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srn.™RY 

This article aims to summari ze current knowledge relating to the 
aging processes of the brain. Several approaches have been carried out 
to .study the changes in the aging brain, from gross-anatomical studies 
to the molecular events within cells. Out of the prominent alterations 
which have been detected are cortical atrophy, neuronal loss, accumulat­
ion of the a~ing pigment-lipofuscin, lower brain metabolism, lower act­
ivities of neurotransmitter systems, changes in hormonal regulations, 
and lower or higher cellular responses to neurohumoral agents or drugs. 
Aging of the brain may be a new state of functioning as a result of shifts 
in the balances between ce ll groups or areas of the brain . These changes 
may be a critical step in producing sequences of responses to the whole 
body; the information from other organs, however, also influences brain 
functions. Several lines of information about the pathology of the e lderly 
brain and the drug treatment of t hese disorders are a l so discussed. 
Progresses in research on Alzheimer's dementia have been reviewed in 
several articles in the past year; the effective pharmacotherapy, however, 
awaits further investigation. The uses of drugs in other organic brain 
syndromes need a very careful s tudy and evaluation . Drugs currently used 
such as vasodilators and derivatives of ergot alkaloids may have only 
limited advantage in a particular group of patients. 
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d • 1 """u: 2-3 il'1N>U1J'l ( U"llil!:JU"l"!!U'lljfl"lll) 

!iVliiin;pu'Jl\l Ltillil\l~"lmN ( "" "1 mlu11 ;i") diu il, UC!"~ 'u!lvu "ll ""Uil u~~ "1u 

tici'llil>~.i'"1 """'ilue,u-;i:~ile>~u•u~~~luu-..,.,,","'",;,"1 '!Jil'llfil".; L'.ilmmll"l:il'lw 
_Gj "d • ... ... 1 ·~ 1 0 ., d • 
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.. n~> < ilu Ni'l•'l flflT• L u!lumuJli!\l•JJ.j'l \l a-;imJ"! :nau 11'l ilfl'l"lfl'l\!oU"lliJ\la'HJ" 'll\lli1°\l N'1"1°il 

mnu n•-;; .i • \'l 1 "'il\'l.; •" n • u'il" <"1 '1'1 il ilfi ii \l il'1 '1 l'l"ll il \l ,.,, oil Lbn 

... ., • J ,!Jf "I d' • ( • 
u'i'flifnuil!l<l\l !ilciUA<lU'.!lil\l LUililarn\l (Gyrus) LLl'l!JiN •U'.!lru:nilCJIJ".iil" . Sulcus) flC!'l\l 

"<! :iii11 '~ulfu •hum1\l LW"l \l'11liN (Ventricle) '!JU1 un-J,"lfu illlil\l"llil \l ~'("~"'~ 2 S­

ao u lfi1t1Ufl~~~nu,Munu~~l1'1W 1300 - 1400 fl~" 1.ilaU\'li1'1~ 70-80 il U~viun~B" 

i11Jil\l'""""\lJJ"l:u1ru 100 n~u 
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1\l,flfl,.,Rntna:Liillflil"ltla"n,.,LU~llULLUil"","~ilft,"TJD"ilUD"""1,11uo"TJi)" 

ii"D,fJU~;UiUL'llilaU.,:il,Milflil"'UTJW:~iiL'llilaU.,:LftM~U (Neuroglia) «uu,UMU~ 

luilUD"~~u .Cortex D,~n~;UiUL'llilatJ.,:il,Milflil"ll".;DVil: 25-45 LdnLU1llULnVUflU 

111;u;u L'llilaPlnuu·rn Li1t1 luiluo.,,~;uilui iimunusi;u (Cerebellum, Frontal polar 

region, Middle te~poral gyrus, Locus coeruleus) ~ih;u;u L'lla.lu.,:il,Milflil" 

L~UL~u;fiu uRiioP1.,,n,.,at1uRn~,.,,fiu1u u=JL1wfi,u11uo"Lt1u~.u~fl~;u;uL'llaaaP1a" 

si;uu.,:noun,uluL'llaa~"u1MLiluotu11uo\lTJn"Ui"D,fJ LU;uuLiliinuLt1u 

"l~uomn,u un" finn,.,il:ilumNil,., Li po fus cin .,.,, L fiA,nntJfinliv, Autoperoxidation 

TJD" 11ulut'hdo~u L'lla.lua: L tfo1nulu L'llilol (Mitochondria, Lysosomes, Golgi, 

Endoplasmic reticulum) n,., d:iuTJn.,,LufllTJn" Lipofuscin tuauo"si;uPi,.,,, u,n 

u ouufl nPi,.,,nu lu uil:"u 1;~.,, lu L 'Jfatiu., :il,Muil: L 'Jfai Neuro glia ifo lii Li1uf1M.,,uuu 

1,.1,n,.,n Lipofuscin u,n~u ";l~DNi1~on,.,";.,,,uTJo"L'Jfi1aou,.,,1., 

u11mnn~n~,.u,LLa"> v"flimttU:.,,uil = L hflenM&nutJ"l:n,.,ff uil""1, luauEJ"TJtN 

Ut"ll,fJ~U a.,,LLUL'llilRU,"'Jf0f1~=1ii .. ,uM1oM,ll1tJ LLti~o,~f:Jn,.,ft;",UNfltJnaua:flTJU,flL,flil" 

M1ol .. lu~1ft L~iiu.,,u.,,,u1,n Cytoplasm u,nfu nsi.u Organels UOllil" ""•U 

lTJUUUOllil" L'JfilolU"l:il,MUTJU,flL,flil" L~ilol1JD" Neuroglia f:JTJULfllRfu L'llil.i'tJ.,:il,M 

u'l"n'1in,111ii~nlffil: Nucleusu,_nn1, 1 iiu t'l1nii Nucleus tJ.:SLLllllfH>on ~0.,,.,:.,1," Ldo 

n,_utu L'JfilaTJu,u«u ~;u;u Ribosome ilflil" ua:ii Mitochondria u;ufu luTJw:ff 

L'll&au,"n'Uf.JUUnu D Nucleus MftLan Mitochondria liiiiMVflft,_t1lu LLil: Lysosomes 

ii NM" Ufl ntli L t1uR'u 

. " .... .,..,._ ...... ,. "' -iliUTJD\l L 'lfilill.I., :il'lMflfl,ffU,flil,f'lfJ!LLil:ut,tilu ~nmnnuu-inf'ID Uil'llltl"I :il"\MLLil: 

Synapses ., :M1," L 'JfatUJi:il·u1 ;f"~"iliNtl., :1n.,dtJi11;u;ualili1" luilun\lTJo"tiiJ"n,fJ 
"' "' ... .. ~ ... . n,., LtlilllU LLtl il\lJJtJ ii, utJ., :ii, fli\I: L fl lliTJ i)" nun,., L tJ illlU utl il"TJ D\l ii,., ii "fl.,: LLilU"I :illfl 

1.i'n.i,, ll\lti o 111 

11uo"TJD"f'lu.t.,,nu;Mu n L ;lu ".;o ua: 2-2 • 5 TJo\lu;.,u-n«; u.iR.o\ln,_., L iofl l tJMaa 

Ltu\lu,nn1,oiu;:dulfl ~ollt1iu-iwLinP1ltJ~iluo\lftP1Li1u.;oua: 1e-20 ua:n'l"11UooniL~u 

"" L~ioua: 20-25 TJn"i,"fl'lll~"MU 1111 iiiJ111~l1Mi1lllU., :n,.,~ill :ii\lNilPion•., 1MiH-lOU1Jil\l 

L 1nfl luv"ilua" L Uul'l;~;!u l QMllli" ttaofl L Go" L dou Li1o"'nn Artereos clerosis ua: 
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flL"lfiflli'l itl~U'U iViuu-a::'Vl--J''l\'J iPlnLL&l~~111~_u~LL~flil'1t,!_ 5 .. . ' 
1u'!lru""'~1'"ll"'~ 

A'l,1.IU.fltlO\Ji!illJO" 

tJitM"j n~,\Jil'itt11 

20 !l 

ii rl'l ~\'Jfl &l'l d Wt?l&l'\1 L 'VI ill a 5 5- 58 :um • vi Bniuiol B'W'lVi 9l'lfl"'J IU\'.llUVI i;'!I [lfl~ll'Wll-i'lfi1 ~\'Jfl ~'ld 1a.i 

LLAn.i•\'lnu:inniin.,""-;.,,,n~ilu'l~ 20, 57 """ 72 11 Uiln•1n~J,u>f;:n.,., Artereosclerosis 

~'1fl'l"'a111 &.1 i ::i uu11e:iX1 ~ Wivm01'1 "1VH~1X1-ial!JN:; 1 o- 20 fl'l";i i. -EB an~ L 9lH lL m::: R1 Respiration 

coefficient '!l il\'lilila\'l '\ u ii~"'n~l\1..i ""mi'""'""'""~"''.,' n-1., '\ iin111. AiililR'l.i'in-i-. ';\nu1iu 

u:U'~1nt"a l vim L -::S vu11 a\'J L ~eit?1 i.ua11 £1\l~\.'l'Vl11 t?19l::: L tl~vu LLllw\'JU eiu u~ln1"l1 vim L ~Utt L uvr1::: 

!J'l\'lihU'!l il\'l<lilil""'" •il~mmtlii!,!ll"lnu !lil l.u '.i•nu '1iui:i i;wu-i-..i,u Frontal '"'" Temporal 

:Un1.11V1&.1L~U'W'llB\'JL~B~W~W\'J1llflfl~'l~iJB\'J~d'W~U 1u11ru~L~Udftuau£1\'JUl\'J~d'Wniln1~tl{uafilW 

•u , '!lmail-;; "a'"""" ''!laa G li al s 'ii'"' "Y>i Ailu""""' ''"'"'"" niiu dlu,';u 

ll!jn'lu,>la'iili'lJ"'lniil'i"~" 'u•n 1ul'i<1'rn"""''"'-i'' "" """'uinu 1u , '!l"a.i'"1 Ril 

il!jn'l1n Oxidative phosphorylation, Glycolysis """ Pentose cycle 1l!jn::lu1 

,,.,~,d1u•u!l\'l'!lil\'lii~"",~ilil.,"a"'5ft'lW""'"" "'"#"'"'"''"~l."'"~">l'rlu<nun'l-;;1iiwiii""'u 
,1iu ATP """ Creatinine phosphate l'lml\11l">"WHU.;'ilu01" 20 """ 1s linila'i'1u iltlili,t" 

1J!jn'lu• Glycolysis '\umJa'1ilu"m"'a'iilill!ITTilrn., •nA Membrane potential 

( ,1iu1.Vlwii""'u"'i"'\'u b~uiru:U ATPase ) """~"""'"""1'iili'lJu-intiu1.u~~"'"Q tl\'lifun,.,>f 

!l!jn~u• Glycolysis 1.uwu!l'1iluau""~"u'l•"•ilu'"~Niil~'iili'l!>fw'i1.Vi,rlB~il•'!l"a1l.,"a'n 

ti""~~ \'lil'l~il .,,,il~'l:l.l'lo;Tiu'ino; ""wll"i "","' 1. ~Uil u"" 

'""' •il~uu!!ili!'11l"u"l!U'!JB\'l DNA, RNA 'JI" dlurrn 1niilfl<ll~ilff15#" '""''"~11l'>Oiu 

""" n•">'Vl""'u'!l B" , '!l>laL liluvh 11lii n~ "1~~u .. ••u•u1 ~ "" "il ~u'iu• "5u1 u ~. u'iu.fiuw'iR'lJl.1"' ""'"' 

Viti" i. 'U'llUd'U fll'lYi b fiwiil.fl'l'W'tlB\'Jfld'lllUri b\w.;; 8~&1<\l'lflfll";l flnttt °l 'W ~:Ue.l \'.!'ti B\'i ~~\'.!Bl ~ii\'JiJ1li111n 

if flU!.'! :.;1jiJqJVI! £i fl'Vl &1'1 tJ1J":j ::rrl~~ filXl 1:tjiifl11'1 BU 

~fl mnmn un~"';i"cr lilil'>u o!U'!l il" DNA, RNA "" "11l.,Oiu 1u i'!lJiN1l il"~~ ""' Q 

Vl~B1U~l'l-i'Vlvi&IB\1W'l.JNa~bbVlfl~l'1f!U liii\'.l"'JIU\'JIU~l lli° ttl~uuu:Ui.'l\'J b~114fu Vl~il~$9l(N\j t'Vlt>lW&l 

iit1ffiytl";!:; fl'l'lVld XJ°fiB ~n'tffil::fll"':i t tl~uu utlw\'J 1. ·1 .. r~ll :eJ\'J uvi@ ~siJu tlA n~1 \'lilu BUI \'Jll'l n L -tluil 
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"3ltl\nu~1ilmh1a•u Frontal cortex LLa:: Caudate nucleus i1D"111-,'1a1u RNA/DNA 

L~11~u111'111a1~ (RNA L~11 DNA avi) tu11~::~ Putamen C6111.,,~,u~'llnQl'lilfl~" (RNA 

luLu~vu DNA L~11) 

' , ~Ciil ' d •CJ., ... 'l! • • , ~ 
"l'1EJ:: ~"$ Lllt.lil'lUVlVll L1'1 LfiVlfll''~ LU<ltJULLU<l\llllEIVl\'l°tU"il\'ILL<i::fll"3Vll\'1'1U'LIEl\'I L'lf<l<I LLPltlEl~ilVl 

nunifo lui111ll"iflilcUl Iii "ii tJ\llt.1a1u111 fl lutill~lilfll"i L U~tJU LLU<l'll ( a1t.1U"'i ::flEJU 'LIU"l fl L11 L iU]<I 

ii'flttfll::Vl'l'lltl~R<i LL<i:: Turnover) 

11a\li't11a\l 1J rniiauilu~l'llmi1.1LL~'l 

~~fll"3~fltil~~vtu ... ::u::~Ufl~luvlN1u1111~"MJ11UEIUl\l1llfl Vl;t;L~l1'1"i::Ull 

'lHl\l i'tl'i L fliiVI <1'1 tJ'lJU VI t Ui'111il'll~Vl;VIU1;ltu ii'fllffl::mNill "3 a\lfl"i:: LLi'ltJ'J ::fll Vl fl~1 'l fia il fll"i 

~"Lfl"31::~fi1utuua1uu"3::"11Vl iifll"iLnutu Vesicle iifl1"ivi~"aafl111lu Synapse Lrlau 

t 11' .I ., 1 JI t I a" fl"i ::"lUVl L Vl11 I ::i'111LL<l'l UilElfl'JVlflPl El Pas tsynapt i c receptor i't" Ni11JEl\lfl1"'ii1'1lfl"i ::LLi'l 

z; .. 1 cJ l: cl .. 0 _... • 1 
tl"3 ::iii., VlUU 1 ua::11 fl ii flVl'1 ::vi fJ VI v 'llfll"i a Elfl 'J'fl t>Vl"HJVllill tJi'tl"i L fl11 VI" oa1' tl'11 o Synapse 

!'ld1 .. ~ l - .. .. z; • • 
., ::uu'LI El\li'll "$ L fill Vl Vl"illfl"l 111ilU '1 LL<! ::1111 El\! i1'11001., l'lfl1:t'l1JUPI EIU fll"i fl'lll fJ1101'1Vl., \lit.I il!JI" 

a:: L ev.i 1fl'LLn Acetylcholine, Dopamine, Norepinephrine, Serotonin, 

Histamine, Glutamic acid, Gamma-amino butyric acid (GABA), LLil::fl~11a1~ 

Peptides emrn1v'lJilfl ;f" dluo~11vlfiutmviii''ll'iV1LL<i:: 1~iUfl"ll11i'lt.1 h111of1'1V1 tuif'1~UU 

a GtJ'l. v~•i'lfil'l'l'LI a\lfl,.,11 LLn Lrn :: 01 ... Lu~vu LLua "fl., ... Vl;".,u1.121\li't11a" L n Vl~u 1;mi•"1 "i LL a• 

ii" 211'1 L ilu LLU "l Vll \1DU '1::u;1u~ol'•aJEJ\1flU01"3 L.U~tJU UUil \1VI~ ilOl"i LLnl 'IJPI <lilV1'1Uii \1fll '1 t 'liv1 

luo1.,ioH1a101.,u1\1au1\1l~~'" 

i ::1111"11 .,a \1fl.,:: LLi'lU"3::i'llVl1u"111u\1a"lu~I\l1 'LIEl\'I e\\\'lill fJ L tfU L ilui!vufli't;?\''lJtU 01.,~\l L fl.,I ::n 
Vl~ilVl;<lltJi'tl.,~U1 .,;U'lU'LIEJ'l]i't'l.'1Lflii~u1 Lil\1 Vf~i) Metabolites "''"1 ~a~ailLDU 

fl'l..,iilOHILUflU1;"1,u1~tu1111"i'1\1i! 1 

UElfl'110~El\lilLUflU~\10~1."lfi'llLLa"lii~a\l<lvla::L~tJVIO~l~01110il1;.,,00l.,~fl1:t'lLU 

~111-iVlvi aa" :A"a-;iu111 nn1t1., "nu~ a\la tu flULLa ::.., :: 1iiu;J.nnal"l ll" tuvld 
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Acetylcholine 

n. Choline acetyl 

transferase 

n. Acetylcholinesterase 

Catecholamines 

n. Tyrosine hydroxylase 

n. Dopa decarboxylase 
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U~tli"J ftllit'"hJfi'tHJ"l 

'luAua•~ so ii 1tl'!uu1nuunua•~ 20 il wu~oilftil~lu 

ilua\li<1tl 1AUilflii\lUon'lu Visual cortex (66%), 

Angular gyrus (65%), Frontal pole (57%), 

Motor cortex (50%), Thalamus (36%) 

ilflil\lL1Jiiua'11nau~na1u 1Auilftu1n~~Alu Straight 

gyrus (85%), Medial geniculate (60%), 

Medial temporal gyrus (53%) 111•i1.i 1tli111u11tli1~'lu 

Frontal cortex """ Striatum 

., ::fim1a" Dopamine """ Norepinephrine il 1ill'I<:: 

"'""'uiuMA~l'IAilil\l ~\lS1uu•nwu~•1u<tliluu11tlil~ 

119i Uptake '"'" Turnover rate <iftiN 

'"'Iii" .so:t. 'lu Subs tan ti a nigra uJ'i11u •Viuu"li:111~•" 
a'HJ 1 s ""': so ii 111'i'lu Hypothalamus 1,j 1tllleu 

1tl'ileu1Viuu.,:111~-"'"'~ 20 """ so ii wu~•i!AihlLU 
il1J0\llllil1U~•U iAUilAU1niuAmygdala(61%), 

Putamen(48%), Caudate nucleus(39%) 

1tl'!uu1Yluu"li::111~1"1J1~ 1 s LLilz so ii wu~1i!Ail\l 50% 

'lu Hypothalamus """ Striatum 

L tl'!uu 1 Viuu"!::w~1\la~ 20 11;i~ so ii wu~1ilfli1\I 'lu· 

~UB\lwm1u~1u 1~Uilflu1n'lu Anterior perforated 

substance (72%), Putamen (54%), Substantia 

nigra (49%), Nucleus accumbens (47%), 

Caudate (35%) 
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Ltl~VUL~Vu~:M1,"tl,fJ~;n1, 45 n ua:ij\lfl..;, 45 D 

wu11!i Ac ti vi ty L~11~u'lua2rn\lirn1va-:iu m:1: d~mnfl 

'Lu Caudate nucleus, Hypothalamus, Substantia 

nigra u~'lua1Jv\lU'l\l~-m lu Lil~vtrntla\l 

~=~uL5u'7fuu Tryptophan hydroxylase iiLuw1:~,u\l1u 

LU~~-i°'VIVtiltl\'.l ~\llrn-J1avia\l LUa1Jtl\lM ii, va-:iu 

~,u",u'luRuwu-l,~:~u'lJv\l Serotonin 'lufi1ua11v\llii 

Lllrluumla\l ~=~utiv\l 5-Hydroxy-indole acetic 

acid 'lua11v\la-;iuM~" lii Ltl~vumla" M:;flv,=..i Ltl11~u'lu~'l" 

tl'lfJlJ'lfl'] (70 il) 

~:~U'lltl\l GABA il Lutn:~'lV\l'lULU~Vl-)flVliltl\l i1\ltm1,ii 

'"'=~u'luil1Jtl\li1VliN LLil:~t1u-l1 lii Ltl~UULLUil\l 

LDU~ui.i Glutannc acid decarboxylase 'lua11v\lf1U 

tJ'lfJ 50 D Lll~uu Liivuiluv'lfJ 20 il m11,aVtiNvh ltJ 

1~va~a"11,fl'lu Inferior olive (72%), Thalamus 

(31-60%), Superior colliculus (40%), Red 

nucleus (38%), Lateral geniculate (36%), 

Cerebellar cortex (33%) 

1 i;iua1t1LLa-:i"5 =~utHN L Buifuuif'il; Lilua;wfofl,~~" L fl"j, :'1M:;vn•"5.-i;a,va,~a" 

fl~ :LH'l tl"5 : il,'VIU fl'il::ii fll"H'l;\'l'lU ilflil" L ii el L tJi fJU L Vi llU 'lu l'ltJ f)'l fJ1l,flfl ..;, 5 0 ilnur1uM~llilT'l 

un L-lu L5u'7fuu Monoamrne Oxidase :!"iiuu'l1u11'l1un" Liiu~u ;1\'.l'il::LLa~"i'i"nTrn;a,v 

Amines ~,\'.1']1J'lfl~U 
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""""a'u Hypothalamus fiunu•n•1/lf'!).ian•.,.n•u~lln•o;11~"""""".;1llu••n 

.i "" 'lw""'"' diua •u ~ 111.iuu ••ti""'"' "ti" uA ,w11.1ii "'""'~"" ~ ,,n1 'l .:lu ~au h , aumtu ".;' 

n•'l tt1'1mrntl""1u~\'J""'~"" ,;;.,,,.,lfl,.,. ttl~um•tl•"~ Hypothalamus diu.i,ua1/lf'!J 

.,, • d~ d .} "'1 . _"'i "1 ,,. 
ti B:i.J~e!J'l..!1l'lfl'Vlt'1n111 1. n tlJ flun1-a'l'I r.;i \11.I a\1 eJB"'J 11uJ111. "'1 1. uu n1."i'1° vi ~uif w d'VIVI s::lil'll 

flu•"~~.,tl'lu>!U"lJ"""".;1"u1utaa"1ua"U~""'~ ~"~""""'dwu-i•iln>'>tt1'1uutttl•""""""~1uu 
'l'IG.:iltl'YlflVI L'IfU 

- tl'l"'"''""""".;1mrn"" "'"'m~''" """""'1"u (Re 1 easing fact ors) '"" m'.lil "'"' n 
Hypothalamus ""'"" 

- tl~u'"'""" Vasopressin 1uta""'~"~u"''""'~ 
i1'!)1nhnihh 

- "'""~"""" Growth hormone ""'"" tt.i.,."'1u'lun°mJ1w'1mN 1,j ttllfuutttlil\l 

LL~ ~"'J ~fi111 u I. 'i.leiVJEJl '\I !llVI S!\'J'l'I~ el 1" ~ tl~uu 
- """'"'""' ACTH 'lu ti."iantt"""'" ttl!'iuuo;:'1u1u ""'.i'"1 1,j ttll'iumul•""'"'"~ 

tt.i tlljn'l u•" au11u a",; a n-1.,. '1 "'°' ;rn1w '"' 1., ( 11"Ja""'"'"""'1" '""a"'"""""-, n 1 n ) 

elVl~\'.I 

- rrl"JP!~'(ltlB\' TSH fhJ'ln~u U{>l"';Jff.h'JIU"l::::&luvil\'l TSH 1u 1.§eiwwufixi L~!i'ilu 

'l'l~BmWffi\'.I f!~81"t.tl~uu 

- "'.l::;~U'1l£h'.l~fJ.;1:uu'\l'lf1EPi€111fiu"aaUvl1.u 1,~aWU'";Jl'th':l'l'UJ.lr.;iWSh':l Vl~f] lu' L'l.J~tl'W 
":i::Au'1JB\'J LH, FSH~au1 ~\'l~u1uaw~fiB'WV!i!Wtl";J::;~1 L~B'U uw::::GJ,\'li1'!J:JJ'lf1fl'1U 

'l'l~\'l'VlaJVltl<J::;OJ~l tille:iu 1ut1ru::::tin1"'J ttl~EJ'WLt.tlfil\'.lil'lt11'W";leJU 1,Waur1~1v1U ~::::~u 
"! • J( ... 1 . "' 

".1.1€1\':l LH ~'Wtflt11i!,"\lE1LtJ8~l'\l LthJ"ll'UV!";if) :u t.tl'i\lt:J'U 

- °'"A1JTIS" Prolactin 'luti'iill'liil~"" 

- n1"aW€11Jii:i'UB\'ll'IB Stress ( tiu FrJ'l3J L fiH fl'"Jlll t. ~11'.lJJA rt~B 1.;)-ru Epinephrine) 

. 
fi'l,AEil.UE~tlE~L~a~u~:Vfil~S"fil\'l 

" "' .. ~ ·•"' .. "' . ~ . . ~ . ».,oU\lo1JM•'lVL.,il'1tnu•nuno.,tu"U1Jt1u•'1'VlaoA~1 1uaua\l1Jil'1ij~""'~ 11.,il•u 
Q ...! ' ..I ...! ..! "' "-4 ""1 • ~ ' ii( Vl dVI VI a :tl \')fl ii., !J11 'l fl L tfU fl l"':i i, t.l *! t!U t.UJ m \jfl t. v B1111 i, 'lf iiHil"il \1 a-1 ~ :u VIVI~ 'l Vtl ";j :.-: fl,, 11., "1 !.! '3 'l'U d., 

no.,~llNoU1Jv'111J•~uu """Sodium pump iluvu"" •"U•11~t~.,"AUA•o1JITT>"Anv.,:n~'" 
.1• • .... ,.$A' 'l" 
t.u8~"t~~~~~~\'l u~:~J111~1~1~~~a~t~~m~~~~1~Mtn~ ct1on potent1a fi~~~~ 

n •~Iii mi.1u il\l~ uil''!J~'"'tl"' "'"'"'""1 t 1li!ol !!u 1 "" ~n,.,~ ""~ ""illl'> "'*'"' 1 uwui Axon \i".J~ "" 
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tJ.,, tJ .,, • ~ - .,, - • 
n'l":i L 6WULL w'\ltHllfltyrintJ":i::n1":imNfln Receptor tJ<J'\lill-":iil'\ln":i::LLiltJ":i::ilTtrnw:: 

~eiiltJuMwLV~U~~L~n~11L'l!w~ii~;u•uw~w" ~ru111wtJn'\I Receptor LeJ'\l~eJ'-~LtJilvuLLtJa" 

1tJ~•v ~"iiunl":i~ nuilun"vi e:ii111.i"n":i ::LLiltJ":i ::il1n (Acety 1 choline, Dopamine, 

Norepinephrine) ua::nni111u (Epinephrine, Insulin, Glucocorti co ids, Thyroxine) 

1umnt~1JilL•~"J1n Lfi~:Du11•nn~•tu~~"<l'lfl LLviluul'\lfl":iiil n1·rn~~;'lnu Receptor e:i•~ 

n~LLnui;)"lVfl'l":i Lri11 Sensi ti vi ty 'llv'\I Receptor .-.;l~nl":iP1vUiltH1'\lii111n;lu li;) n-1":if1mn 

t1e:i'l1d~"U"ii~e:iija~;n"A~1":iru1nv1'\l":i::J1~":i::~" nl":iLtJilvun1":i~nuilue:i'\ILun~v-;i::L~v-;iilu 

Lv'\lne•~~::l"LMiinunul~ L~un~~u~1 ~.t~tJB'\l~~"n'~~•u Ventricle fin1":i111euaun'\I 

An Acetylcholine 1nn~u lutJni::~n1'1111nuaue"tJB'\I Atria lu Ltl~tJULLtlw'\I 

~"iiun1":i~euaue".,~e:in1":in;".,u'ile'l1il11n'\l'ilv'\l~~"n1~~"n1~L~vnl~~,Liiun1":i 
.,j 1 ·- j - J ....I: _Ci al I I Ltlavu tJ~nn":i::UUMU'\I .,"lBtn-;i::MU'\I '11'\I LUUNw":i•ll'ilB'\lfll":i LtlwVULLtlw'\IMwlV1 e:it.n'\I L'lfU 

n'l":iu~;u-;iuL~a~tl":i::il1nw~w" ii'1;u-;iutJw1vtJ":i::il1nunva'\I ii'1;u-;iu Receptor"~"" 

iln1":i Ltl~vuLLtlw'\l'lleJ'\I DNA, RNA 1tJ'1PiULLw:: LtJonlu~illl Plwe~;,ium":i Ltl~t1Ufl•l11i11111":iri 

mN L iln~11 L 'llw~lu n1":ia'\I s:i1u~tyt1JltUtl":i ::i11nLrn:: Action pot en ti al 1f" L iiutJDn~ v1vieilu 

":i ::M~l'\IL'l!a~tl":i::illnM"'"1 L'llw~ LM~ldLiiuu;;i~v~iiNa~•lJnULLw::.-i;t~nl":in;'\l,U'lleJ'\lillleJ'\I 

.,"'"1 L~n"~~"".,~vLtl~vultJ 

~hmi1 '\l'il B'\I n1":in; '\l'lu'ilei ""'" B'l1illii n1":i L tJilvu LLtl ""ilfl'i £Ju-li'1-" if~ L '1U l ~ uri nT·rn~ 

fll":iLfl~BulM"l (Psychomotor ac tivity) LAtJL•w1lun1":i~nuiluei\lvin~'\ln":i::~u 

(Reaction time) '1lfl":i'1V\llun1":i~n~1lu~J-;ivei1~ 20-ss D '1;u-;iun~1 aoo flu 

im~,~~'\lvl~iifl•1m1ul;,i (Attention) "~"" fl•lll'1;w~w'11mr Lwtn::m.i1'11ti'111l":i:: L1ln 

fnlll'1;":i::v::.fu Lrn :: fl•lll'1;~ c~vn ~lechanic memory "~"" lutJni::il! Logic memory 

U'lJMl~Lil111Wfldlll LLn L fi~~U LU an~ :: L iiu Nw":i•lJ'iltl'\lfldl11LLfl'l1£l'\I Lwi w:: L 'llwa L n11fu .,~fldl 

il11'1Wff".1111LLn L fl~'1'1tl fll"'a L tJilmrntlw'\l'lleJ'\11.IDfl~Vlvi nnu'll <J'\lfl~ll L 'llw~LLa:: Nw L Utn":ifl-;iU~ll 

1f'l1L'l!wa'lfU~Md'11fl•U~lJL'llwa'lfu~~u1 lutJ":i::fll":iMa'\ld'1 :: Vt1lJ~U~IL'l!wan~lJMd'\I (L~UL'llwa 

tl":i ::011n;,i1n0111n") iiunu1nil;~tyn~1L'llwa~u1 lun1'1il!ci"N"vit101111wfl••llLLn'llt1\l~"~'"n1v 

l~Vfll":i L tJi!vu LLtla'\I LU L 'llwa L M~I~ L flli"l~UnBU L 'l!w~~U1 LLa::ci'\INw l tJ~fll":i L tJi!vu LLtlw'\I Lu L 'llaa~U1 
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lli1R'1 fli-1,"fl'iilt.1'1 

W tJflt~ b tl~~u ulla'\l"l.I ?:J\'l.,_;'l \'l rr1 ~!11'-'lvill io14d11:i\'IW: 1, fi ~r;i fl11'.iJtn '1 <U il'l""a:tlru 'VrqW fl";j"'Ja.Jt>l 'l\'l '1 fl'l'J fl Jur:pJ 

n'l"J t A~B'W 1 Vl-J n1<a~'.1Jiiu Q ITT s.i e:iwi<ilunt ~'Ll~'USf dl'l'V~st:u VJ&! i:J (Jlomeos tas is) "l.IB \'l~'l\~fll vif'l 1 

11.1 b~U fll~f!Jl1~1l~M'l~D'1.lB\'l41\'lfl'l8 ~uUflJll~11fl'l"'J'Vl'181~ flt~fl'WV'lVlL~ iai 

l-lypo th al a mus '1.l'l vitl"'J :::~Y1fifl1_nvf<il ~ b Du &tlvi-run1-a t1-ru~ JITTIJJ~· \'JU JA ~:a11Vl~8&tn'1w n AA°u 

(Stress) ~~1m•n~~~'~"~unwtt~a•n~1~A1~1u~~~B'~ 

fl'l"'J ~ tJml'JU bt.il 01"1 ~n-1uQ111 B '\I U 'l <il ::;fl f-JiNp-j a'VIU''l~iNl ffaytJ 8 \'.liNll a\'ld Jud t 7iu fl'l4'U8U 

VI ~11 tY1"'4liS1A 1~faJ1JihyqJ:;; UiN ::;n'l ~ fld'.IJ 11114:;; UUiN'l"Jsi \"lfl~ !:UiNU"'J ~8l'l 'VIA''l \'I I 1tl i'f '11.ill €1\'l ~JU ~u 1 

fl'l"';l b'iJ~EJULtllSJ\'lvj Prontal cortex i11usi'Juvitl\'lvln1Jl~i.r1n tLm::;u'l'<\l~ t~~r;i 

v th'l fi'Ufl'l "'J t ll~tJ'Ll tUJW\'l'Vl'l \'lvl'TW ~A 1 "il fld '111"'\l 1 flJ ')1J~U °l<il fJ\'l 1 ~1n~-1-J11-ub iiJ 

W!JB\'.lVl i'fl t1ci J'W ~l;; f1~'l-Jll 'l U~Jtl iifl'V'l1J~'liin1"J b 1.l~ fJ'W ul.! iil\'lll'"lfl fl~!Wl!B\'.H~i J'W~'Ll 1 

'V11 all1i B~ iil'iJ I f!fl'l_':lfi flli-lll'1flfl~'1W1l CJ\1~d'W5u '1 fi'l'.liiu ~ \'lll U'W 1 fl _Jill~ Vt~l.fll ti 1'W&11! B \'l !, B\'lflii1 

~ ~ii 9J Vl'U'l \'l')) viw1 !, Vu "~ (9JB'8u " ~\') b n Afl l"J b '.!J~ tl'W utl iil\'lii B'W~J'W ¥.fu bbiil ~;r/11viu1'.Vl&'i~flzy1 u fl'T'J fl"J z~u 

-n aon•~Al!J~""''"il"i'iu 5~ "1'1~'~"" a~~-,uw•~1 (Age- related dis corre 1 a ti on) 

'71\'.Jn 5nrr11 t ~ti Ji'l11n1~ Ad :u Qllilu l '.€1\'l<J ~VJ~'- \'liNll a\J'i'ltN'l ti 1 d&'kdlfivi 1~i' n~-1ur1-1\'.l n1.t1:7Jn-1Afl'1aw~ 

U8 ~~ ~"J ~ 'Vlt!'l rlu il'tJ 8 ci bb~J ;; B~ ill~ bb&i A \'l~ liJAJl:U 'f1vitl fl~TI B\'.J~:U ~mil~ ~'V(-:iJ_\~~'W t!'Vl iil'l ti u~ \'.J.'11'11:.11 u 

~111 B\'l fl~ ~"JI \CJ \1'ltJll'l fl t 'Jiu flu fl 'l";I ~Wll 8\'l~ JU V1f1 '\lciJtJ i, Vl\jflflJ'.Uf;J11tJ 8tl S!\'l tbiil ~fl fl'l"J ~'W~ Jl!'lfl'<\l Z 

'ii \1 N &iW B fll"J fl'J 1ll'.]ZJ :c:i"18J ~w 'l_\11 ~\'.I'll~ ''l 01~ u-D' B:l.,! i;;i~'NA'Niil'l VI l tl<1r1n:U nfi 

'\l 'l ntJ Gl'l t11l4 ;;;&! 'l 'ifl~'.\1~'VJ"iriiJ1fi~ fl'.!:Y1Sl Jll '!'l1l 8\'J b ti~~iU 1, t1YJ"i'VliJ''ly) 1, 'JJU1Jnffl n-l~ ~ flil&'!L~Jtl";l ~&1'1 'Vl 

1.1!8 \'l e:i'18 J ~ '1A ''l OjJ ~711"11 o/i L n Vlfl~Jlll N VJllflA'l! 8\'l L 'lf a il~ufiu 1 ~'Vfli:J"l_J:.! H'U'U -rl\1 l~~t:trl ~~~ fl'tfl 1-i1 A 
1A8nt-=a1~ t~V\1"ili~1~~\'.ln~~ttail4~Sl1m nL"'J~\'J~'l'W RNA 1u..-~ithJ n~ABiJ1u ua~ii1'l~~'W''1 ltlw1:t1 

Axon 1f \'.I 1, 1iu~ JU 6'J~fti;iJv B\'J fl'l_"'a~ n'.l:Yl Slfl'lii'l 1, "11-m~~tJ 1~'h1n ~-1-J ei VJC:h'.l iu ~~\1 B"l~ uw ~ ~'l ll a\~ "i 'W W'1u 

., • d db k 1 ~ " " ~ " 4 d d °'I • 
Vl"J\'lfl'W"Ll'l:JJ rr1"5~VJ'Ll8i_!a'Vl'.\1~ Fee ac 1Jtl\'lSlll8'l'.lfl'Ll'l9l:YFilt=jt11~1-;i-11,:uui.N1 bMP.)MU\l'Vl'Vl'l tVI 

~fl fl fl'l1 t 1! ~l:l'W bLJJ Q\'.! 1 u~~l S\'111'1L1iv, fiU 
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1 cl 'l .. ~ J ~ - tJ cl 1" . 
,fl~D\'lR1lv\'lflW1J1l,nLU~~\'ltl, ~1l n 'il:: L nt1'lfi1Jtl,fi,,fl,\'l'il~ ,=.,fl flWUll,n ~"" 

v,nT'l Dementia '.!i"tutJ,:: LflALutJl,tlV1ont1tl,:: Lflfl ij,,t1'1,UPJif6in,,tl,::inru -i'vu~:: 

3-5 'lltl\'l~~\'ltl,~~\'l'Vlll~ v,n,,1,fltl,::R, fl (Neuroses) ii-i'vua:: 4-10 t1,n,,~11Lfl~, 

(Depression) u-it1t1a:: 1 -2.5 Uvfl'in n~1~LLn hfl~~ L11fl LLiil::iltttg,, L=fvi\'l if'1iirJif6i-

n,,tJ,::11 1ru;t1t1a:: 1 

v,n,, Dementia "~"1~LDu Prima1y dementia ua:: Secondary dementia 

v-1n,, Pr] mary dementia iiwu1~<11nwmm Al zheimer-type 1vi'LLnhR Creutzfeldt­

Jacob disease, Pick 1 s desease, Multiple infarct dementia ua:: Primary 

degenerative dementi a ot-;iu Secondary dementia 1vi'uri Depressive pseuao­

dementia, Normal pressure hydrocephal us, Drug-induced dementia ua:: 

Parkinsonian dementi a. 

trn,~<11n'l'1'1Jt1\'l Alzheimer-type dementia uu~, L Du L ~t1\'lvflvii'ul'l·n1101uh 
..I "' J 'l ~cl ' .. ·- u ~ "" 1 .. .. cl cl .. 11,nfl~~L,tl\1VIU\'l ua::~U~fl~,Ull, 111JflR'l,1lU'1flflU'Vliil,tlL'1tl\1 ~,.1J,'l1l'lltl~af1Lfitl'l'lltl\1 

1.,l'ld~u1vi~"1uiJ-;ivnt1uiv~"v'tJ (Presenile dementia) ua::luit1~\'lt11~ (Senile de­

mentia) ~"L~t1n.,•s.uiu~, Ltiu Dementia of the Al zhei.mer type t11n1'1'1JD\'lhf'lif1;un 

f'l'llll 'il~H ~Dll ~U\1\1 (C:onfus ion) Lrn ::t1,'ililD,n,.,11,n~u'1uii'11fuilu01u (Di sori en tat ion) 

Uilfl'il,ndD,'il~D,fll'1~~1"n~R; LLa::uniit11'111ru~11Lf'l;,~.ll;'ltl D,fll'1LU'1::t1::i;iDlllUfliin1'1 
... 1 - - ~ JI ... 'I .. ' ' JI.I .. LRaDU Vl'lll,fl~~tln~ua::d1JRU1l,fltJU fll,LtlavuutJa\11URlltl\'l'llil\'l~U'ltlL'Vla,Uf1~1JLRllill'lil Rllil\1 

~ern\'l (Atrophy) ·'il;u-;iu L'llaatl,::ot,fla~•N L'ila~tJ,::ot,fliiLL'llU\'l (Dendrite) uDua\'l 

RllD\'l..i-;iu Cerebral cortex ii~nmu:: Lau'lv (Neurofibril lary tangles) v~mu'iu 

L 'lliil~tJ, =a1f111,n~u "a::ii~.u~~tJn~'ll v\'l L 'llaa (l''euri:ti c plaques) if"ii~" 1 u L 'lliil~Ll, =•,fl 

LLa:: L'llaa Astrocytes V1:St1 Glia ~nt:tru::tJv\'lLiu'lv LLa:: Plaques LVl~,d1u~1hu 

Al zheimer dementia d)u L-ilu L ~t1-;ifiunu~'l'mLu<111t1\'ltJt1\'l~~"D'UJ~L11tln~ LLiiin,,n,::'il,tJ 

LL a::ii tl~11,11111, nn~, Rutln~VI a, t1 L ~, LL a ::ii R'l,11ilm~·u :inuv, n,,VI ""~11 (Dementia) 

'l u ~i.h v , , t1 a:: L ~ v ~a nttru::fl, "11il·;n Rii~ v\'ln,, L fi ~ L ~u 1 v "a:: P 1 aq ues 1 vi'iiuflR'l'lllLI~ iii flu 
'1'l1J'1'lll1-J'1 al ti L ~ tl\'l LH~'l (1t1'1 ~1!)1J'1'1'111.1' fi'111) 

fl'l"l L tl~vu tLUiil "~., ::uuRl.'1 ~ "",:: LLRU"l ::RI fl ft d]u 5 ntl"l:: L ~u'Vld \')~1 vi'illfl'l'lllRU, 'il 

11,n Lflv L-i'l1 ~ii"l'lt1\'l1.u'il1.mrn1t1n~11uuifu~, 'luaJ.Jt1'1tJt1'1~'j- t1 Alzheimer dementia 

~ ··"" cl~ cl .,/ - ~ < 11n,., L.uauuutJ"\'lfl11'i'l~lfl'rlill'lll"l::n1'1V1U\'lflv ih::iifu'llv\'l L vu if vu Choline acetyl trans-

f ~ - .. .,/ .,/ ~ "l .. 1.1- ~ erase ""'"" ~\'lt1'l~ai;i~\1LV1aDLntJ\'lft,\'l'VIU\'ltJt1"11,::~u~ua11t1\'ltJt1\'l~i"t1,~~111 n~ "l:i;iu 

'llv\'l L~Uif£Uj Acetylcholinesterase ua:,::iii'U'llv\1 Acetylcholine nii~,'l.tl\'ll.U~,""'"" 



164 
ATllJ IJ.OtlihJil1JrJ\l 

n.A.-n.v. 2'52s ufi11111 na,\ltlilt1'1 

ile:i:1;i!iNBnA~n1V1d\'lif\'li,'l'!j1J~'1fw~11u'G'lllrJ\'l118\'l~JJu Alzheimer dementia :li-=.i:::~UfY1"J 

"""''"" "" Ac et y 1 choline ""'"" ~ili""'"'"u~• uo'lf \1 iiui'i""'., "" "'" A cety 1 choline 

( iiui'i" dh.l'ilmi cha 1 in es terase) 'iu Physos t igmine ilw•Oi•i,,~J, 8 i-.u, ti1rn•">•'i 1vi 

vf\'lL~,,1~w-lmAii1B\'lU~::i.uAu n1":ii.M'v1Y1'l<jwffi Choline ll'lfl"I ( 1,~11n1"Jir\'l Lfl"j'l:;;M' Acetyl-

choline) 

'.,;,. Me thy 1 s co po 1 amine ii N'1il"1ffl., • 'i en"'"'"'''""" , ;::I,,,, , i'iirn>n-1.,,, iin>lwu 1 u ~J., u 

Alzheimer dementia 

a ... "" .,,_ · d • .,. d d • 
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