHK :K> EBGD>= MH P>B@AM @:BG :EMAHN
K>LNEM H? MA> K>@NE:K <HGLNFIMBHG H? A:K= EBIJNHK PBMA LN@:KR LH?M
HMA>K FBQ>KL .G MA> HMA>K A:G==KBGDBG@ ;>>K :G= >0>G FHK> LH K>=1
<HGLBLM>GMER EBGD>= MH P>B@AM @:BG :G=BG LHF> LMN=B>L :<MN:EER -
@:BG 3A> <HGMK:=B<MHKR K>LNEML H? L<B>GMB?B< LMN=B>L MA:M A:0> >C
:LLH<B:MBHG H? :E<HAHE BGM:D> PBMA ;H=R P>B@AM :K> I:KMER =N> MH MA:
:E<HAHE <HGMKB;NM>L <:EHKB>L MH MA> =B>M ;NM PA>G =KNGD BG >Q<>LL
L><K>MBHG H? I:G<K>:MB< CNB<> :G= =:F.@>L MA> EBGBG@ H? MA> @:LMKHE
BFI:BKBG@ GNMKB>GM =B@>LMBHG :G=:;LHKIMBHG 3A> BFI|:BK>==B@>LMBI
»LHKIMBHG H? GNMKB>GML BG :E<HAHEB<L <HGMKB;NM>L MH MA>BK <A:K:<
:G= FNEMBIE> :LLH<B:M>= FB<KHGNMKB>GM =>?B<B>G<B>L 3A> FHLM <HFFH
F:<KHGNMKB>GM =>?B<B>G<R :FHG@ :E<HAHEB<L BL P:M>K :L BM BL >Q<K>\
"HFFHGER :LLH<B:M>= FB<KHGNMKB>GM =>?B<B>G<B>L BG<EN=> MAB:FBG>
?HE:M> OBM:FBG F.:@G>LBNF <:E<BNF :G=SBG< %NKMA>KFHK> :E<HAHEE
K>IE:<> <:EHKB>L ?KHF :E<HAHE PBMA MAHL> H? GNMKBMBHNL ?HH=L LHF>N
I>K<>GM HK FHK> H? MA>BK =:BER <:EHKB< BGM:D> ?KHF :E<HAHEB< ;>0O>K:@

Effects of Alcohol Abuse on the Brain

E<HAHE <:G :=O>KL>ER :?7><M G>:KER >0O>KR :K>: H? MA> ;K:BG 6A>G ! " KBL:>
<>GMK:E G>KOHNL LRLM>F BL =>IK>LL>= E<HAHE =BLKNIML MA> P:R G>KO> <
<HFFNGB<:M> PBMA >:<A HMA>K ;R BGM>K?>KBG@ PBMA K><>IMHKL HG <>KNM
BFF>=B:M> BFI:<M H? :E<HAHE HG MA> ;K:BG <:G ;> L>>G BG MA> :PDP:K=ER =E
LRFIMHFL H? <HG?NLBHG ;ENKK>= OBLBHG LENKK>= LI>><A :G= HMA>K LB@
BGMHQB<:MBHG 3A>L> LRFIMHFL PBEE @H :P:R HG<>=KBGDBG@ LMHIL ;NM
<HGLNFIMBHG HO>K MBF> <:G E>= MH EHG@ E:LMBG@ =:F:@> MH MA> ;K:BG
LRLM>F 3ABL BL ;><:NL>:E<HAHE :G= BML F>M:;HEB< ;RIKH=N<ML DBEE ;K:BG
$Q<>LLBO> :E<HAHE BGM:D> A:L MA> ?HEEHPBG@ >??><ML HG LI><B?B< :K>:L

Medulla. 3ABL :K>: <HGMKHEL :NMHF:MB< ?NG<MBHGL LN<A L A>K
6A>G :E<HAHE ?BKLM EBFBML BML ?NG<MBHGBG@ I>HIE> ?>>E LE
@K>:M>K I " E>O>EL NG<HGL<BHNLG>LL <HF:L :G==>:MA <:G K>LN
Cerebellum. 3ABL BL PA>K> <HGL<BHNL FHO>F>GM BL <HHK=BG:M>:
MHH FN<A :E<HAHE ;:E:G<>:G= FHMHK LDBEEL :K> BFI:BK>=
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Cerebral cortex. 2>GL>L :G= MAHN@AML K> IKH<>LL>= A>K> :G= MAI
PA>K> :<MBHG BL BGBMB:M>= 6A>G ! " E>O>EL BG<K>:L> MA> :;BEE
MABGD >Q>K<BL> @HH= CN=@F>GM :G= ?>>E |:.BG =><K>:L>
Hypothalamus and pituitary gland. E<HAHE BG<K>:L>L L>QN:E =>LBK>
:NM =><K>:L>L L>QN:E I>K?HKF:G<> (M :ELH IKHFIML LB@G:EL PAB<
BG<K>:L> NKBG> IKH=N<MBHG

Limbic system. 6A>G :E<HAHE :??><ML MABL :K>: BG=BOB=N:EL F:R
;><HF> O>KR >FHMBHG:E :G= EHL> F>FHKR ?NG<MBHG

Effects of Alcohol Abuse on the Liver

<<HK=BG@ MH MA> "#" F>KB<:GL =B>= ?KHF :E<HAHE K>E:M>= EBO>K =BI

EMAHN@A GHM >0>KR :E<HAHEB< HK A>:0OR =KBGD>K PBEE =B> ?KHF EB(
MA> EBO>K BL HG> H? MA> ;H=R”L F:BG ?BEM>KBG@ HK@:GL :G=BL L>0O>K>E
:E<HAHE :;NL> 3A> MAKBholic Liver Disease (ALD) BL NL>= MH =>L<KB;> EBO>K
IKH;E>FL EBGD>= MH >Q<>LLBO> :E<HAHE BGM:D> +# <:G ;> IKH@K>LLBO> PI
BG=BOB=N:EL ?BKLM LN??>KBG@ ?KHF : 2?MMR EBO>K :G= @HBG@ HG MH =>
:ELH IHLLB;E> MH A:0> =B??>K>GM ?HKFL H? +# :M MA> L:F> MBF>

3A> MAK>> FHLM <HFFHG ?HKFL H? +# K>
Figure 7.1Q.iver Cirrhosis

V Fatty liver. K:MA>K ;>GB@G =BLHK=>K MA:M
=>0O>EHIL :?M>K >Q<>LLBO> :E<HAHE »
<HGLNFIMBHG AHP>0O>K BM <:G IKH@K
FHK> ?:M:E =BL>:L>L %:MMR EBO>K BL i
B? :E<HAHE NL> BL ;KHN@AM NG=>K <H

V Alcoholic hepatitis. 3A> LRFIMHFL H? MABLY
:E<HAHE BG=N<>= EBO>K BG?E:FF:MBHG :K>:

LPHEE>G EBO>K :;=HFBG:E I:BG G:NL>éxc ssive alcohol consumption
?7>0>K C:NG=B<> :G= OHFBMBG@ EN!L%U'_E e'destruction of liver
EBGD>= MH :E<HAHE NL> >0>G I>HIE>dRiHn an attempt to repair
=KBGD FH=>K:M>ER <:G LHF>MBF>L =>i3¢icH¢ liver initiates an
MABL <HG=BMBHG :G= GHM :EE :E<HANEMj!%Kpnd reparation
=H (?: I>KLHG LMHIL =KBGDBG@ :E<HAIJE A e atompt to
EBO>K = F:@> <:G ;> K>O>KL>= INM B? dpfie&he dead cells, surviving

<HGMBGN> <BKKAHLBL F:R =>0O>EH]I :Grecceilgiultiply. The result is
<G K>LNEM clusters of newly formed liver
' also called regenerative

. . cells
V Cirrhosis. 3ABL L>KBHNL :G= LHF>MBF>|TOé <Eithin the scar tissue.

?HKF H? +# =>O>EHIL PA>G EBO>K <>Hfnk B2 s called cirrhosis of
:G= ?HKF L<:K MBLLN> PAB<A ;EH<DL ;E¥ifyer.

YBO>KIKH;E>FL EBGD>= MH ?EHP :G= <:NL>L P:LM>L :G= MHQBGL MH ;NBE=

>Q<>LLBO> :E<HAHE BGM:D ,

BG<EN=BG@ ?MMR EBO>K |E<HAHEB< NI BG MA>LRLM>F 2MKB<MER LI>:DBG@

A>:MBMBL :G= <BKKAHLBL <BKKAHLBL <:GGHM ;> <NK>= (M <:G AHP>0O>K
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<A>FB<:E <:EE>= Q:GMABG
?HNG=BG MA> L>>=L E>:.0>
?KNBM H? F:GR IE:GML PA>}
<ML ;L : G:IMNK:E I>LMB<B=>
MA> FHLM PB=>ER <HGLNF>
ILR<AH:<MBO> LN;LM:G<>

;> LMHII>= PBMA F>=B<:E MK>:MF>GM :G= <HFIEB<:MBHGL

<:G ;> F:G:@>= B? MA> BG=BOB=N:E LMHIL =KBGDEZ®\ttd=tck
F:GR =H LNKOBO> -HM :EE <:L.>L H? <BKKAHLBL :K> LMKB<MER
=N> MH :E<HAHEBLF :G= GHM :EE :E<HAHEB<L =>0O>EHI MA>
=BL>:L> 2RFIMHFL H? <BKKAHLBL BG<EN=> MA> ;NBE=NI H?
=HFBG:E ?ENB= :L<BM>L :;=HFBG:E I:BG ?>0>K MABKLM
<HG?NLBHG :G=?:MB@N>

The Reality

E<HAHE BL : =BNK>MB< MA:M K>LNEML BG =>AR=K:MBHG (M LNIIK>LL>L MA> |
:GMB=BNK>MB< AHKFHG> :G= E>LL P:M>K BL K>:;LHK;>= :G= FHK> BL >Q<K>M>
‘E<HAHE BG >Q<>LL <:G E>:= MH : \A:G@HO>K ] H? PAB<A MA> F:CHKBMR H? LF
MA> =BK><M K>LNEM H? =>AR=K:MBHG

Caffeine

Caffeine BL : <A>FB<:E <:EE>= Q:GMABG> ?HNG= BG MA> L>>=L E>:0O>L :G=?K
F:GR IE:GML PA>K>BM :<ML L : G:MNK:E I>LMB<B=> (M BL MA> FHLM PB=>ER
ILR<AH:<MBO> LN;LM:G<> :G= BL LN<A :G BFIHKM:GM I:KM H? F:GR I>HIE>"L EB
MA>R FB@AM GHM >0>G MABGD H? BM L : =KN@ 4l MH [>K<>GM H? :=NEML
PHKE=NL>BM HG : =:BER ;;.LBL <<HK=BG@ MH ;HMA MA> %# :G= MA> F>KB<:
LLH<B:MBHG MA> FH=>K:M> NL> H? <:??>BG> BL \@>G>K:EER K><H@GBS>= 'L
<HGLB=>K>=: E>@:E ILR<AH:<MBO> =KN@ :G= ?HK MA> FHLM |:KM BL <HFIE>I
NGK>@NE:M>=

Typical Doses and Dietary Sources

6A:M BL : \FH=>K:M> BGM:D>] H? <:??>BG> ":??>BG> BGM:D>L :K> =>L<KB;>= BC
?HEEHPBG@ F:GG>K

V Lowbmoderate intake. Z FBEEB@K:FL I>K =:R
V Moderate intake. Z FBEEB@K:FL I>K =:R
V High intake. HK FHK> FBEEB@K:FL I>K =:R

3A> :05K:@> <:22>BG> <HGLNFIMBHG ?HK F>KB<:G :=NEML BL <HGLB=>K>= Ft
FBEEB@K:FL I>K =R :EMAHN@A BM BL GHM NG<HFFHG ?HK I>HIE> MH <HGI

. FBEEB@K:FL I>K =R 3ABL PHKDL HNM MH :EFHLM _ <NIL H? <H??>> I>K =R
L :BMM>K M:LM> H? <:2?>BG> BL I:E:M::E> ?HK F:GR :G= <H??>> BL MA> FHLM K>:
>BYNK<> H? BM :<<HNGMBG@ ?HK I1>K<>GM H? =:BER <:2?>BG> <HGLNFIMBH(
M ELBER :0:BE::E> LHNK<> H? <:2?>BG> BL LH?M =KBGDL =>EBO>KBG@ I>K<

/HINE:K I>O>K:@> "AHB<>L
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<??>BG> (G MABL <:L> MA> ;BMM>K <:??>BG> M:LM> BL NLN:EER F:LD>= ;R : E
H? :==>=LN@:K 3>: BL MA> MABK= <HFFHG LHNK<> H? <:??>BG> :M [>K<>GM

)NLM AHP FN<A <:??>BG> BL MA>K> BG : <NI H? <H??>> (M O:KB>L 3A> <:??>BC
‘G :O>K:@> <NI H? <H??7>> <G K:G@>?KHF MH FBEEB@K:FL :G=MA>K:G@
BL MH FBEEB@K3EE> _ ":?2?>BG>"HGM>GM BG 5:KBHNL >O>K:@>L :G=
%HH=IKHOB=>L NL>?NE BG?HKF:MBHG HG MA> E>O>EL H? <:??7>BG> ?HNG=B
>0>K:@>L 6A>G >LMBF:MBG@ RHNK MHM:E <:??>BG> <HGLNFIMBHG K>F>F;>
BG ;>O>K:@>L ;NM :ELH LHF> ?HH=L :G= F>=B<BG>

3;E> "??>BG> "HGM>GM BG 5:KBHNL >O>K:@>L :G= %HH=L

2M:K;N<D/L &K:G=>"H??7>> |HS

/E:BG ;K>P>=<H??>> HS y4

$LIK>LLH HS Z

[E:BG =><:??7>BG:M>=<H??>3 HS Z

3> ;K>P>= HS Z

&K>>G M>: HS Z

"H<:"HE: "E:LLB< HS

#K />lI>K  HS

JHEM"HE: HS

,HNGM:BG #>P HS

,HNGM:BG #>P #7 HS

/>ILB"HE: HS

1>=INEE HS

%NEE SAKHMME> HS

,HGLM>K $G>K@R HS

2I1BD> 2AHHM>K  HS

2HNK<> >=B<BG>->M <HF \":??>BG>] <<>LL>= .<MH;>K
AMMI PPP F>=B<BG>G>M <HF <:??>BG> :KMB<E> AMF
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http://www.medicinenet.com/caffeine/article.htm
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Health Benefits

3A> FHLM K>GHPG>= >??><ML H? <:??>BG> HG MA> ;H=R :K> BG<K>:L>= :E>KM
=>E:R H? 22MB@N> :G= LE>>| 'HP =H>L <:??>BG> LMBFNE:M> MAMK:BG 6:M<A
5B=>H MHL>>: @K:IAB< :<<HNGM H? : ;K:BG HG <:??>BG> ":??>BG> BL <A>F
LBFBE:K MH : <A>FB<:E BG HNK ;K:BGL :=>GHLBG> ":??>BG> BGM>K:<ML PBM.
LI><B?B< IKHM>BG K><>IMHK (M ;EH<DL MA> :<MBHGL H? MA> :=>GHLBG> :G=
E>O>EL H? LB@G:EBG@ FHE><NE>L BG MA> ;K:BG E>=BG@ MH :G BG<K>:L> I
F>M:;HEBLF M MA> FHE><NE:K E>O>E <:??>BG> LMBFNE:M>L MA> ;K:BG BG<
‘E>KMG>LL :G=<:NLBG@ : =>E:R H? 22MB@N> :G=LE>>] M AB@A =HL>L <:??>B
MA> FHMHK <HKM>Q H? MA> ;K:BG :G= BGM>K?>K>L PBMA MA> LE>>| P:D> <R<
>??><ML LN<A :L LA:DBG>LL :GQB>MR :G=BGLHFGB: />HIE>"L L>GLBMBOBMR
>??><ML H? <:??>BG> O:KB>L :G= LHF> I>HIE> =>0O>EHI LB=> >??><ML :M FN<A |
3A> F:GR >??><ML <:??>BG> A:L HG MA> ;K:BG =H GHM =BFBGBLA PBMA A:;BMN
H? <??>BG:M>= ;>0>K:@>L

Video 7.7

A Brain on Caffeine

<EB<D MH L>> OB=>H

Watch this graphic account of the brain on caffeine.

Tools for Change

"HGLNFBG@ <:??>BG> BG MA> >0>GBG@ :G= BG MA> FB==E> H? MA> GB@A
RHN :P:D> MH LMN=R ?HK :G >Q:F ;NM BM PBEE GHM >GA:G<> RHNK [>K?HKF
MA> G>QM =:R*"L M>LM B? RHN =H GHM @>M >GHN@A LE>>| #KBGD <:??>BG
BG FH=>K:MBHG :M :GR MBF> H? MA> =R HK >O>GBG@ MH BG<K>:L> :E>KMC
GHM L>GLBMBO> MH <:??>BG>"L :=O>KL> >??><ML ;NM @>M MA> K><HFF>C
LE>>|

(M BL BFIHKM:GM MH GHM> MA:M <:??>BG> A:L LHF> >??><ML HG A>:EMA MA:NV
IKHFHM>= HK F:LD>= ;R MA> HMA>K ;>G>?B<B:E <A>FB<:EL ?HNG= BG <H??>>:
F>:GL MA:M PA>G LL>LLBG@ MA> ;>G>?BML :G= <HGL>JN>G<>L H? RHNK <:?7?:
RHN FNLM M:D> BGMH :<<HNGM AHP FN<A <:??>BG> BG RHNK =B>M <HF>L ?Kt
M>: O>KLNL AHP FN<A RHN H;M:BG ?KHF LH?M =KBGDL

/HINE:K I>O>K:@> "AHB<>L


http://www.youtube.com/v/YhRlPY5XrwM
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3A>K> BL : @HH=:FHNGM H? L<B>GMB?B< >0OB=>§
LNIIHKMBG@ MA:M AB@A>K <HGLNFIMBHG H? <:~
BG MA> ?HKF H? <H??>> LN;LM:GMB:EER K>=N<>
=>0>EHIBG@ 3RI> =B:;>M>L :G=/:KDBGLHG"L =B ks
3A>K> BL : E>LL>K :FHNGM H? >0OB=>G<> LN@ @>
BG<K>:L>= <H??>> <HGLNFIMBHG EHP>KL MA> KBLD H? A>:KM
:MM:<DL BG ;HMA F>G :G= PHF>G :G= LMKHD>L thgtu:f@gndustry is a billion-
(G LF:EE>K IHINE:MBHG LMN=B>L =><:??>BG:M>= gditd rfastry. Coffee is one of
LHF>MBF>L I>K?HKFL :L P>EE L <:??>BG:M>= <H?™esmost widely distributed
‘KBG@BG@ NI MA> ARIHMASLBL MA:M MA>K> :K> S¥S@88% i {fe world.
<A>FB<:EL BG <H??>> HMA>K MA:G <:??>BG> MA:M |IE:R E:K@>K
KHE>L BG MA> A>:EMA ;>G>?BML H? <H??>> K>CBSIPaBiosoM>>G
>|B=>FBHEH@B<:E LMNHhB3lo&@al of the American
Medical AssociatibtHIHL>L MA:M A:;:BMN:E <H?7?>>
<HGLNFIMBHG K>=N<>L MA> KBLD H? 3RI®:EB:;>M>L
#F 1, IA#:G=% ! 'N ,# /A#\"H??>>"HGLNFIMBHG :G= 1BLD H? 3RI>
#B:;>M>L 2RLM>F:MB< 1>0OB%R®4 GH Z =HB
CF: 3A> KBLD K>=N<MBHG P:L [>K<>GM ?HK MAHL> PAH <HGLNF>= (
MA:G Z <NIL H? <H??>>|>K =R :G=P.L [>K<>GM ?HK MAHL> PAH <HGLNF>= 7
<NIL =:BER 3A>L> @KHNIL P>K> <HFI:K>= PBMA I>HIE> PAH <HGLNF>= E>LL MA
<NIL H? <H??>K I>K =:R /:KDBGLHG"L =BL>:L> BL :G BEEG>LL H? MA> <>GMK:E |
LRLM>F <:NLBG@ F:GR =BLHK=>KL H? FHO>F>GM 1>L>:K<A L<B>GMBLML BG "
:G BGO>KL> K>E:MBHGLABI ;>MP>>G <:??>BG> BGM:D> :G= MA> BG<B=>G<> H-"
=BL>:L> (G ?:<M F>G PAH =B= GHM <HGLNF> <H??>> A:=: ?BO> MBF>L FHK> EI
<A:G<> H? [/ KDBGLHG"L =BL>:L> MA:G F>G PAH <HGLNF>= FHK> MA:G <NIL H?
=:BERHLL & 6 >M :E \ LLH<B:MBHG H? "H??>> :G=":??>BG> (GM:D> PBMA MA>
[:KDBGLHG"L #BL>1&MA GH Z =HB
CF: (G MABL LMN=R HMA>K <:??>BG> LHNK<>L LN<A :L LH?M =KBG
P>K>:ELH :LLH<B:M>= PBMA : K>=N<>= KBLD H? /:KDBGLHG"L =BL>.L> K>0OB>
LMN=B>L IN:EBLA>= B6ukArof AlzheimerOs Diskdsk>:??BKF>= MA:M <:??>BG>
BGM:D> F:R K>=N<> MA> KBLD H? /:KDBGLHG"L =BL>:L> BG ;HMAHXG::G= PHF>
>M :E \":??>BG> $QIHLNK> :G= MA> 1BLD H? /. KDBGLHG"L #BL>:L.> 2RLM>F:ME
:G= ,>M: G:ERLBL H? .;L>KO:MBHG:E 2MNAIBbdifhers Dis  2NIIE>F>GM

2 Z AMMI PPP G<:B GEF GBA @HO IN:F>= 3ABL K>OB>P :ELH MHHD
BGMH <HGLB=>K:MBHG <:??>BG> H;M:BG>= ?KHF =B>M:KR LHNK<>L HMA>K M/
MAHN@A MA> =:M: HG MA>L> BL GHM :L >QM>GLBO> HK L LMKHG@ :L ?HK <H"
LHF> L<B>GMB?B< >0OB=>G<> MA:M =KBGDBG@ <H??>> BL EBGD>= MH : FN<A
=>F>GMB: :G= ESA>BF>K"L =RMBE>' " ) +:0B> ) ' /*>>7?> \"NII: )H>
%KB>G= HK %H> $??><ML H? "AKHGB< "H??>> "HGLNFIMBHG HG ":K=BHO:L<NE
'>:EMA [Missouri Medical GH -HO>F;>KZ#><>F;>K Z
AMMI PPP G<:B GEF GBA @HO IN;F>=
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http://www.ncbi.nlm.nih.gov/pubmed/20182023
http://www.ncbi.nlm.nih.gov/pubmed/22338737
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Health Consequences

3A> :<NM> :=O>KL> A>:EMA >??><ML H? <:??>BG> BG@>LMBHG :K> :GQB>MR L
LE>>| =>IKBO:MBHG .G : FHK> <AKHGB< ;:LBL LHF> L<B>GMB?B< K>IHKML LN
AB@A>K <:??>BG> BGM:D> BL EBGD>= MH G>@:MBO> >??><ML HG A>:KM A>:El
<:K=BHO:L<NE:K =BL>:L> :EMAHN@A :M MABL IHBGM FHLM =:M: LN@@>LML <:’
LB@GB?B<:GMER BG<K>:L>>BMA>K <HFIK>A>GLBO> K>OB&Ré¢NdaBLA>= BG |
Journal of Clinical Nutritit»IHKML MA:M <:??>BG> BG=N<>L : FH=>LM BG<K>:L> BC
IK>LLNK> E:LMBG@ E>LL MA:G MAK>> AHNKL BG I>HIE> PBMA ARI>KM>GLBHG
>0B=>G<> MA:M A:;:BMN:E <H??>> <HGLNFIMBHG BG<K>:L>L ;EHH= IK>LLNK> E|
BG<K>:L>L MA> KBLD ?HK <:K=BHO:L<NHE:K =BE =M>:E \3A> $??7><M H? "H??>>
HG 'EHH=/K>LLNK> :G=":K=BHO:L<NE:K #BL>:L> BG 'RI>KM>GLBO> (G=BOB=N:I
2RLM>F:MB< 1>0B>P :G= ,>M: G:ERLBLCClin Nutr GH Z

AMMI PPP G<;B GEF GBA @HO IN;F>= 3A>K> BL GH @HH=>0B=>G<> MA:N\
<AKHGB«< <:??>BG> >QIHLNK> BG<K>:L>L ;EHH= IK>LLNK> <AKHGB<:EER BG I>}
ARI>KM>GLBHG

2HF> A:O> ARIHMA>LBS>= MA:M <:??>BG> >E>0:M>L <E<BNF >Q<K>MBHG :G=
<HNE= IHM>GMB:EER A:KF ;HG>L 3A>L<B>GMB?B< <HGL>GLNL :M MABL MBF>
FBGBF:EER :??7><ML <:E<BNF E>O>EL :G= BGM:D> BL GHM :LLH<B:M>= PBMA :G
?HK HLM>HIHKHLBL HK MA> BG<B=>G<> H? ?K:<MNK>L BG FHLM PHF>G EMAL}
<:??7>BG> HG <:E<BNF >Q<K>MBHG BL LF:EE IHLMF>GHI:NL:E PHF>G PBMA KBL
HLM>HIHKHLBL F:R P:GM MH F:D> LNK> MA>BK =B>M:KR <:??7>BG> BGM:D> BL E
FH=>K:M> :G= GHM >Q<>LLBO>

The Caffeine Myth

=BNK>MB< K>?>KL MH :GR LN;LM:G<> MA:M >E>0:M>L MA> GHKF:E NKBG> HN
H? =KBGDBG@ P:M>K ":??>BG:M>= ;>0>K:@>L :K> <HFFHGER ;>EB>0>= MH ;>
=N> MH MA>BK =BNK>MB< >??><M ;NM K>LNEML ?KHF L<B>GMB?B< LMN=B>L
<:??7>BG:M>= ;>0>K:@>L BG<K>:L> NKBG> HNMINM FHK> LH MA:G P:M>K 3ABL :
F>.:G MA:M <HGLNFBG@ <:??>BG:M>= ;>0O>K:@>L =H>L GHM :??><M NKBG> HNN\
MA:M BM =H>L GHM BG<K>:L> NKBG> HNMINM FHK> MA:G P:M>K =H>L 3ANL <:
>O0>K:@>L :K> <HGLB=>K>=: LHNK<> H? AR=K:MBHG LBFBE:K MH P:M>K

Sports Drinks

2<B>GMB?B< LMN=B>L NG=>K <>KM:BG <BK<NFLM:G<>L LAHP MA:M <HGLNFB(
BGLM>:= H? IE:BG P:M>K =NKBG@ AB@A BGM>GLBMR >Q>K<BL> E:LMBG@ El
LB@GB?B<:GMER >GA:G<>L >G=NK:G<> :G= LHF> >0B=>G<> BG=B<:M>L BM :=
>GA:G<>L I>K?HKF:G<> 3A>K> BL GH <HGLBLM>GM >0B=>G<> MA:M =KBGDBG
BGLM>:= H? IE:BG P:M>K >GA:G<>L >G=NK:G<> HK [>K?HKF:G<> BG BG=BOB=N:
E>LL MA:G HG> AHNK :G=:M EHP MH FH=>K:M> BGM>GLBMB>L P>EE <HG<H<

/HINE:K I>O>K:@> "AHB<>L


http://www.ncbi.nlm.nih.gov/pubmed/21880846
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=KBGD <HGM:BGL LN@:K P:M>K :G=LH=BNF BG MA> <HKK><M IKHIHKMBHGL |
AR=K:MBHG BL HIMBFBS>= 3A> LN@:K BL A>EI?NE BG F:BGM:BGBG@ ;EHH= @
G>>=>= MH ?N>E FNL<E>L MA> P:M>K D>>IL :G :MAE>M> AR=K:M>= :G= MA> LI
>GA:G<>L ?ENB= :;;LHKIMBHG :G= K>IE:<>L LHF> H? MA:M EHLM BG LP>:M 3A> |
"HEE>@> H? 2IHKML ,>=B<BG> LM:M>L MA:M MA> @H:E H? =KBGDBG@ ?ENB=L
MH IK>0>GM =>AR=K:MBHG PAB<A <HFIKHFBL>L I>K?HKF:G<> :G=>G=NK:G<>

3A> IKBF:KR LHNK<> H? P:M>K EHLL =NKBG@ BGM>GL> IARLB<:E :<MBOBMR B|
/>KLIBK:MBHG K:M>L :K> O:KB:;E> :G= =>I>G=>GM HG F:GR ?:<MHKL BG<EN=BG
<HFIHLBMBHG ANFB=BMR M>FI>K:MNK> :G= MRI> H? >Q>K<BL> 3A> AR=K:ME
H;M:BGBG@ HIMBF:.E >G=NK:G<> :G= I>K?HKF:G<> BL MH K>|E:<> PA:M BL EHLN
HO>K AR=K:M> [>KLHG"L LP>MBG@ K:M> <:G ;> :IIKHQBF:M>= :R F>.LNKBG@
;>?HK> :G=:?M>K >Q>K<BL>[MA> =B??>K>G<> BG P>B@AM PBEE ;> MA> :FHNG
P>B@AM RHN EHLM

3A> IKBF:KR >E><MKHERM> EHLM BG LP>:M BL LH=BNF .G>EBM>K H? LP>:M <:
>MP>>G Z FBEEB@K:FL H? LH=BNF /HM:LLBNF F:@G>LBNF :G=<:E<BNF
:ELH EHLM ;NM BG FN<A EHP>K :FHNGML (? RHN :K>>Q>K<BLBG@ :M AB@A B
@K>:M>K MA:G GBG>MR FBGNM>L BM BL BFIHKM:GM MH K>IE:<> LH=BNF :L P>
<.G ;> l:KMER :<<HFIEBLA>= ;R <HGLNFBG@ : LIHKML =KBGD 3A> AB@A>LM <H
LH=BNF BG <HFF>K<B:E LIHKML =KBGDL BL :IIKHQBF:M>ER FBEEB@K:FL I>K
MANL PBEE GHM K>IE:<> :EE EHLM LH=BNF NGE>LL : I>KLHG =KBGDL L>0O>K:E |
-.3 K><HFF>G=>= :L P:M>K BGMHQB<:MBHG GHM HGER <HFIKHFBL>L I>K?HKF:
F:R :ELH ;> =>:=ER 3A> LH=BNF BG LIHKML =KBGDL >GA:G<>L ?ENB=:;LHKIMBF
K>AR=K:MBHG BL FHK> >??B<B>GMER :<<HFIEBLA>= (? RHN :K> GHM >Q>K<BL
MA:G GBG>MR FBGNM>L :M : AB@A BGM>GLBMR =B>M:KR BGM:D> H? LH=BNF
>E><MKHERM>L LAHNE= ;> LN??B<B>GM ?HK K>|E:<BG@ EHLM >E><MKHERM>

Who Needs Sports Drinks?

"ABE=K>G :G=:=NEM :MAE>M>L >Q>K<BLBG@ ?HK FHK> MA:G HG> AHNK :M AB
M>GGBL KHPBG@ KN@;R LH<<>K >M< F:R ;>G>?7BM >G=NK:G<> PBL>:G=IH
[>K?HKF:G<> PBL> ?KHF <HGLNFBG@ : LIHKML =KBGD K:MA>K MA:G P:M>K 'HP
<HGLNFBG@ LIHKML =KBGDL IKHOB=>L GH ;>G>?BM HO>K P:M>K MH >G=NK:G
I>K?HKF:G<> HK >Q>K<BL> K><HO>KR ?HK MAHL> >Q>K<BLBG@ E>LL MA:G :G
PBMA :EE HMA>K LN@:KR =KBGDL <HGM:BGBG@ ?>P MH GH GNMKB>GML MA
LHNK<>H? <:EHKB>L #KBGDBG@ LIHKML =KBGDL PA>G RHN :K>=HBG@ GH >
GHM K><HFF>G=>=

/HINE:K I>O>K:@> "AHB<>L
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Sports Drink Alternatives

(GLM>:=H? : LIHKML =KBGD RHN <:G K>IE>GBLA EHLM ?ENB=L :G= H;M:BG >G>
>E><MKHERM>L =NKBG@ >Q>K<BL> ;R =KBGDBG@ IE:BG P:M>K :G=>MBG@ :
LG:<D MA:M <HGM:BGL <:K;HAR=K:M>L IKHM>BG :G=>E><MKHERM>L /HLM>Q
FBED AL ;>>G L<B>GMB?B<:EER LAHPG MH ;> CNLM :L >??><MBO> :L : LIHKML :
K>AR=K:MBHG ;>0>K:@> :G= BM BL FHK> GNMKB>GM =>GL> <HGM:BGBG@ <:}
IKHM>BG :G=>E><MKHERM>L BG :==BMBHG MH HMA>K OBM:FBGL

The Bottom Line

Sports drinks consumed in excess by athletes or used by non-athletes simply are ano
source of added sugars, and thus extra calories, in the diet and provide no performan
exercise recovery or health benefit.
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KEY TAKEAWAYS

V E<HAHE BG >Q<>LL BL =>MKBF>GM:E MH A>:EMA BG FH=>K:MBHG AHP
IKHFHM>=:L : ;>G>?BM MH MA> ;H=R :G= FBGBi&ary43uidelines
=>?BG> FH=>K:M> :E<HAHE BGM:D> ;L GH FHK> MA:G HG> =KBGD I>K =R
PHF>G :G= GH FHK> MA:G MPH =KBGDL I>K =:R ?HK F>G

V ,H=>K:M> BGM:D> H? :E<HAHE A:L ;>>G LAHPG BG FNEMBIE> L<B>GMB?E
MH IKHOB=> A>:EMA ;>G>?BML BG<EN=BG@ K>=N<BG@ MA> KBLDL H?.
<:K=BHO:L<NE:K =BL>:L> F>M:;HEB< LRG=KHF> 3RI> =B:;>M>L :G=
@:EELMHG>L

V 3A> FHLM K>GHPG>= >??><ML H? <:??>BG> HG MA> ;H=R :K> BG<K>:L>=
‘E>KMG>LL :G==>E:R H? 22MB@N> :G= LE>>] M AB@A =HL>L <:??>BG>
LMBFNE:M>L MA> FHMHK <HKM>Q H? MA> ;K:BG :G= BGM>K?>K>L PBMA
P:D> <R<E> <:NLBG@ LB=>>??><ML LN<A :L LA:DBG>LL :GQB>MR :G=
BGLHFGB:

V 3A>K> BL : @HH=:FHNGM H? L<B>GMB?B< >0OB=>G<> LNIIHKMBG@ MA:N
<HGLNFIMBHG H? <:??>BG> FHLMER BG MA> ?HKF H? <H??>> LN;LM:GN
K>=N<>L MA> KBLD ?HK =>O>EHIBG@ 3RI> =B:;>M>L :G=/.KDBGLHG"L =
3A>K> BL : E>LL>K :FHNGM H? >0B=>G<> LN@ @>LMBG@ BG<K>:L>= <H~
<HGLNFIMBHG EHP>KL MA> KBLD H? A>:KM :MM:<DL BG ;HMA F>G :G= P}
:G= LMKHD>L BG PHF>G <<HK=BG@ MH ;HMA MA> %# :G= MA> F>KB<:(
,>=B<:E LLH<B:MBHG MA> FH=>K:M> NL> H? <:??>BG> BL \@>G>K:EER
K><H@GBS>=:L L:?>]

V %HK FHLM IARLB<:EER :<MBO> BG=BOB=N:EL P:M>K BL MA> ;>LM AR=K:
LHNK<> %HK >G=NK:G<> :MAE>M>L MA>K> BL BG<K>:L>= G>>=H? @EN
P>EE :L ?ENB= 3A> ;H=R G>>=L A>:EMAR ?HH=L :G= ;>0O>K:@>L GHM
LNIE>F>GML MH K>@:BG >E><MKHERM>L EHLM MAKHN@A LP>:M

DISCUSSION STARTERS

/HINE:K I>O>K:@> "AHB<>L

+:M> GB@AML L>>F MH ;> I:.KM H? <HEE>@> EB?> :G= PBMA F:GR LMN=>
PHKDBG@ PABE> @HBG@ MH L<AHHE >:KER FHKGBG@L <:G ;> [:KM H?
>IJN:MBHG MHH 'HP FN<A =H RHN :G= FHLM I>HIE> RHN DGHP LE>>| 'HP
FN<A <:??>BG> =H RHN NL> 0> RHN >0O>K LN??>K>= ?KHF MA> BEE >??
<:??7>BG>

'HP ;B@ : IKH;E>F BL MA> HO>K <HGLNFIMBHG H? >G>K@R =KBGDL :M RI
L<AHHE 6A:M FB@AM ;> LHF> H? MA> K:FB?B<:MBHGL MH E>.KGBG@
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7.8 End-of-Chapter Exercises

ITOS YOUR TURN

,.D>: ?EHP <A:KM H? MA> IARLBHEH@B<:E >O>GML MA:M MKB@ @>K MA
":E<NE:M> RHNK LH=BNF BGM:D> BG : =:R (L BM EHP>K :0>K:@> HK AB(
MA:G MA> K><HFF>G=>= BGM:D>

3>:K MA> E:;;>EL H?? H? HK ;KBG@ BG MA> PAHE> <:G HK ;HMME> H? RH
?:0HKBM> ;>0O>K:@>L ,:D>: <A:KM H? MA> ?ENB=:FHNGM <:EHKB>L :G=
GNMKB>GML BG >:<A ;>O>K:@>

#>M>KFBG> AHP FN<A <:??>BG> RHN <HGLNF> >:<A =R :G= BML LHNK<>
NL>3::E> >GM:E :G=/ARLB<:E $??><ML H? #B??>K>GM ! MO>EL
A>El RHN 3A>G K:GD RHNK <HGLNFIMBHG E>O>EL ;:.L>= HG MA> @NB-=:
IKHOB=>= BG MABL <A:IM>K

APPLY IT

,.D>: EBLM H? M>G MABG@L RHN =H MA:M NL> P:M>K :G= MA>G :GHMA>|
MABG@L MA> ;H=R =H>L PBMA P:M>K

":E<NE:M> RHNK =:BER LH=BNF BGM:D> ?HK : P>>D (L RHNK =:BER BGM:
:0>K:@> HK AB@A>K MA:G MA> K><HFF>G=>= BGM:D> 'HP =H>L BM O:K
=NKBG@ MA> P>>D

[>K?HKF :G >QI>KBF>GM BG <E:LL ;R <HG=N<MBG@ : M:LM> M>LM H? M:|
:G= ;HMME>= P:M>KL ,:D>: <A:KM H? MA> K>LNEML

EXPAND YOUR KNOWLEDGE

#B:@K:F MPH IARLBHEH@B<:E F><A:GBLFL MA:M K>@NE:M> P:M>K HNM|
1>:= MABL :KMB<E> :G= LNFF:KBS> BG : :K:@K:IA B? BM BL HK BL GHM M,
MH \>G= MA> P:K HG LAWMI PPP L <B>GMB?B<:F>KB<:G <HF

:KMB<E> <?F B= BML MBF> MH >G= MA> PXCHEHNEM G= :

K>?>K>G<> MA:M =BLINM>L MA> <HG<ENLBHGL H? MABL :KMB<E>
5BLBM MA> P>;LBM> H? 3A> I>0>K:@> /:G>E :G= K>0OB>P AHP MA>R NL>=
DGHPE>=@> H? A>:EMA :G= GNMKBMBHG MH L>M K><HFF>G=:MBHGL ?!
:KMB<NE:K ;>O>K:@&¥MI| PPP <I< NG< >=N IKHC><ML ;>O>K:@>
:G>E9K><HFF>G=:MBHGL
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http://www.cpc.unc.edu/projects/beverage/panel_recommendations
http://www.cpc.unc.edu/projects/beverage/panel_recommendations
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