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"' 'iJ " ., 

~ I q~ 

( 1) ~'tl.fl 1iiJ"~Ll~~~1lfl1iiJ 'J 1-J nltJYI~ 
' . 

' ' qq IQ 

( 3) JJY! EltJYIL Vi JJ l~~JJ 
"' 

Q~ q ~ .... ~~ 
( 4) JJlJ~1"1LL~~ L iiJEl1J.lJ1'U1'l~ 

., ' ., 
< s) ~u 1"~-:i1ua~ L i-nr11~'1 LL~V1i!-J ach-Jnu 11.l 

(6) ~LJ1'6~1~~~L~CJ'1iiJEl 

L ~au 1n~'1n~1 1 "~ L ~u 1111~ ri1,."~~a'1m~i11a~1 -J ~El L ~a'1~'1LL~1muJJ~11-..iu 
• 

n'1 1ti~'1El 1CJ L~t1L~iiJ1~ n1,.~n~1~nflliiJ"~~El'1 ~iiJ~~ni-1JJY11-J~1u~nn1iiJ~L'Vl lJl~~JJ 
... ti!. cri "' มห
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' ' ., 
rl1BDr111L~81 ~~-JB18B1~~~~nu~LUil1l~~nnD~j~~1U~B~11-JL~i1L~~ ~~-JB1~~~fllj~ 

~~ ~ ~ ~ ~ ~~ ~ 

' 
LL j-J~~H 11u~r:m1-J ~-Jrlll 

~~-JB18D1-JflU~B1fi11~1-J~~L~BB~1u.n11~n11~~~Ln~n11~lJ~a1u1~11~u1 
~~ ~ ~ 

n1L~1~1~l~11~1~ Lrl8~n~~ll1nBU D1-JrlU~ln1-J1U~-J~11-J~l1lJ41118L~nD~ULB-JLL~~ 
" 

' - I I 0 

rl1BDrl11B81~~1lJ1-J~1llr11 

" 

., ' 

~1n~-J~lln18Uan 1~~D~1 ~lJ1~lJnDLr1 1 1~~lJU'l:ffi~lJ~Ut 1~LBBB11~a~au .. 

~ G ~ i.. 

llri11m ~u~nn~B-J 
... 
~-JLLvlB~LU i8 ( ~llll 111~) 

'"' 
., .. .. 

~u1~~L~8fi11L~18ll~l1~LL~L~U ~ ~18fi11~n~~~~~~U11ll ~~~n~1~l~ l~8-J~B ~~~1~ 

~~Url-J ~1lJ11D~ull1D~11lln11~~~ll1n-J~18fll1lJ~UL~ LL~~1~~1~1ui8n11B~1-J~~ru~1 
" 
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' ' 

l , ,.., " ~ f1° 1 ~ ',,, ,,:,~." !:\oe1·n°1 ' 1" ~ - ' ~fl~ f1 1""'W""' 'i=i'U L"' ' ~ ,:;;" 1f1~1 "' '" 
ti; ; , _ '>JC.J U ... CJ " ... "'tl ' JI" "' • " "' C.J '-J l .. ..., I~. I 

"' 

l~lNJl li-J".i -1 .Jnl'EJ 'il rNl'l'Url .Jfi 'd 1JJ'V11iJJIN1 ')JJlfl~~\91Lrl1~ '1~JJ1 n1~Llii~ EJ .J 'EJEJ JJ1 lJf1{j'll El.Jtl"!"DJi -,~. 
9 , 

. , 

1
, ~ 

i.J tlCJlf1 l 1.l'\.J. 
...... i~ l 

\71.J 'WWi:Jw-;j1iX111 , 

~Q v i J 

l ~11~~'\.J.TIJJ~11JJVi'd ~ l~ 1 -
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. -1J"Yl"Yl 2 

,.., 
L1n'fl1~~11'tln11 <Gerontology) 

.., 
2.1 81'tl11'tl118.JflU , 

~ ~ .c:: !; I t6) ( 
2.1.1 "l~'tl~L_~jt]L~llL~ <Growth phase) "l~'tl~iH".i:iJ~.JLL~'l'l.J.'.Hl-tl~-LUa.~J:I 

' ~ . 
q .oe! 0 ' tq ~ ' ~ 0 SJ q 

l.J11~1 l.Jnlj L 'Wl.J'11'U 1'ULLc:l~!IU 1~!1 a.J L "dc:ic:i L "6c:lc:ll.Jn11 L iJm'.lu"l'll"ll .J L i..J'e:J'l'll'l'l'U TW l 'fi'lt1J1..J ., 
~ ~ 

aii1..J ~~a~'1U"nl'j~~1..J El1'tl1~~1..J ., num ~am L'U.fll'tl'l'l~-J11..Jnl'tl'1~"!1U 1~ l'l'l~L~nu 

~1l.J1".i n~1V1~1~~1..J ., 1~ 

.q " ' • 2.1.2 - "l~'tl~L~"ltll'WUfi <Maturing phase> 
. · ~ .... - .- "' 

2.1.3 1~'tl~~~11 <Senescence phase> 1~'tl~~L~u~nmu~~1L'W1~~1'1'1 ~1J - ,__ 

L "dc:i~'l'lnnu~ L;l.J'11nf!11:iJ~1:iJ1"ln'l'l1..JV1u1~na..J11..Jn1'tlL;:iJL~EllJc:i..J , 
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~llJ l'H)LL ~..:! L 'n'ci ~ii 1 ..:i "'l ~fl~L'\l.~1..:in1ti ., 
,, ' 

1~tlfll~~U~l'\l.na..:in1 iLu~UULLU~..:I ... 

' c ., 
mt:\71n m:m L Ll 111u 

'lJ 

2. 2 . 3 ' ' ~ 1" r::. .I "" L~~~uu..:i~J ~Lltuun~ <Labile cells ) 

c ,,. 
l lJ~I l fl~lLL (71..J 

' ' " 
~..:i-;;i:::i! l 11l~m·nfru~b i.~ L nlnu~..:iu J\71~£llJ rl..:II11tl L'\J.LLC)::: ... 
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'fl 1111~a1m ~u'fl -:i1m ~El1Jflf.l'tl~"1~ue:itJ 1um':i1.li1.J~1'il a-J a1t.J1~ (1ll'1 'l 
q 

<l !'.; ~ t 

JJEl l'tlJJlll'ilU"i\ 'j Elll 11"1'1 
q 

(Cotran, Kumar and Robbins 

1989 : 543- 547) 

2.3 'l'lq~~na-J~11JJ~fm'jEJ <Wear and tear theories) 

d.i 'J..o ~ 
l1JEl1Jlllb 'illll 

., 
'l'lfl"tr~Lun<.'i:w-U ;)a 

. q 

2. 3.1 'l'lqrt~El'UlleiB~":i::: (Free radical theory) n~-1111 f.lU1J"1B~"l~ ~'1 
~~ ~~ 

'.l.. . . 
~ il111!i'u 1~·lu:~ 1 ,rnTt.1 '11nnT) 1~~\.11-J ~ '1 'lllll1i 1~11.l~l'j 1, f1~ 

.::-J 0 <V .r::J J'4.,J 

Lb 'i.\l~'Yl~ 1'fit1fl'l~\11'fl El 
,, q 

<Interstitial substance) 
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~~tl11..J~£Jn1'l:alJL ;1tl£l..J£11l'l11LLN~ElEln~ L ~UL ;1~L 'ii~~ ., 

1n~1~~~L~nu <Glycosyla.ion) n£1..JL~,.~~1u~1..Jn1~ L ~u~11nDn11~~Ln~~u1~1~~ 

1~J~f)..J 1~ l au 1"6~ 1111~ L n~ ~CJ~ L ~1J. Lih~u~ L ~~~u 1~1~ LLNt; ~~~1ll11fll ~tlllfl ll Lm Nn~ ., ' 

"' ~ · n~~11lJU~~n~~ £l..J~£lNN1L~Un1J. 

2.3.3 nq~~n11~~~llt1El..JL~~ <Accumulation of ~"te product 

.. ~"' .:: • ... "1 ., 
catastropby theory> nq~~'l L~~1 1lJ L~1J.11 ~lllJCJ~~~l~Lun11~£Jn1~~n 11~11..J 

1~1~u~1n~L~uLa ~~~CJ~ri1L~Ln~n11~;1..J1~1~u~~~~n~ ~..J~a~ ~ ~~~lJlJ1nLn1 ~~~ 
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FREE RADICAL INJURY 

Damaged_.. 
organelles 

ACCUMULATION OF WASTE PRODUCTS 

17 

POST-TRANSLATIONAL LINKAGE 

Dying, dead 
cell 

Cross linking -/ 

L Collagen 

I 

I 
~ 

\ 
DNA RNA 

~-J\J\ 
I random 

~ / damage 
r . /1 

0\ ~ ' ./ 
c'ci·g / 

abnormal 
protein 

ERROR-CATASTROPHE THEORY 

..l 
TllJ1 : <Cotran,. Kumar and Robbins 1989 : 545) 
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. ., 
411.q .... .., " 

2.4 nqH~nunlJ"Wll~n'l'l~ <Genetic basis theories> 
'\ 

<C:il - I "-" ~ ...... 

~~~a1!lnTI~1~nu~1n ~~ ll 
' 

potential theory> 

' . 
:S ,, 1~'\.J'lJ "l 'IJ,n-1-:r L ~CJ~ 

., . 
"' <>I 
LU~~B~ CTissue culture) <F ibroblast lil e 

Bl!!~ ti~ l ~~~ L rllfllltll!Jtl B~U J L fl~!)~ L ~lJ LL l'l titi1~ 1 'l~~'Yl(]i:t~~~~~ Ell ~!J~1ii~1m·rnt1rrlll TI , ' 
' ' <I ' .... ' ., !I "' fl'JllJLL nLULLi~~Yi1iilJnl'jLLtJ~~') Lriu Lll'~~1h:::~1'Yl l'l'Hllll'~~n, 1mirn1~ 

.... . . 
2.4.2 nqH~nl'l~1L~~1 <Somatic mutation theory> 

Cll ~ I I G "' 4 
'YlCli:t~'Yl llfl':l l~LlDL~U~~~1~1nn11fl~~tinfl~l~Lflc:lBU <Error catastrophy theory ) 

n~1-:i11 n11L n~n11ci1L~~1 <Mutation > ~:::~1'l~1~~~l~ULB <DNA> L~~!JUll~~~'~ 
' ' ... 

'11nm-:r~timLc:i:::LL~c:l1~~Yi L ~~!JUU.1.l~~u: 

. . .. 
2.4.3 n~H~11fl-:i1~~a1tiiiu1~~nn1~u~1?Jua-:i <Progr81111ed aging 

'\ .. 
theory> 
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' ( 

11~1l1'tJ El~LUj1'tJ1l1j~01ln1V\U\;111l~"1~~~~LJ1'tl~'tll~1L\;1 (~~n~ 
1J 'LI C\ ~ 

FINITE DOUBLING POTENTIAL 

SOth doubling 

PROGRAMMED AGING 

G 
• 
J 

. ' 
, 

• ,, 
dead cell 

"j~ 2.2 .. 

( 

L l~ll'WYi'tl 2532 : 9) 

SOMATIC RANDOM MUTATIONS 

: 
: 

r-------; 
I ::::><' I 

'X I 
I If • 
: random 
: : • mutation 
l---

.,, 
'Yllll <Cotran, Kumar and Robbins 1989 : 546> 
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-v pothalamus > 

.t. <J I I 

1~ :. -,,,.1 '.'.'8.J ~f)lJ~l -:J 

.:::; . ·-
\O'li_I- ~J'U 

Cl ~ 1"-
Lltl~ 'Utl~ ~ ffW b iJ.l·!";U ·~erotonin i <Norepineµhr inei i Dnpamj.ne ) 

2.6 m·a~tilJ~~lETI .rlJ 1~11lJ.niifi11ITu. <Immune system deterioration) 
'lJ , 

' t,... I t,. 

·5 -J llltJ nl'Vlit lrl~El~ l'J lll i ·rn~ -lli u .. m 'JJr!rl b ;tllLl.'l ~ 111iN n ·11~{i l rlll ~G18 8f;l\J ~ -:l11 -'.}ill-" 

0 .-_ 'IV 

y '1 13ll'm~J:!{'f ')tJ 

., . 
lLi.'l~ Lmn:imrun~11mri15um 1'E!r;ll::J il-Jlll'tJ.H L n~1'11ri;'~;,an 

' ., ' 

~lt.Jrl l ~!ln~1 1 J''fl.fl~~l'U'i'll'Un-1~1m UtH ~El~'\H El-J <Autoimmune diseases ) 
" 

' l -:J'il'll'WYitJ 2532 : 10) • 

"" "" 'll1J-:J1tfl1".i1lEl1tJ rn~ 1. rw1~1n~rl l 'Ci ..-1 , มห
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"' "' .._ 
tff)fl~~if t111JU'nttfflQ'Vi~ttff~fll111 

n'.l!lwlan • 

. -"lSYlTl 3 

n1~L~~tN1.L~~~TI1~~1u~~~7nE1~a~~~~a1E .... ~ 

~11111~1na.J11.Jn1~ L~UL~a.Jna.J~~~~~~~~ 
9 

~ ~ ~ ~ 
L~ timnm -w~nu 

9 

~~I q ~ ~ ~ ~ ~ ~I ~ ~ 
Vi U111!?11.J .., 111.J~jj'J11~1L1~~~Utl~~.J~l~El!?l1111~Bun1~n1 

.. ~ ' 
1~~~11B'Jff:l~!?l1.J 61 

~1m1mLu~ m~~na~111'H tl~mLLtl~~111~~;j111mna~a1ff:i~~1~ .., 1~~--:i~ 
9 

( 

( (1'~n~ L 'Ji1'Ll'W~~ ~11tru1 amt'lUU~ LL~~lQJQ!l~!?l~ ~u~H 2531:4 ) 
~ 9 

3.1.1 
... ( 7 rl 'Jl~~~'Vl~Un B~ L UBUEI~ 

< 2/ ~-:i1~~unt:1~tit:1n~L ~u LUL ~El~~~~ 

<3)/ ~)1~~~'W'l!t:l~~t:l~ <Vital capacity> 

61~.0 ~j<\ 
~ ll'/_ ~ 114307 . 
~-~ 
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(4) ~11lJc.i1lJ1 jC'lliJ.m·nnt.JL'1c.l-J~\il <Maximum breathing 
" q 

capacity) 

0 "" ( <5 ) '11UJUTID-J UL~'i.'J'i.'J <B-cel l mediated specifi c 

inununoglobul in) 

(6) 

. ' 

(7) i.J~JJ1• LUD'iH}J~l-Jm t.JYi1A!'2 ~ 1 TiiJu <Lean bod,y mass ) 

( 8) 
t .o i.· ' 

-;;) TU. ':l'UiJ. I YJJ 'Vll.Jl'1rititil 11~1Jf't1!1 
"' 

<Dopaminergic function 1u SUbstantia nigr a 

<Postural balance ) 

n1~1-:i <Orthostatic bypotension ) 

LL'i.'Jt: Crea.tinine clearance) 

< 13) ~ -:i1lJCl'1miC'l'l!El-J 1~"hmj~~n~u LL'i.'Jt: L ~u1m:n 1~ L ~t.Jl.l 
" 

~ ' ~ 

< 14> ~ 11lJCl°1lJ1jC'l'iHl-J 11'l 1.unl'1\;1\;1U 1n~m ~D~nM1-;511nuu 1 i.u1-1-:in1t.J 
" 

<15 ) ~~j1L~U~1l'1Cl'-Jel°l'l <Heart rate reserve> 

1 (<> G ( 
<16> ~11lJ J~ D-:iU1 j EJ L~~Ll'! DjjL~'i.'Jn~ <Baroceptor reflexes > 

< 17) fl11lJrl'U.~Dfl 'i.'J Lriel'LiJ.L ~D~ <Glucose tolerance l 
" 
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3.1. 2 
~ . 

(1) j~~D~l~l~LUL~El~ <Fasting blood sugar> 

< 2 > ~1u1h::;rmD'1! E!-J ~ L ~n L'Y111~~1u L ~EJ<;l 

(4) Ltl~11~~~~ <Hematocrit> ~ 

0 ~ <II ~ <II 

( 5) ';JlU lU'il tl-J L ~~ L l'ltl~'1! llLLl'l~ L lll\l<;l L l\ltl<;l 

<Cortisol) 11'l·rnn11u <Thyroxine> LL~~VJT'n'Ylt1fhm 

<Parathormone> 

' ' 
<8) ~~1YiLnti1nDn111 n11~~ n11~1 n11~<;l~UL~ <Cognitive 

" 
function) 

3.1. 3 

( 1) fll1W1£JD~UEJ-J'1! £J-JLLE!U~1<;lti L 1~fltiEJ41~u (Anti-diuretic 
" 

' "' ii .tj r.:.. 

't hormone = ADH) i;rn<?nn1~~U'Y1 1-J~11l'YltJ1 

~ "' <2) ~11~~UL~El~ <Blood pressure ) 
' ... 

< 3) i.J~mru-Yi~".l'hTI'm ~EJ<;lEJEJm1nm1~D~lLLi;i~::;~-1-J <stroke 
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(5) mi L\;lLLtl'U~1a~LEl 1l'l~mLtl'U~'l.rn~ <Auto anti-idiotypic 

antibody> 

<6> nu1~n t1~\7!El:1J~n~ :1J 1n 
" 

3.2 1:::uuLfl1~n1:::~n 
" 

<stiffened jointsi ff'H::\7l m<JTU <Porous bone) 
" ' 

' ' .... 
~wi1h:::~ri~I'. 1 1~LL~t:~\7l'fl -:i1:1JNl:1JTH'l 'il El~ EJ1ti-:i::: ~1 .j ., m ·H i.J~uu: iJw~ C'lii.w\hn~fi,~ -U 

( 1 ) 'fl'Jl:IJ~~~\71~~ ~1nn11~n~1~u ~1'f!u~-:i~1-:iu~~~ -:i~1~.j~ EJ~L~~~~~~-:iu~~ 
" " 

( 2) Yl11'll~ 1J.J~ <Poor posture ) l\7lt.JL~·.n:::m:::~n~::: L'Wn 1~~ Lrn::: L n 11~~ 
" 

"t'l:1JEJ'U1EJ~n1:::~nu1~~~1~tiL~'W1:::n1 :::\7ln~u"t'I ~~ ~n11~tina~~:1JEJU 
" " 

<Kyphoscoliosis) 

" . 

< 4) ~m1L'l.J~tl'ULL'l.J~~1.una\;]a·H::~-:l1~m:::\7lnni:Junum:::~mn1n111m~1~ u.~::: 
" " 

' . .... 

ilul'l~\711-:i~ .:a~Yi11.~m1'W~LL~:::m1n'U~1mnnu 
' " 
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3.3 

CJJJ'Vl-J EJnLLfl~ ~l'VlU-J~·rnti~u L ~u~nriru~~'W1.J 'lu.~~'1 EJltJ ~nTH i.J~uuLL Dfl'1'Yl1'1 ~l'VlU-J ,,., , 
"' ' "' 

LU'l~ L ifo L ~El 'l~~l'VlU'1~'1U 

' "' 
<1> ~1'VlU'1D11f1{)1EJtJUu <Wrinkles > L~EJ-J~1n~L~EJ~aEJnJJ1'Vl~EJL~tJ'1~l'VlU'1 

~l'VlU-J L ~uc;iJJLL~-J <Seborrheic , 

'Vlu'1 n1'W~1 <Epidermis> 

c"" "" ~ ... c 'c c "' 
(2) L~1.J JJn11clEJfl1.JnEJ'1LUEJLtJEJLfl1.J ~'1L~UL'Vl~L~Lfl1.JLD11~JJ1nnu 

( 3) CJJJ ~nEJ'1~JJ~1'1fl'1L~U~L'Yl1'Vl1a~n11 L~Ell1Ln~~1nn11~LEJU.1~~TI1'111J. 

( 4) 

1.J~~fl~~~11.J~JJEJru'Vln~nEJ-J~1'1n1ti111~ 
., ., ., 'U 

' ,, 
I ~ I 0 '-' 

(6) ~EJJJL 'Vl-J EJLL~~~EJJJU 1JJ'U. มห
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,., 
~lU1llt.J)ff1fJLL~:::ei~·:r )'Yl 'tJ 1 t D -JJ:::'1.Jmh:::~1 'Yl ~ .J U 

'LJ) 1,,iJiJ1l~t:~lYl ~\ilLUiJ~ <Autonomic nervous s;ystem l 

1.' .... .....~ (,' ~ v ( 

YliWfl~l..J1'iJfl':nJJ1 1'1 fl fi'Ut.J ~l ,H'J 'J1Jfl lJnl 'J ~ fl'i:'J ffU lv,-:i fi'Ut.J flf, -; J'Ll !.i·:l 
v ~ ~ ~ ~ 

' ., 
f1~1..Jfl11Jfl:lJfll 'Hfl~tl'U 1'1-n <Motor center ) 111ii'1n~11a UEl LLi'il:::11JY1TIJJ1~n ':\l1 nEJ!Jcn::: 

' ~ 

l~l~fiu~nCi1..J ~1JY111lJ~~n <Sensory center ) Lu1::: 1J1Jl11:::~1'Yl~J'Uf1~1 '1 ,,., " 
' ., 

~1JJ1ln~1::: 1J1Jl1 1:::~1'Yl~y,~1~~..J~ 

(1) 

(2) 
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(3) ~l1J~lln11~1~1U~B~Bl~l::n1~LU 
' 

(4) ~Ul~~L~"ci'Liu ~llll~l B11ll~ U~~ n11~nn11L1~u~ 
" 

... ' ... 
: l~~ULUB'1~1n~~~~~'l~B1D~ 

< 1 > 11~~~~1nV1l'lB~ L ~B~ Liu ~Z'lB~ L ~B~LL ~'1 ~11~ L ~ti~ 11JL ~~-JuB~ 
/ 

<3> n11nn~1J~1a~~~1nn1::~n~1-J1J;LJCU~L~UD1::~11'lc;ia~ia-Jn1::~n 
"' "' "' 

<3> n11u1~~UD1::~1'!'l <Conduction of nerve impulse > ~1~'1 

(4) n11~-.JL~j1::~~11u1~~ui.J1::~1~ <Neurotransmitter > ~1 1'1 

.., 
i.J z;i 1~i.J1::~1m ~1~n~1m UB <Motor end plate ) ~ll'l-.J 

"' 

)(3.4.1 j::1J1Jl.1".i::~11'l-11Jflllll-l~n <Sensory nervous system> LLD-.Jernrn ~u 
"' 

<Temperature> n11~11~~( <Touch> Lll'l::~ 11111~nnT":i ~U~:: L YlBU\l' (Vibration) ., 
~ ~~ ~ ~ 1 

~jB~l1 ll11.'1nD'ln1'H~i:'H:JU ~l 'V'- <Propioceptive sensation> 
"' 

... ~ ~ ~ 1"' ~ ~l.'lmJLrl"d <Special senses) ·o-:i ~LLrl 1 ~u <Vision) -
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"lmi 3.1 LL~~-J L~'U'Yll-JnT·r~1Jrr:nlJ;~n~-:i1i.JnrN'l~1J1JiJ"l~~l'Yl (Sensory pathway ) 
~ ~ 

_J ~N~OJ.'f e~NTUS 

l ~ ~1111..1 E.T" I.. LOSE' ,.,. 
I 
I 

POt<S - - -­

I 
iEtiPOAAL 1-0&e 

St1cUIN' t.E.N\E.~ 

Hl!All.ING (,EK\l!JI. 

N\lC.l,.E.US OF C.R..P.KtAL ... ~It.VE 

SUL1n11-ws it. c UlfEATUS 

POSTERloP. CoLUf1N) 

t'l'E Pll L~· - ---+­

,1 LAtEfl..l\L Sflf'10T'rtlii.Atrtc._ 

~i"'1ul'\)JI fo':.TEtl~R c.oumtc) 
,- rosna.10A.. ~DOT 'ANGlH!4 

I 

®-!Alff, fOlJCH ,d.c.. 

-- ..:::::~ .. ~-=:;..---------~---
f.\NTE.AfOlt ipJNOTHllLM'11C. 

cf"'lvt'lo\>1 ANTa1t1e~ c.ow11•9 r--------------------------­
---r•~Tl!C.tllR. ~ur 

¢A-ffew11 

\ - _____ ..__,, Posn-.1011. 1~u.11 teu.s มห
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... ... 
~~~~~EJ1i.J~1JJ Nerve fibers nu1i.J~1lJ~1U~1-Jn1JJ~~~~u1i.J~1lJ· 

1~~ Lateral spinothalamic 

spinothalamic tract) 1i.J~~1~1~~ <Thalamus ) 
" 

<Sensory center) ~n~ EJ~'Vl~-J~l'U'fll1JJ'1~rn ~ffJfl'l.J~1ll'VIU-J11El'1~1-Jn1~ <Propiocep-
" ., 

tive sensation) ~~1i.J~1lJ'flEl~JJ~~1U'Vl~-J <Posterior column) ~u1i.J~~1~1~~LL~~ 
"' 

" ' " 

'Vl~-J~1ni.J~1~i.J1~~1~11Jn11n1~~u 
' 

ner ves) Ln1~ Sensory nuc lei 
" 

. . ... ' 

'fl lllJ~l'li.Jn~'il El-J J~'!.J'l.J11J'fl 11ll'1~n LU~Cl'-J Ell~ L n~!l'U L UEl-J~lfl 
--- -- <jJ 'lJ"ll ~ 

( 'il) 

i.J~ an~lJLlvm'.lau <Schwann sheath 
' 

Myelinated sheath) L~EJ JJ1i.J 
<::it, ~ I ~~ 0 ')ti 

Schwann cells Lnl'l'Vl ~l'J L~U~l-J ~ <Segmental demyelination ) ~~n'flEl~ l L'Vln1J 
' 
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( fl) ~JJ11n~1~~ 1n~l'U'VI~~ (Dorsa l root ganglions ) 

'V '~ Cl/ 0 I.I~ .c:t V D I 

fl fliNJJ'\1(;1 1Um'1~ <Dorsal column ·, 'Ulfl'J1JJ1~m mnmJ(;l lLL'VI U.J (~I \ 
'lJ 

... 
"' CJ I.I ' s ensation) '11 nmnJ.JLUEJl'allN Tractus 

'lJ 
'afl~11Jnl'EJ( Propjoceptive Gracilis 

Tract us Cu neat.us L'Ufltl ~JJU~l'U'VI~~ <Post.e r ior co 1 umn ) lu~~JJEJ~~u 
'lJ 

._ 
<Vibr 'tory sense ) ~1J~L1rui 1 '1~~(;l~~~~J~1E 50 

" 
LLiN:::'1~l;'i)(;l~~ 'hhn nTii: 

~ ~ ~ ~ ~ - ~~ - - . 
L 'H.ltl "l (;l lJJEJ-1t.J1'll fl<'l'll'U fJU~ffl"'.i11Jfi11JJ1~ll~JJtJ~ <Touch ) 

" 'lJ 

~ "" n1111Jfl11JJ;~fl~U<'l~L~~ <Special sense ) Liu fl 11L'Vl'U L'Ufl~'11n ., 
' ' <ii .c:$l q q 

JJfl'J lJ.JL Cj EJJJnl 1<'!U·1 <Retina) 

1 utea) '1t: L ~EJJJ~~JJlfl ~'JJJfl1JTI 11JJCj(;l1.Jn~n1~ ll"r~ ~ iN11~n EJ~u'EJif(;l1 ~~ 1~LLn L ~u~ fi -:i1JJ 

L~fllJ~~n~1 1~,:;1l~L~'Ufl1~1~~\;ll'1'U ~1'Ufi1 1JJ~~fll~'EJ1fl1Jfl111~~'U~'U ~1J~1'Vl~~l'U~tlfl~ .. 
I I t,.. I 

~~~fll'EJ~n~t:~'VI~~ L~EJ~'11n1"1 1 1JJ L~EJJJLn(;l~u~1.l~1"EJ1.l1t:IN1n1111"11 1JJ1~nlu'VI <Organ of 
~~ ~ ~ ~ ~ 

~ 

cortil n11~11T111JJ1~nnu(;l~L~~a1'1n~111u11"EJ~t:L ~t.J(;l~~ u ~fl 
"' 

~ 

<1> n11L~U <Vision> 

LLn1m~fl11JJ~<'l'Vlriuiimm~ r111~~m11.l1111N1"EJ(;l11l.l~ fl 11lJ~lJJ1"Hm a~LLfl1(;111un111\Jn~ 
" 

~1~L1l~'Elu1~ (;llJJ1.ln~L'Ufll1JJEJ~L~'UL'U1t:'EJ~Ln~n~1lJL~8~~a1i <Ciliary muscle> ~ -
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~'1~1.J1Nn~11~~~~Jll!N~~'1~J~~IN'11~ lUflU~n~~llJ1".iDlJEl'1l~ULU".i~t.J~ln~1~ lUltJ~'1Ellt.J 
" " 9 

~'1 a-1tJ '1::: L~LL 1u~1t.1m-d1t.11um·Hhu..,.,1i'1~El 1~m L~LL 1u~ti'1 L cm~ 
" 9 

~1'1LL~1U~'ll111El1.J~ 1~1 <Arcus senilis> ~'1 L ~ULlc.lU~llllati1~~11'1m~-;;inmLLCl~ 
" 

field) Llfl1.JCl'1 

'll ti'1 ll mu~~ <Pigment granu 1 es> 
" 

I I '!..- I 

l~m;J.'Wl~Eltl1'1~'1 l'U.f111~-Yi~LL~,1 ~~1 L UEJL ~B'l!B '1 
"" 

~'1 tilt.I ~El~U~lJJl".il:W\11.JfllJ 1~~1tJmCl~fl'JllJ~'U.fllt.J lUINnm 
.c:., "' ~ ' n11Ln~~Elil".i~'1n..,.,jt!LINU~ 

" 9 " 

1JJ1U\;11LLT11.JIN'1 
" 

<Macula> 
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~l'Vl~~~11JJ~~'l.ln~ U~lE~ l'ilB~ ~~~DlEni111~~1 
~ ~ q .<SJ 

LJJBBlt.l L'il l 40 ~'Vl1B~ln 
'L 'lJ ' 9 

t..-<i..: <:;i. '1 • ' 
~~')~n Ln~~11JJWr ~lt.l~ ~ 

'lJ 

,,., 
11 ~ t:J'l.l~'Ui:\Jrrn/.Y.~ : .'ilDJ ~u·tJ.1° " -JriBu~ -;~,J 

" 

fi ~,~--, ~1 t1l'n1>n~~D l !l <Pr esbyopia\ 
• 

~.id i.- ~ 
ffu:Y1::.n::; 1t.J L ·i: T-: un~1~ 'fl v 

' 

... " - -=... • "' .c.. 
~~ J L ~~ l~ ~ ,U~'U~~G 

L ~Bt.l ... , ~ ~'UL 'lfu~·u. L VJ ')l~~ 1 1JJ~~ Blt.lrl l "l.~n11n Cl'U~mLl ~ ,J \;h 1l.l~~n~tJ'U L 'VI<'; tl'U L ~B~ B'U ., " . 

a1n1 "J ;JJ~U'ilB~~1t1~1~u~~B 1~~B Bl'U'VIU~~B L;t.l'U'VIU~~B ~~1L ~'il~~~ 
'lJ ' 'lJ 

"' "' '"" 'VI 1BVJJJVJ~~'U11! มห
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~u1~n~~~~ln~ ll1n ~ ~1~1~1l~11~~1~1~~1~1~ <Accommodation) 
~ ~ 

~ ~ 

u1~11~~ ~~1~~~n~~11~~1~n11nu~a~ 

<0. 75 1~aa~L~a~> ~1n~u~~l~~~11~~u1n a~ll1u~1~n ~ ~~~~~n~a~~l~U 100 125 
' ' 

·~ 
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10 12- 1:3 

1;" 10- 12 

20- 25 8- 8 . 5 

.J ' ,, . 7 .. 0 

0:) 6 . 0 

,i . ~ ,... ..... :) 

45 2 . 5 ' 

50 1. 5 

55 1. 0 

60 0 . . -
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al~ <~> nl~~D~~n1~ <1~aaDL~a4> , 

38-39 

39-40 

41-42 

43-45 

46-47 

48-50 

51-53 

54-55 

56-58 

59-60 

. ... 
'Ylll1 

+0.75 

+1.00 

+1. 25 

+1.50 

+1. 75 

+2.00 

+2.25 

+2.50 

+2.75 

+3 .00 

61) 
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'fl 'Jl lJ L tl~'tJ'ULL tl~-.:i L ~Eh:r;;nn111 1~ tlltJ L ~:l.J~U 
' 

tll ~L~(i'J11'fl~ l:ilfl(i'Jl1~~l:illtJEJ~ l'1 .., 

2.- <l.J 'i.• '°'"J G ( i,... I .0::.:. 
1
.c:i 

(i'Jflfl1~ ~fl fl El (i'JEJ'Yl L ll(i'J\Jlllfl l ')t: L l:il'Ul'iLL ffj(i'Jl1114'll l 'J L fl(i'J~lflfll1L 1J~81.:. 
' 

( i:1 ) 
c: ~ q ' '-" i,. I CV t t,. -

L i.J1! 1~'i'1'!'1:iJlfi l'UflffL!~Elf11t.';Jn LL(i'J~U~L1'1LL;J~ tl'U(i'J".l l tJ ll ';n -"Smr .., . 

(fl ) 
., !. 

;r, -:it: L ~"UUEJT;;J\Jt:'W'U 1~Yi>Jrm 

'VIU'.mh) 'l't~ EJ7j-, .J di-1::-?:i rJ rl..J 8 ' L {,') l'· ~U\'!;1ltl1Jl'il'i!n 
q q: 'iJ ""· 

( <I ) ::.li/lu;:;rnmu -1 1~1i ~e:icj"lll )m 'Vl~ l~ 'Ul .J'flUEJ1 -;;i-;;it:1lu ~l jJ B>J L {~,H ~mJ t'llltJ 
'!J 9 o;.i 'i.' 

., ., "" 
1'11 -.:J 'V\U-1Y.lel ltJLLmHV\ 1 

., 
~ "' ~ - ~ 
'W'U'1El11Jfll'WlSlfli?ll(i'Jl1!'Vll:il>J L fl (;IJll 'Jt: ., 

~'UL ~B(i'Jel'>J'VI 1m 1Jl'VI 'Jl1WtJ'\J. l'U 'l ~,:i.yj1 Li\'Vli!ltl(;H ~EJ(i'Jr.Jf'J!J~'Vl~B L ~'CJ-.:J-;;JEJ ;::1.Jfl l'W L iJ~tJ'lJ.LL 1.JlSl >J 
.., 'll • 

0 c: I.I - i...- ") !J... 

\llL~'U(i'JEJ>J'i:l'1(i'J(i'J'UL'V\(i'JLYi 
' 

~ ' .., I.I ~ ~ <QI -

'U tlfl '1lfl1'lfliill1lJ1LLiil'J'll l-.:J\;'l'U L lJtlel'>J El l tJJJlfl'l 'Vl1'tl'6'JllJlll Bl'1'W1.JJ'll 'Jt:'r'l'U>J (i111.J'U 
'll ' 
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~"" ' ~ "' . ...., 
n11~~n~1.J~1L~ aLn1~1E~.Ja1E 

" " . 

... 
l1UL 'n1m~UU'U ~.Ji'l1~1.J1rn:n W1~ ( ~1~.J~ ~1.J~~~ ~. i.J. i.J.: 124) • 

(2) n1~1~ffil <Hearing> 

0 

nl'JU1 <Conduction ) 

n1'JL~L~~a.Ji1E~.J <Hearing aid) 
., 

~~i1Eu~1n~11~~n1~~1~ 

L ~~1~8~1.J~.J~n11~1~1En8.Ji.J~1Ei.J1~~1~1u ~E~~J...i.J~~~l-i.J 
" 

l 
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~ ~ ~ 
fl ~.J Cl~Cl.J 'YllNt: 'Uci'tJ 

'IJ .,., 

,~ 

( 3) ·~.,~El!!" 
"' q '< 

i ' r.,i ' ' r:J ~ l::J &.,. .. , ~ i; .. ' 
~~~~~&~~a~4 ~J ~n11 ~D <n J l r:1 1 ti11 :: - , J.-<i '}'JL ffL J tJ-J n•ul,'l ,i lo 'Jt,;l(;:.lf:'. i ( '~ I jj ~ .•. 

....... 'V •<.. 

" ~ 

~l'JEJ'!H'l 11'tl ( r ) ff) llJNlln':lrm El .miiiN~'iJfl f!Cl liif1l''H ~Df18TYi l'; 
<) ., .. 

C ~> L~ .~n1 iri~~~ 
q ' 

i.J1:::mru. 2 'b 3 nEJ.Jfl1 llJ;~n111'J~ 
" ., ' 

~ua~nufl1111~11111n1.un111~n~u ~118.J ~~1~1uTia11~ L ~ 11i.J~1n i.J 1~~1'Yl~un~u ~1au1~n 
'IJ 'IJ 

nu1un1 'J1~n~uln~~1n1ana n~uiNa'tl111nua1n1~111~ 
'IJ 

., 
n11~LiuuLn~~ 1nn11 a~~una.J'Yll.Jl ~'U~l'tll~ 

' 

1~1 .J ~11n ~a1n1'JBn l~iJ!lB.J L~1.J EJ1n1~a~1 .J l~tiiJ~~u l~aun1ti1.u~11nu1lJ n11u1~L~u 
" q " 

llClt:.fn 1~n a.J m 1 l ~BlJn EJ .J i.J')~~1'Yl1un~u lliNt: l ~aunl'tl 1. u ~lJn 
q 'IJ 

3.4.2 ')~~~~j~~lTI'C.ru~ <Motor nervous system> 
' 0 ... ... 

'Yl l~'U l'Ylfl 'JjjfllJ 
--4 
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<1> ~~uu1~~11Wi1~ <Pyramidal system> ..---
<Motor nerve cells > ~~u~n~1~~1~~~n11L~~au1~1 <Motor center> 

"' 

~~~~B~~~B~~1u~1~1~~ <Precentral gyrus 

Cerebral cortex ~j~~1~nB~ ) ,,., 

cJ~E.PiJ.Al. to~ TA)l ', 

c,,01'0~ tl.~TJSl'I-) ' 

Frontal lobe ~B~ 

jlOll&C-ElfTllFll.. ~~ui..._ 

(NOTCll tol<Tl!ll) 

cefl'rML. J;ULC.US 

\ 
\ 
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~'1'1t: L~'i'l~uiJ1t:"1'lY1t.J'U~ <Motor impulse) mmm ~1lLtnht:cS1YltJ'U~ <Motor fibers l 

lJl~ Motor nuclei TIEJ~iJ1t:~111 "1'lJB'1 <Cranial nerve > ~'1tl~~~lJ B~ri1un~1 '1 <Mid 
,., " 

brain l llel~ ~t:'WlU~JJD-j <Brain stem ) 

... 
l ~11"lt.1JJ1t; "1'l'YlEJt1n 1 i.JmJJiJ1~Z\i1r1 ~'\J.'\l\~-Jrin~1m UEJTI rNll 'ilU'!l l LL~t. il 1~1 ., 

... "'.,.l., "' 
1~1eH"i'lU t.lfl~lJJlUEJ <Muscle fibers ! 

~ 
<Motor fibers) lJll ~tJ~ 

<Motor unit ) 

c;: .di 4 ~ 
<Motor unit ) '1~L~n~~ LlJB~ lt.ll 'W JJTI 'U 

' 

~ ' ., 
nl'J~B~1JTI tl'1 l ~u ltJn~llJ l Utlrl b nf1'1lnn1J'll l~ Ltn.h t:"1'TYllJ l L ~tJ~ 

' ...... ...... t 
L 1'il'll 'WY1t.J t.J'YltrU 1 Bfftf'Jmm lL ~t: 

' 
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-----MUSCLE. Ft &&.RS- --- -

C: 
Motor unit nu1~L~n Motor unit ~Ul~L~~ 
q • ., 

~ Motor f 1bers ua~ .q · 

~~~l~ Motor fibers 

L~l~lUJU Muscle fibers 1~~~~1~ Muscle fibers 
"' 

______ ttvsue. P.16!R5 _____ _ 

A ----------------------.-i 
! ------4-+-+-e 
~ --------------------~---lf-+--+. 

Motor fibers C,D 

A------_.. .. 
.& ------------1.__w 

x ~----------"'-+-~ 
... p -------1--+--+-t4t 

' ... 
Muscle fibers ~ 

C: C: ..,. "" 
Motor unit nL~n~~L~~aL~~~ 2 Motor fibers A,B ~ln 2 Muscle fibers A,B 

n1L~n~l~L~a~~~~~L~n~~ 
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I I I i.-

fn 'j l 'U~t1'UlL i.Jl:'l ..J 'll EJ ..J 11h~u;l.rlum·nw1~ -:i 1u.rn -:i ::; Yin~1lJ l ZlEJclEJ~ lJ iln 

L 

~t'.1~ l fl('ilt':J, li! 1t; 

'1 , .1 "" I <Motor un i tl ~m u l:'lt.J'Ull1J'f.l ..J 
I '~ .-::;.. 1: • 

ll~ l 'Yl El 'JlJ'U El l:'lll El f l'li EJU"W c-i l L lJ'Ufl ( Ter m1 na) axon 

Si.I I t.- 2,.o 

i.h ::;~111111 l ~tl..J El~ ~..J~El ..J ~1Jf\T':i ::; t. ~~J~uY111V:~rn ".i".J t.ntJ~ -.i"b~ri1~u O{_ypertroph; ' ) 
" ~ 

._, ' ., 
fl~ llH {fo"lu~~..J El .. tt.J ~~miru::; fll j" l i.J~tJULl i.J l:'l ..JLLlJ lJn~Tl.J l uD 'ljJ1~tr ..J l'U <Disuse) mnn-;i-, 

" " ' ,, 
l n~~1n~n1-;i ::; ~..J ElltJ n 1 J1~1~1~..JlU'llEJ..J n~llJLU8 

" ' 

"' "' ~ 
'll tl ..J CJ~..J El ltJnl'll lJ uEJn~ 1fl'uun 11m:inn1 ~..Jtl l'tl 

" " ' 

I l.f I I i,.I 

~1'\l\1lJrn1 L -U~mm i.J~..:irn ..:i L ri~'ll a..:in~ 1lJ Lum ~EJ~a1m .WlJnu 
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~ ' 

1~h~..:il'Jl'l'll t1..:in~1m 11EJl.'l~UEltJl.'l..J ~~" t11t.JiJniJu --:l1~t11mj L ~UElt.J~ lt.JLLl.'l::: 1J.J~ tit.J~LL j-:J ~nrKU::: 
~ ~ ~~ ~ 

...... 

El1~1".i) 

'll 1~~ 1LLl.'l:::ri -:i1m; :iJ'll e:i-:i 1 'WLLYI~ L .nt.J:IJ 1e:it1t1u 1 u L ~m ~m i.J~tJULL 1.Jl.'l..:i 

l~El:IJ~l.'lltJ~~~~tl'U.flltJLUn~1:1JL~8 

(2) ".i~~~Ltlfm".i11~".i1~1~ CExtrapyramidal system) 

rnrn..:i 

t,.. ~ c; 
mniH umLLl-J <Muscle rigidity ) 

~ ~ ~ ~ 6 
n1 jl~U'll1~1n~jEJnljl~UtJnL~1~1 CShuffling walk) 

mi L iJ~tJ'\J.mJ~..J "H:~~~i.J1:::~1~ lw11~ml.'l l u~~..:i t11tJ ... ... ' มห
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L JJll Yl lJEl~;alJ 1J.h.Jn~ 'U Elff'11fl~Uti-JEl 1 ';J'WiJ l l~ff-: j i,'S ::; WlJ'il El-J iN 1 1~ l'W 'Jll 'lc:i 11liJ'lf~1l 
"' 

( 3) 
~ qi q -

~lJB<I L ~ITTl "Hl L "d'l L 1J~~lJ ( Cerebe 11 um ) 
' ' 

":.! ..-s '"J ..... 
YI L :EJ J.J ~J LU')'t.JiN~Bl 't.J 

"' ·" 
111 L~ l nl'1f1 .'JllJ~(Ol1.Jfl~(j EJJ i;;JlJ t'li:'l 7l BJ 11..:i lll't.J 

' 

' 2.- ' I L 

1111 l fl ~ElU l v1 'J 'il El -J f:~ llJ L 1lti-Yivb.JiJufl.J -i diJYl -J ~ 

3 . 4. 3 1 :; 1J1J1J 'J ::;1.'h'Yliiu~..:i <High nervous system l 
'lJ 

., 
n11~BltJ~~ ;·u :.1~l~ 

~ ~ ~ ~~ ., ~ 
l 'V\Wlff!'Jr:1Y1 fl(OI UfllJWJllJi;;Jl fl'Jf\ i:il\;1iHl't.JZ'J·Jt'ldtJ 

" 

., 
uan~1n~ufl-:i1lJ1;;J1•11Dri1-:in11~BiJ utiJ 

. ~q r:;;/ 

LL\;'1fllJ l 'Wti.J 

Q g_, I ~ ...:::, 

~l'U ') nl.,EJ't.Jll'J1Ylf!l'1 

I I 1,.. I , 

~"1~ f:l18ll~fl1 ".iL 1J~rnm1..:iih L flJJ;s.J l n(Ol~UYi l 'Zit'J~1lJ ::;iN1Y1 
"' "' ' 

L ' ~ 

Ul~Ufl(jEJ -JWlJEl .J L'U~~.JEll 't.J ~~U El't.J~ .J L ~El~El1 t.J1~ 70 ~Ul~Ufl 'il El .J WlJEl.J 
~~ q ~ 

1~ 90 ~ 

LJ1 ::; iN111i:l El-J ~iN..:i Ell't.J 
., "' " 
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,, 
~>J uu. ~>J ib1fl{)-:l 1 

l °6Cl~Cl\71Cl >J 'hJ 

o Q " 

EE U~lJ~1llJ~llJ11 Cl el\7l1J.E 'EJCl >J 
'IJ 

' ' ... 
l ~E~n1 1~1 1>J v\7l L ~ElJ~E~1J.~11~~ 

' 

~>J1~~~~~~ -:l 1n11ci\7lel>JL1J.~ ll lJ~l lJ ljt)nE>J~lJE>J~~>J El'EJ~1J. 
" 'IJ ' 

...... - I.I ... 

w 1n1jmJ'il ElJClel \711J.E'tlci>J 
" 

L ~E>J~l~lnnlj~ruL~'tll~Cl~Uj~~l~ v~~ll~ L n~nlj~E~\7ll~ElJ~E~1~ L ~lJl~~lJ~>JLn\71~1J. 
'IJ ~ ' 

... ' ,, 
1~~uu.~~1u1uL~lJlJ1n;u. 

nl'J L i.J~EU.LL uci>J~l>J ~m1nn1'WLL C1~~~1lt][]1 i.u.~~>J El 'tl 'W1J l l L ~E1n1J~ 1llJ L ~~rn-.... 
~Cll\7l~~1llJ~llJ 11 Cl~>J~~L1J.i1>JEl 'EJ 

,, ' 

20-30 ~uci~~1llJ~llJ11ClU~~~>J ~>J ~ EE\71ClE~~1E l'tl .. , ' .. , 
G ,, " 

~'El EEl>JUE'tln~EE~1J.n1~~>JL1J.i1>J El'EJ 70-80 ~ n11~~11~u~1n~E1J. LD~n1J.LLn ~~>J Eltru1J. 
~ q ~~ ~ 

... 
1J. En~1nu~>J 'W1Jll~ l llJ~lLn1 <Remote memo ) E l~~>J~EE L 'W 1 1~1~~nn>J ~ 1llJ~~>J1~ .. 
~1u.~11lJ~lL~~ ~ <Recent memory> a1~1il~Liu. ~lJLn>J U\71L~1 L ~E>J E~11~~11~1~ --
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-;;i:::i..: ·~m ·-n i.J~cnm UiN..JViiNlt.J B~l..J i.u "J mri~ -:i L 'JLLf.lt:irnti(;l L ~D~'1 '.'.'. B..J ~~.:i Blt.J LLi11'J l 
9.J9.J 

~ 
I.. ,;; I I 

·- :1-.:~t:.~~ tJC.J l ~I 

rn'H 'l.l~trulL 'l.lf.l..J iu.-1 ~ L ~t.i 1fi1Jrn'H'S..J 81t.1~~ ti ,,,;:) CV <I/ 

f 1"::';!1·"'J1JJG"l'UL 1.'18(;] rnasal 
•1 9 

~L ~El..J:lJ l'Jln 1m~ Lq;i~i;'JLf.l!iU~LLEllltlU <Glycosylation reaction ) 

' ' 
"" ~.J 

L irn .:i:1J1".\11nn l'~ Yl 

~ l..- ' !,.-
~ II ~ <ii <iii .. I <C':it. ' ' ~ ' 1 ~ riem "1 :1J ll1".i ~::;~:1Ja ti..Jmnm uti LLi;'J::: L 'U.Ell t.JEJu':i::;"1 11J.~l'l~EJ l'lt:r~nnuu~11J.'l.11 ::: n t:i1J TJll'U"il ti..J 

CJU..J 1~~tl\'il l~Ell'lllll~JJ~'U ~'J'UlVi~ L~u·1nn rlf:JLiN~L'YlEJ1BiN Lf:l~L ,d Llf.lt:vl a~1...J~~l'l 1m~ 

m':ifi 11n ru'l.11:::mrunu -:l1'l:::'Vl-:l1..J a1r.J 20-60 ~ r.Ju..J~u i.u.n El..JVif.l B"l L ~Ell'ILL(;l ..J",\) ::;~:::~JJq;i t1 L ·,;;J 
• ,., 

m 1~:::~JJEi1rU: ~.:i มห
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' ,.], ~ c1 ' ... 
L 1fl.J'll fl 'l 'Vl~fl~ L ~El~LL 'll -J ~'d L 1JU L ~El-J'll El'1fl11~lJ.;;;Ju ~n11m1~E11~ <Age re la~> lLc;l1l.iTI'u 

n11n11~fll~ (Age deJlendent >........---
., 

~n111N~iNll'll B-J 1~ ''hJiJ'!1-nu 'hi l '6~~n~1ll L 1fo~ -;i 1 -i 

" ., ... 
iN11~ l 'Vl~El-J r:im11mc:i.U~~~~iNlJJJ 1nTI'umlJ E1 ltJ 

" ,., 
;atJc:i~ 0.3 'llB-J~;lJ1~1n~1lJL~a 

BU'Yl11 L7l'c:ic:ic:n4e:iB1LLllU L'\W~ <Intracellular organelles ) L'ii"u 1lll~f!ElUL~~CJ ., 
., ' ., 

lN11~ L 'Vl~ EJ-J m.nl lmClrl \. fl~TIU~~ 1l.i~CJC>l~flff11r\l-J 11i 

... " 
'il ei,rn~-1m i'.hi~ -;i "h L L ~'W11 1111 1'Vl'tim ei-J~'d ·hc,i~l.'l-J 1'dlJn1Jm1~1i.'il 1~iJ'71"i1u~~iNlJE1fr~ 11n1unn 

9 ., 

~n~L~Ul~tl'1~~L1tJn 11 ~L~nnu~~l~~nLlJEllllfl <Ejection systolic murmur > ., 
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<Echocardio-

' k; ~ I ~ 

graph,)' > nTH iJ~tJmL iJrhH i'uu ;i~ L ll (;"]l!ln~u L 1u<tJ 'l '1iJ.rh l~~'\J. tivEJ1~n~:JLl'i'l1J ~•id1J 

Apical 

regurgj tant murmur ~.J'1::: 1f18iJ. LiJ."·'J.Cl ..J ElltJ ~ "d'U L'V1~'1~ L ~iJ..l 'i..! ll Ej , t ion murmur ., ~ 

t I $ c '.itJ 

;:i1n m jri~~lfl fl l y;:JlJN~ Cl 1Yi 1..J LL 'VI ")iJ,'£1 f) .J ~1~ 1lll71 1~ l 1J0J.CS 1 L 'V11.'1l ~ ~'\:. ·t ~ l'I ~ 'i:\l~~I blJ ~U'Yl ll fl~ ff1';\I 

at rial node Hit'.• i'l.J ~t.;t ";il L ~uVi "J L'1 i:'l .J ~61 <Max imum heart r atcJ ·1:u.t1rn:;; m:infi1!:.Jm'.::! 
'- . 

c:, ,; 
n~<"li:'l:i ~ ·r··J:'J '"Ei l'CJ 

~ & 

1rnrr;nrru·vi~EJm ~ ~1•1~fl r1).· ~·Yii~ ciu1:il61 Cl.J '; 1 "l ?: .~ --: :iJ, ~!D~ l l "~e:i -.J·r - ,~ ..,~ 
·t. ~ ' 

. ,., 
m 1 t 'l.l~c.nuL iJCl..:i L -diJ:uv 1'1 ;>~ 

<Contract ile protein > 

I L- i,. I 

Lue:i..:i;i1nn~1lJ L ue:iYi11;i;i~1~L~e:i(;"]lJ 1l~t.J..:i ;i1n'Vl~ a(;"]L ~ ti~1fl1";iu 1 ;lJ1nYi~(;"]Lui1.J 
' 

~1'Vl11Jfl11lJ~iJ. L ~ti\7tluriu~..:i ci1t.J 'W1Jl l iJ";i:::'il1m~1u L'Vl~;i::: ~fldllJ~U~~Li.;i~mL a::: 
" ' 

' ., ., 
1~llti~L\7 1 ~rn .WlJnul71 1 lJti1tJ;iun..:i entJ 60 ~ 'Vl~.J ;i1nuuf\11l.16iu 1~l1..tl-iI~~~~ lL\71 
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~.J B1'El~'i'l~l'El~U~UlJ~11 ri11J.Jmi.L~a~~~11lJ~lJ~UiL~'E.l~j.Jn1J~l~Un~1Ll~~B~jlnljL~U 
" ' ' 

TIB.J~J i.-;;i jt:~rn jU'U <Reninl LL~~LLB~ 1~~L~a l"r'U (Aldosteronel -;;i~~~~.J L~BBl'EI 
' 

I ii I 1 I; 

1~~1JLjuu.i.u~~1~J.J1~1 ri11J.J~'UL~a~~.Jnu~1i.~D-;;i~t.1L~t.1.J~a11~~1.J ~ L ~J.Jnu. 'i'\11J.J~u. 
" ~ 

~~l~~n~.J -;;i:::~~11J.J~J.J~uin11a~j1n11Ln~~J.Ja.J~1t.1-;;i1n~~a~L~a~LL~.J~11mi. <Arthero-
" ., 

thrombotic) n~1m ua-~1 L-;;in1~L ~a~ <Ischaemic heart disease) LL~:::~1 L'111'E.I 

' "' 
L~a~~.J <Congestive heart failure> J.J1nn~1~11J.J~u1~LLa~l~~n~~.Jnu 

" 

3. 6 '):::11m1'tli.-;;i 

< ll ~J.Jau.1a.Jm:::~n~hJ;v1~.J <Intervertebral. disc) 
" 

., ., 
~.JLL~Bl'EI 50 ~n'U 

' 

<Kyphosisl 

C2l m~~nriau~Lm.J <Costal cartilage > ~.JLL~E1 1m.h:::mru 40 ~~ultl 
" ' 

'1t:~LLff~ L .'.6t.1J.JJ.Jli:'lt:i'SJ.J~m:::~nrie:iu~Lri1.J c Cost al cartilage l L ~J.J~'U 111i.~~'i'l 11J.J~~ 
" 

Cl9 .c:. S,. I ( t,.. '-''4"' ""' 
-;;).JL~J.JL~'U~lA'Ut.1n~1.J-;;i1n~ 1'U~'Ul~.J~l'U~~.J CAntero-

" 
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L fl~ffu 1'VI 11~u tirui11n~i"J-J "1J.JLLci::;n~ 1J.J L uF.J c.Ju-:i'Vlu 1Yiv-J 

<) ...... 
LL1J1J lil"Yltl -J <Ahl.orninal t ype) 

' "" ., 
\~ 1 -;i -rn i:;i El(i)fl ff;;}~ m "'u 

,;; , ::; .::::.' ~ I r.,:J ..::op ~ 2" .:...-

L '1@.:i \.l YI }IB-J ll\;l'l'\...j'Vl'1u~fl mll.'l~i~ ;~ v\ilm.r;;i::;J.J ri 11:imi.;mtiu~\ilZV -J lJ r1 ') 1 JJG1-J ~ 1 'il El m nJ.J ~ i.i. - · 
• 

., ' 

f!Jmj <A1 veo li 1 
, ~~ .:::/~ ~ I ,, 

'WlJ .. :n '.1~ J.J'Wiffi c.J 'J'il D..J fl.J ClJJC\IV11l.8tli.'J\l 1J , ~· l:lill'EJ?; ;i ::; 4 
9 9 

... 
.c:{ q.t I '~ ~ ......., <, i_, <::J ~ I 

uun-~n num'W1n 1ri-J ClJ.J;J::: t.L 'lJUCl-J m-:i ci-:i c.iu-:i 'il ti -:i n-:i ciJ.J ~::: ti i.;1·i'i inti bli1 0lG1U EJ 'tll;';i '1 J.Jfn-rntim t!'W 
9 9 ' 

I ,i_, ~ l,> 

C-l(•l ci -J c.Ju-:i 'il ti -.:i fl-:i ciJJ~m..:iu ;J::; L~ G1fltlf:lffn11 ~ t.1..:i ~J.J~f;1~EJn11 ~-:i u·u,ri .rn1i~-:i ~'ilu 1(;111'1 ~'\J. n mti 
9 9 

til;Jl 1tin11mi;;i:ii iJ-:i 'W EJ..J L'U~~-J tll'tJ <Senile emphysema) 
q ~~ q 

(7 ) 

' ... 

1 Dti i;;i::; 20 nti -:i tin~ti1tiJ.J1nn1 1 ss ~~u1~ 

' ., 
i1 1 'l~~:rlJ1\;l'nJtil'l~m1 l Ll~tJ'!J.LL Ll ci-:i ~-JU~tl 

<Vital capacity) 

( 'll ) 

<Residual volume> 
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capacity l~lnD Vital capacity+ Residual volume) 

( '1) D1~1~1a1n1~~LVl~aa~L~DB~V1~'1~1nV11~L~aanfi11~~1L~~;u ., 

<Functional residual capacity) L~B'1~ln~n'1~~L~'1"WB'1L'U~~'1Bl~L~J,!_~'U 
9 ~~ ~ 

' ti ' • 

(~) D1~1~ja1n1~~V11~L~L~l Vl1aaan~~'1Vl~'1 ~ <Tidal volume) 

... ' 
~~'1~~~1~'1 1u~~'1a1~~'1n~Ln~1~~~~~j1n11V11~1~ <Respiratory ratel 

"'!J " 

' ... "" ... L iol~ll'U 

(9) 

LL~t:~ 'Jl~~~D,-rull B'1i1'1nl~~~'1 a1m1:::~~~l~'1 ~'1ril l~ L Vl~B~~ Ti.I 
... ,,. 
L~aaann1~'1 n1~V11a 

" ""' 
' ... ' 

ril'1l'UVIUn ~~11n11V1l~L~L~~~'UioJDl -1~~'1Bl~~t:L~Ll~l'Ul'Unll~'UVIU~~l'Jl'Unljn~t:D~~ 
~~ ~ 9 

B~1lnl1Vll~l~l~~~~'1~1~1t:~D~n~ 
'IJ 

~::;~~ll~l'1L~UB 1Vl l1L'U~~'1Bl~~n1jL~~~'U~~~'1~'1~ 
'IJ '!J " 
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( 4) 

c-1 

., 
rl-.:lfl1tJ~f\1 '1'1 

. ~~ ~ '"1 q .c::: ~ ' q ~ -

f ll ') l u~l'C.l'UL~ i.J~ .J'l'n ~ fll tJ-:J.fllfl"ilD '1 Li'I l1J.Ii1-:i~nl''DJEJ1tll 'W:J'il'U i.nn ·-:1\;r;.J:;lJ'Ul WU' 
' 

~ . ~ ' ~ 

'UDn <Cortex) ~~~B~l~B~lJl L ~E-.:JUBtJ~-.:i 1u~ru:;~~; l'JrulUu1~nu1u <Meeiulla) 
t,. i.I I I; I.I t,. ~ 

~~B~l~B~lJll~tJ-.:l l~lJnu n11~~~~B~l~D~lJ1 L ~E-.:lD~ l -:Jru LUB1~n'UL'UL~lJlJ1fi~'U ~~~-.:l~~ 
... 

n1~~D~a1:;D~fl -:J llJln:iJnuLuLuv1~~-:iu1u <Countercurrent) 1~~1lJ11~~11Yi~~~1-:i~ 

'WD-:i1 Lu~'61mrn~ 
" ., ., 

~nu1i.J~:;~L~a~1i.JL~E-.:i1~~~~'1 1~E~~~~~-.:i1i.Ji.J1:;lJ1ru;aE~~ 10 ~a 
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rr1'J1 JJ"1JJ~c;i~1Lll\l~LL ~1)11Jl ~1)--.iti"1..J El1tl'1~ L ~tl"1ll~c;i'l! El..J~ 1Lll\l~ l i$ L ~till 1~~ 1'CJ 
9 9 ~ " " <\ 

' ii ' "' 

l.u~1)1tJn~ri11JJ~~un~~1..Jj~~~uj~"11~LLc;i~j~~~n~1lJL ut:i ~1tiL ~~n~~1m.J1nut:i1'1~n1j 
.., 9 .., 

" ~~El~~n1j&'l!a..Jn11~~L~DLU~1..JL~U~"1~1'J~"1..Jll1nlu~"1..JEl1'CJ l~'CJ L~~ 1~~~ru..J 
~ .. ~ 'lJ'U 9 " ... 

~ " ~ ~ ' ·' " ~q~ q ~ ~ ·' LU~~ru..Jt:l 1 ti 70 ~'1~~~11uj~lJ1ruj t:i'CJc;i~ 33 ~llu~~11~JJLll~ Lc;it:i~'l!l'JuUEJEJnJJ1<Pyurial 
., ~ 9 

~1u~~ru..:i t:i1tiJJ1nni1 so ~;u1u ~~11u1~JJ1ru1utic;i~ 50 '1~~~"1"111~~ L ~~L~t:i~'l111Uu 
.., ~ 9 

... " " aanll 1 LL~~..:i1 1n11~n 11~t:i1tiL~ll;u Et:ill~Lan1~~~L~al.u~1..JL~u~"1~11~JJ1nnu 
9 

LLrric;i.:a~j ac;i <Cale i trio l) 
I i.I I I "' 

ni1~n11~t:l1'CJL~lJTIUn1l~~U1~'l!El..J1~L~EllJc;i..J JJlJ~..Jn11 
9 

nJ~i;)n~jU <Osteoporosis ) L fl~~U L ~El..J'11nnlj 1~1~LLric;i L ~tlll'1 1nnltJUEln~Elt:l1~111;W .., ' มห
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L ~mnm JJLL'Yli.lti~~lJ'il v,,; r.r1LL~~m 1~ ·un1 t.1<tnrnJ ~l\'171 ti-J w~ ..j vltJ ., .., . 
I L I o , ' 

llQfln b.H ;El-J l'J l ' ~ 'fl'; llJL ~lJll l!IYiL n<:1~ lH Uv-J'1lnt.Jl ~le;~ L 1D-J rJ lrlDvn~p'lm111lDn1m\;)v 
,., 

nu m"J1Vim 1 !' ~ .rn1LJ ri11~1u-J 21-JiJ'1~tJ~1--J ., ~,j~ 
" ' 

( 1 ) fJ'"'! j(;1"1~lJ't'.Jl 
" 

.., ' 
(5) fll 'J'/l ";J~ti vn~1~~1J <Hepatic clearance ) 

(6) LU1~U11J~~--J <Protein binding) 

1uL~t1--Jn1 1~~~lJtJ1Lu~~1t.1~--J v1t.1 ~lJ1101lJ1~ 11~1-J~1n ~a n11n tJ1L~tJ~1 ~ 
~ ~ ~ ~ 

,., ,., 
fll'J fl'J~";JltJ'tll;Uv~nlJ~lllJ~1lJ1 1nLun1 1 ~~~1t.1u1 ~1a~~~ltJLU1'1l~U n 11 .... ., 

I ~ I ~ 

f1l'J~nl'J~tl1tJl ~lJnU lJ;lJlru 1'1llJU";J~ L ~lJnU i111.Y,1J;lJ-1~'JfJljfJ'J~'1 l tl 'iltl'1 

' ' ,., 
tll~~~~ltJLU1'1lilUL~lJlJlflnU Liu tJl~'Jf!lJ141mL1~ll~~LlJUL~1~ti~~1Ju v~1.u11-:i n 1tJ1~ 

,., ... 
Ul U'/lU 

- "~ --- .. 
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., ' ... 
uan~1nu~al~aa1~~1n~uLD1~u5~D~uluL~a~ ,, 

11~~1~ ~ Dl~B~l~L iu ~1L~11~L~a~~~ <Congestive heart failure ) 

... ... c: 
'V11B'l'l~a~ L ~a~LLLI~ <Atherosclerosis) 

~ - q ~ ( 
Ln~1n~1u1~L~~~11u~ <Renal clearance) 

U;~lruL~a~~1'Vl~~ 1u1~ <Renal blood flow ) ~~~~ ~~11n11n1a~~Ln~L ~a1~~~~~~ 
" 

., 
t.. -di - • 

n~1~Lua~~~~~~n~11 

i,, I I ~ I I 

L~L1~1u1unu L~aa1~L~~~1nnunD1un11"V1~~ ~11na~1~~~ L~a~~~ ~1D1~~u~ Liu 
' 

... 
life) u1u;u n11~~lu1~u1D~~~ <Protein binding ) ~~n~11 

~ •. "" 
<Free drug ) LuL~a~~1n~u ~1n~1~~~~1~u11~~~onn1a~ LL~~~D~1~aan~1~ ~~~11~ 

" 

1 I t,. I t,. f.I 

Lua~~1nu1~1~11n~u~~L~~~u~1~n11~n11~a1~L~~~uuu 
' ., 

~D~1~1~~~~1~1u1L1~uu 
... 

~~uun111~~1Lu~~~a1~ ~i1u~DL1u1~n a~~11~ 
"" 9 
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'"' ~ 

L 1i,Lv/1~n~u l \i11JJ <Nephrotic syndrome) 

L U1~1~n~ut~1JJ <Nephritic syndrome i 

Li;,"" v!'J~n.'.du &l 'J < Nephrot i c syndrome ) 

' :i.Jlnffn 3 n1JJ < 'iJf;fl ~ ... 

.... 
L ;:i.'Wl~Yll-J L 'W~ L n~nU 

' ... 
:a-J "H::~Lu1:::'CJ~ 2-3 ~LL "1 flU 

" 

period) L ~°!! 1ti~rll'VIU 1~ri1 -J L 'W~ ~'J ~ t.J~ L 1~1m-:i1h~mru 20 ~n-:l1 ~m~1n1ti~~ L ~u 1 t.i 

L ~aim1a1t1'61 1~a-J"1~~~~~~u£ <Climacteric period) ~~1i L~JJrll'VIUl~L ~BJJO ati~-J 
~ 
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~ ., ' 

ll~(iJ ..j l fl(iJ~11l'U ·n:: t.J~U~ l J~l'U l'U'Vl~lt.J~tll'1JJlnn11 10 ~~1~ l ~El 'l~ L; l l '1~ lt.J~..j LL lJ..j lt.J 

' ( c: 
L ~ElJJ~El ..J j~~~~~~'UfititinL~'U 3 1~t.J~ n~l'J~El 1) j~t.J~n8'U'VIJJ~j:;:~ <Premenopause ) 

" .. 
~ 

2) j~t.J~ 'V\ JJ(iJ1~~ <Menopause) LL~~ 

" 
3) 1~t.J~ 'Vl~..J'VIJJ~1~(iJ <Postmenopause ) 

" 
l'U1~t.J~ 'VI JJ(iJ1~ ~ <Menopause ) L~L'J~l 1 ~ 

~ ., 
c$-:i'U1~'tl~'Vl~..J'VIJJ~j~~uuu~~..JLL~'VIJJ~1~~ .. " " 

1iJLL~ -:i 1 ~ ~1'Vl1~L'Ui1..Jntiu'VIJJ(iJ1'~(iJ'Vl ~El'Vl~-:i'VIJJ(iJ1'~(iJL ~niitim ~'tln11 j~'tJ::: 'ln~'VIJJ~"!~(iJ .. .. .. 
<Perimenopausel 

<1> 'JUPI"~,.~~ <Menopause> .. 

., ' ' 

Lnfil iJj~JJ1rue:i 1 'tJ1~'Vl11..J 45-53 ~ 1u~~111~.u~~11~'V1ru..J'VIJJ(iJj~(iJ~l~..J1(iJt.J~El1'tJL~~t.J~tl'1 
--- --q 'l.I., 'lJ q 

~tl..J ~'V\ru.J'VIJJ~j~(iJ~Ellt.Jj~'V\11.J 45-50 ~ 
'lJ "' '\I q 

' 1 ti-tm~ 25 'VIJJ(iJj~1?1ntiuti1t.J 45 ~LL~~1tit.J~~ 25 'VIJJm~(iJ'Vl~.J m'tl 50 ~ 1un1ru~'VIJJri11~ri1 
'U ~ ... 'IJ 9 1J 

ntiUEll t.J 35 ~(~1 -J j l t.J ..J lUl~nEl'UEllt.J 40 ~) L1t.Jn 11n11~'VIJJ(iJ1~rilntiU1t.J (Premature .. 
menopause) u~~~l'VIJJ(iJ1~1?1'Vl~ -J Ellt.J 55 ~ 

<!I 

<Late 'V11El 
..:::ii t I i.; 

L1t.Jn 1 1n11~'VIJJ(iJ1~(iJ~ l~l 
'IJ q " 

de layed menopause) <ti1~1 L ~~~~'tl 2532 : 137) 
q q 

~'Vlru.J i.(iJ~ .n11~'VIJJ(iJj~(iJ~1n11 ti 1 t.J 53 ~ 'fl 11'l~mj(iJLL~lLl.'l~~rilmJJ~1t.J fi 1 ~ti1m1~(iJiJn~ 
CJJ ... 1J q 'lJ 

~El .J 1 El~1~(iJ Li11 ~l~ E11?11 :::(iJ EJ ElllJJlJJ10 'Vl 1tiJJ1Ul'U1~'VIJJ(iJ 'Vl1 ti tiffrl 'l 'V\tJ(iJ 'l 'fl 'Jj1~1~ 
" "' ' 

I I t 2,.> ~ 

n11(iJ'n'1~11fll-, L zjtl'V\ 1~1 L 'Vl(iJ'i'l 'JlJJ~(iJ1l fl~B1! 'l i1ti1 '1 L lll?J~'U 1~ Liu JJ~ L 1.J ~El.JJJ(iJ~n 
q "' 

<Endocrine changes during the climacteric period> 

L111'tl L ~ElJJ'Vl1 tilt.J~j1~ El..J j~~~~U~'U~ 
q 

I q c::: t,, 

Ll~~nBU'VIJJ(iJj:;:(iJ L ~tJ..j L ~mrnt.J ~nlj L ~~tl'ULL iJCl..J l'Unlj'fl'J~'i'lJJn11nl..J 11.J.~ El-J .. q 
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m~1fl1f"'",; ti-1~iJUf1~'1..l <Feedback mechanism 1 iiB1.-,1·~' Follicular stimulating 

hormone <FSHl ~1. ~~ Lutei nizing hormone <LH j 

~11 ~~~n;BU1'1..l11'1..l~1~~ 1~~D(711:W1'Ll~~ 1 CHot flushes > ~~~ 
" "' 

... 
~1~~'1..JDlfll~;DU~'l..11 1'1..J~~~ 

"' 

CMenopause l ll.~81 ~'-i~ l n\11Lu·1h.:inmrn:wm:;(71 CPremenopausel 1.1.~~D l~'W'LJLUL 'W ri'il'-1t.i ., 

fllj~'l..J LH 'LJ B'l ~tllJL~~lJD'l ~'1 LH ~~~fl~'l..Ji)i)fllJllJl fll. ~Uj ~tJ~ ~ ~fl ~ 3- 60 UITI 
"' ' 

Lrn~~~'(j 1(7ltlEJ~llJU~lfl~mJl 'Wrlfll"l~'l..J'(j El..J LH ~:::JnmL~~"lUL1. 1 -J ~fl ~ B1fll 11'1..J11'1..J~~ ., • . "' 

' ~ 

~Yi11Vi1.n~ti 1n111'1..J11'1..Ju 
"' 

CPit uit ar y g land) DDrnL~l ~'1 l ~u1i.J1~i1 ~'1 l ~UL ~8'1111'1..l1'1D~l '1Lu1ci1i.J~1~1i:J~ 

C fll1 l i.J~tJ14LL i.J ~'1 L1!1e'J Li.J~1~1iJcSl ~I. ~14~hn1~~U l~ I. n~~'lfll1~'1..J LH JJlfl~1U ~ j~tJ~ 'I 
" 
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.. .. 
Ln~~ll~~~~ <Perimenopause> .. 

n111~~1i~n <Anovulation) 

<Decr eased estrogen) 

<Decreased progesterone> 

.... 
'YllJl < ~~1LL 11~..J •nn ei11fl 

' ' 

~llll llll'll tl..J "Hlll~~VI .. .. 

,;;1i.~1~~t1t1nJJ1~ 1~1 L~vllL~".i..J JJ~~nl'lUl .. ' .. 

<Hypermenorrhea> 

menorrhea> 

,;;1L~".i~~~~ri1'Ylti; <Secretory phase > 

'llEl..J L ~Bll lWY..JlJ~~n 1~1ln~ ~..Ji11i.~1eim~~1~ 
' .,, " 

l'Yl~~~~ 2532:138 

~-mm".i~..J l rt".il~~ll~~n11"1'l~..J'1l El..J tia4LJJU l ~fllU 1tinE!U'.'IJJ~".i~~ LL~~ i.u 1~1'liil..J 
" 

<>I • ~ 

'l'llJ~".i~~ JJri -:i1JJLL!?ln!?l1..J nuJJ1n .,, 

... . 
~~ua~~..JJJ1nnau'l'IJJ~1~~ 

" 
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~1nn11 L i.J~num.Jel-.J 'LJ e:i mau L~ 'J '1~u~lti'U ( Androstenedione) 

<Peripheral conve rsion) 1~LLrl 111fru ~1J 11'1 ~:i~u-.J "1~ "'1 

l'U ltl~~..J~ lJ~'J~~ 
"' 

80-300 

~~1u1ti~J.J~'J ~~Lel~~i~~J.J~'J~~~5~11n11~-.JL ~11~~~~:~1u ,, "' 

~~~nT'S L i.J ~ciULl iJ;,.:i:iJlfl lu 1m.~ -rnJ.Jm ~ ,, 
" 

' 
ll~ 
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1 ciE1.\l~ 2. 1 ~--:i~11,-:::~1JB~'1ri1u L nci1J~--:i'VllJ~ i.u L ~ci~mn-~1mciu 1~·n:i~i1~1ciu i.u'Vlij--:i~ 

51u~:::VJ1J11~1:::~1J!!El-J LLEl'U 1m L ~'UL ~lJ~'U LLJ;'l:::lJl -Jlltn~~nT'H iJ~!J'ULLi.11.\l-J~lmLti'U ll?l'H ~'U 

L~'UB~l1'l1L~'U lU'Vlij-J~51uL~El-J~1n~1:::~1J!!El-JLLEl'Uli?11~~u~lEl'UL~lJ~U ~'1r11i.~~n11 

L i.J~!J'U l ~'U~~ l1'l'l L ~umn~u L i;i11~ci1u l'Vl~nl'! l -J~!JUU i.11.\l-J l fll?1~1!LU L ~Ell ~El 'l-11iJu 1~~1J 

B~Lri1L~u~-J~-J~'fl11lJ~lJ\;Jutn1J~1V1un~lJ1n LLl;'l~1!!iJuci1~L~u~1n1~~un11~-JL'fl11~~ 
"' . 

LLtiu L1?11 L ~'ULL1.\l~ L ~u~ L ~1J~~1NlJn ti-JLLEl'U l1?11 L ~u i;i1J11 Lu'Vlij-J~~1~1?1Lti11-J1'1i titin'Vl~'1'VllJl?l 

1~1?1LL~l1~~1J{l El-JLLElU l1?11'JN~U~le:JU l'U L ~f)~l;'ll?ll;'l'l t:ltll-J~l?l L ~'U LL~1liVJ1J11~n11 L -J~mm-J1.\l--J 
"' 

' 
LL~ 

il--:i'fl--J'Vl~ ,mtiu Ll?l'l L ~uci'tl 
"' 

' ucin-;:i1nB'-'llri1 L ~uiN1m1Dtitimp'l~ ~t-J l;'l~El L lJLL1'11Jt1~~lJLL1.\l~1111r11 ,11'\J.!l ti-J L ciu Ll?l-
~ 

Liu L~E1n1Jn 11~;1--:iu1.\l~n11~l;'l lE!l ti-Jn1'~1?1n 
"' 

lamine ) l ~u~u tll~~ W.\J i.~~m·H -J~EULLiJ1.\l-J l'Utlt14LlJU~1'1 "l 'l~~'1~ ~tJ 

( n) 1~~1J L'W'lLL~ffliu i.u 1E'VllJm~<?1Lw:m1.\ln~u1.\lfflf.l-J L ~ti-J ~ln 
"' 

I i/ 'iJ 'J.-

1J~iH Thyro id binding glohu 1 in) L ~lJ~U ~~uu i.u1!l'Vl~-J'VllJm~l?11~~1J 1ri ·rnn~11ri'11rn~ 
"' "' 

<Total thyroxine ) 

~ ~ 
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~fivEJ4LlJU <Adrenocorticotrophic hormone = ACrH) 
<:i 9" c: t... 

Dl~lJn1i~~~-J1J l ~ L~nuD~ 

~ ~ ~ ~ ~~ ~ 

JJ:;.-:i m;-n:f:l -JmJu"l l -:i.r: ~-. 

,, 
"' .. <Cer vical sympatheti c nerves 1 nL~tJ~(;l'J~ 

-..,:: '-1 .!:i.' 2._, ~ I .c:il'9" .t::J ~ ( .... ..,. 

l"'.i ,;-: ·1·6- -J Luu. <Yen ' ~<'1 ~\'i-' lJll\;"l~ -1u ·n LL'fl'Yl ll"lc;)l JJ1rn•t:, fn~'k l r: i1~~:t:N1Yi <Ne1Jr( -... 

transmitter ) ~u 'l .li! 'l ti LiJ111~llJCl~~JU L ~tJ'Jn El~ Lum: l n61Dlfll"J"?im;, 'J1J'J-11J u. -·~ t n 
'!' \ 

' ' 

<3> a1n11~1~~ rhi1JLU~~1n~~~~,~~ 1tmll~1~~~~~1'ff'fl~~~ll~1~~ 
~ "' ~ 

<Symptoms of the perl!nenopause, menopause and postmenopause> 

' ... 
z:::i. .q 4:1ri:! I ..... 'U 

~ L n(;lnui~l'l1 1~1E n~~JJf"l~(;l LL~~ 1tJl'\lJl'"\1~G'l 
"' " 

""'..J ..::;J ~ t,, q I 

l"lf:l lJL~E!611~(;1EJEJnu atJ~~ lJ~-:i~n B~"lDlJ 
"' 

U.~~1 L~f:l611~\;"l~lJ l n~\;"l iJfl~l"l 'J1\;"11'J~~Ul"l~ll'\ l 
" 

., 
a1m1CJi.m iJ·rn B~ 1 B1J"'.i~(;lU:iJn L fl(;)n aumil'IJJ(;l'S~(;l 

"' "' 
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~n11L~B~~B'tlLL~~~~L~~1TIB-J1~lJlJ~Dn1'tl1~Bun~lJ <Feedback mechanism) uan~1n~ 

n11TI1~B~l~1L~U~-Jl~U~~L~c.J11-JlJiD-Jfl~B~~~11~~,i1~~~-J ~-J~ll~~n11~n11l~U1B'tl 
• 

UULLc.l~~u <Rugae) TIB-JiD-J~~LJ~~l'tl1~ .. . 

01~n11TI1~B~l~1L~Ul~UL1~1U1U ~ 1u1~~-J~~~,~~B1~~1L~iB-Jfl~B~~1UlJU~n11~lJ .. 
~ ~ ~ Q I 

Ln~n11L~lJL~B~n1111~L~~ <Dyspareunia) 

<Atrophic urethritis) L n~1 1~~'J'tl ~-JiJm n~a1n11D1'tl1J~~l'J~~1~n~LL~~~B'tlfl~-J 

~J~U-J lJ1L1ru~1niB-Jfl~D~(Vulva)~~L~'tl1~U l~U~lL~~1~~n11~nL~lJTIB-J~1niD-Jfl~B~ 
9 

" <Vulvitisl ~1L~Ln~a1n11~ulJ1L1ru~1nia-Jri~B~~u 
i.I q ~ ' ~ 

~1~n11L~'tl1~U~lnB1~ Ln~ 

1~Lf\U~~Lf\Bl1~~LB~B~ln1~~~ <Lichen scl erosus et atrophicusl 1~ 

(TI ) n~)Ja1n11~Ln~;uuan1~1Jua1.!Wu~ a1n11~~lJ~B'tl~~~TIB-J 

" ~enm1~1~~mL~~n~1m ua l'.i·u-J-J 

!i mL~~n~1lJ L ~B LL~~a 1m1'61mlJilm~~ L Yi1 iJn L ~un~lJa1nT1~~lJ 1u~LL 1n~~nTrn'tl~TI B-J 
• 9 

n~lJa1n11~a-Jn11~~~1~~ 
9 .. 
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Ll.JL'\J.~BN~D~~u1~1l.l <Menopausal syndrome) ~1un11uvu1,_m~~Vi1t.1'l~n~1,JN~~11n 

~~nl~ L ~mt 1-J i-J L i mi v1nTH Vi~l~lJn~~i.uriu~~mt.i 1,Ji.iL ~mnnT'H\:l.~1 :::nu-J)mrnt'l 
" ~ 

., ~ ~ (~ 
.,,~;011 LNlJfJLl'lf:J"j°'iUmm: <Vasomotor symptoms 1 en md1 tl'U 'J~1 1 ,, 

... 
l ::'1 I 

ih ~ .J L ~ l~tJVilJt'l 'J~ ~ · ~"'J.enmdt~ ti-J 11 LNl.JtlL l'lEJ-1 <Vasomotor ) 
" 

~ tj ... ... ~ 4 ~ 4 • fl mL~J::; f'\ ";i' 'l:! t' l.Jfl Ubl\ .. ! JU N~Vi'U lll $, ,j ll ~~l'11lJ(;j 'Jt.1n 1 "j° ;!J l v, ,~ u DBfli 1·J.11 e:nn-1·J"d -u ":•1J-:i l'L"J.; ·• ... 

""' ,,;. 
1~ 'HJ1'lflfi"" · 

' 

L iJ ' _,.., 

f] -1rn dU.tn\I L n~TI'\J.nti'U~nl'H ll~t.J'ULLiJ~..j n f] ..j "i fJ1Jd~~fivL¥i 1.h~ nru1f:Jt.i~~ 7 5 'd E.J .r viij-.:i 1.u:St1 

" 

""' ., 
Lf1t'lfJ1 f111"j°fJ'\J. 'J1J111J 

" 

1nu11~1Tmw <Gonadotropin > L ~lJ ~'\J. 

... 
"" LL~~ fJ1 f!11'\.o 

Cl 1L 'l-Wi'llfJ-Jf11 1 
~ 

2"' I I 2,! 

7lu~..jf]tJL ~lJEl 71..jnl'H .W:1J7J'IJ.n EJ-J L v1'.J L u'4~'1J. ~N\;11~'\J. LL~t: LL1Jd~~1riuu i11 'l~ L lll'1fJ1f111 

., ... 
~-Jiiu 'lunrut:-Uii..j 1,Jri11~LL 'Ii ~1v1mj1f:!u i1.n1 1Jf:!l~ L n~ 

" 
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Lli.\l~"W1Jl1il11~m~~n 1ll1-J 1Jl'l ';;)~ l n(;];'UEltl l'l 'D(;] l ~1 L'U 3-4 ~lL 1-n'r'li:l -J VIJJ(;]j~(;] ~'l~1111 
" " 

~i.'llEnEJ-Jn1~~n <Bone loss) L~El~~Ell1~JJ 1ru1EJEi.'l~ 2.5 ~a~ 
.. 

~ .. ~ 
Vli.'l-J-;;J1nua1m1nT'i 

" 

~i.'l1En a-Jn1~(;]n~~i.'l~i.'l'l L~E~n11wi.'l1 EnB-Jn1 ~(;]nll1~ JJ 1ru1EJEi.'l~ 0.75 ~El~ lli.'l~L ~ EJEJ l tJ 
" " " 

Ln'U 65 ~1llui1 -;;i~~n11wi.'l 1EnEJ-Jn1~ (;]ni.'l~i.'l-Ji1JJ1n~1E ~(;] 11; EJEi.'l~ o. a ~El~ 
" 

<fl> n~1nn11Ln~11~n,~~n111~~1J1~ .. 

i.\l~i.'l'l 'll EJ'lJJ1i.'lW11Lli.'l~~11JJVl'U 1LLU'U'll EJ-Jm~~n <Bone density) 
" 

vi1EJ l; 1L-;;JD-Jni.'l1n L'U1111 L n(;]fl ll::: m~(;]n Lll1'11Jl'11~m~~l'1LL ~'l 
" 

1~~WJJJJ~~lU~1'1 ~ ~ ... 
"' "' ,{ l(;]CJ EJW L Yl':i l ';;J1lllf)'Yl1l 

"' ' 
iJ-J~l1 ~WLY1''i L -:vu~~lU L fl'tr)~ El'lfl1J1llj L n~.rn1~n1:::~n 1111-:im-J 

" 
I ~ .I. ( ( ~ 
~a~1u~~finEJ-J"W11 11~1El'tJ~~B1LJJ'U <Parathyroid hormone = PI'H) ~1L~~1J~-Jn11 

i.'l ~i.'l 1 E'llEJ-Jn1:::~n <Bone resorption) 1~1~~n11wi.\l1EnB-Jn~~~nJJ1nLn'U1ll ~11~~ 
" " 

" ' "' "' WJJ(;]i.'ll ~V11 1-Jn1 1w11-Jnl~(;]n <Bone formation > LLi.'l~n11i.\l:::i.\l1 EnEJ-Jn1:::(;]n uan-;;i1nu 
" " " 

" ~11-Jn1~~nui.'l~ n11i.\l :::i.\l1En1~~n ~-J~l 1~m:::~nn1E L'U Lll1-J1Jl-J i.\l-Jvi1t1i.'l(jw111JJLLUUi.'l'l 
" " " 

"' Ln(;]n11:::n1~~n1ll~ -J 1J l-J ~u 
" 
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., ' ' 

uDn~1n~~~1~~n11~nH1~~11'Vl~~~~n11L~E~~ E1n1 ~ Ln~n11~n1~~n1~~ J~1~1~ 
~ " 

"' "1~1J~~E\ii1 ~ "l ~Vi~ lU~ 'dlJ~ JCi 1~LLri 

' ~ t 
( 1 i l CJ l'W'Ufl 

q 

El1~~n11L~lJL~~ 1l~ Pj~~n1 · ~~~l~L~ ~ 
.... 

t·~ 

tJ fl~ L:lJ"i.l.'Yl"1LlY11i 

~ .c:J Go 

'VI EJjJfllj. '-"'LllJ 'll EJ ,, ... 

., 
(At herosc l e rosis ) lLc:J~ l1f!n~1m uEJVi 11.~~1E (Myocardial i nfarction > ~1r:n 

(High de ns i ty lipoprotein = HDL > 
I I ~· 

~~,:;, 1~ L n~ 1 jfi'(! tl~ 'Vl rl tl~ l ~EJ~Y1Vi 11 -.v l -wlJ ~,'U 

1 IJ q ~ 

<Co r onary artery disease l Ll~flll.ln11 l ~lJ HDL 
"' ~ ' 

LLCl ~l.J')~(;)rnlEJ~ HDL ~~n11 
" 

l lEJ1lc:iL~'U~~11:-l 1~11.h;lu <Very low density lipoprote in = VLDU LL~1 L ~s11 มห
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LL~ L ~ti?i-J lt.l'VlJJ~1~111LL~'J'H:~1JB~L'Yl'J l ~u. 
" 

lL!?l 

< 1> i!_~'lu.L i-l~'iilt.1ll!?lfli;\ 1-J~1m VJ~'Vlij-J m1~;1-J L ri~L'Yl~L rm T~u. 

LLi.\l~ 1Y11~11-J ti~~1~1~wt11111.\l-Jri11Y1'lui1-J 'l111TI'1-J'Vl~-J 'il ti-J~l!?l ti~l-J 11~mJJm1~ L "1~m lii.\l~ 
' . 

' ., 
<Leydig cell > ~1-J1u.L~tiJJ"1-J11lln1Jti l t.1lJ1nuu.~~~11.~~11JJ~ ti -J n 1 1ri 1-JL 1'l~<Libido> 

• 

,, 
LLi.\l~ tlT~~~~fin~~'il tl-J l i-J~'Vlij-,J l n111uu. l iu. 1uJ 1\;l 

~'U~-,J tllt.l~~~fll'J l ~~ tiu.1'Vl 11.\l~i.\l-J \,L'~l~ 'JlJJ~~llJl'Jfl LU.fll j~~ l ~ 11iJ c.i~JJfl1J1'1i1~ L 1.J~tJU.LL Di.\l-,J 
"' . 

' ( 3) ~tlll~fllllllfl 

,.,: ., 
flllll1'1U.·n~1 t.l~tli.\li.\l l L ~U. 
"' 
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l 1 '6ll 'W 

q: .... ~ 

(5) ~lJ1'H1111'WTl1-J l 1"f1 iNl.JT'H1 l 'WY\1 ,1 l " 'fi, lt' 'f! Bi.1 61 ~~~-:! l l.JEJEJl!H -..: I 

' 
~·u l \'·,·1~i.l~ 'd"':tiLl ~'Jl 'W'fl 'J l i.if.ll t.1 6 0 ~ ~1UL'Vl~~-:i f1 -:i~ ~ :i..~11.;11 1· 1rn-:i 'Wfi m1~~JJ11 ~.i--i-r..; 

ri1-:1 L 'WYi~~~-:i tiT~'l ..., L ~B" -;i1n1l -;;i~m~~ 1 t1EJ!i1-:i 1~llf1 'flT1:H ~ u".il· l'E.! ritiu~1 m in'U EJ1Wl'; 

lN1 l '\W1~1:\1 t.~ l n lfli11'Jt;'VltJEl'UlNll1'1rlfll'W111-J l 'WY't 1~Llfl 
' 

,,, 
~lJ11Ml'WY\1 ..:! l 'Wfi'1Eli.l~ t; 35-90 El1n11";Jt; l n~fiuriurJYiU l~ iJn-;;i~'W1J1 'JJJfli.Jn11~~~-J ll El -:! 

ri 11JJ~f.l ,rn11ri 1 -:1 L 'WYi'WlJ 1~1JEJtJ 'lufri.i.?N-:i Elli.I iN1 L Vl lflri1-.:i 1-;;iiin-;;i t; 'W1J~ 1l.ln1Jtn 'Jt; L fl~~~ n 11"" 
" ' ' 

' ' 
LL ~fl 1 'J~VI i.I El'U มห
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., "" ' ( 'll ) 'WiJ11 n11l.'l~'llB~~-:JllJ~B~n11~1~L'W~lJ~-:J'U 

.o::::il I 0 I ~ 

n11~~~LJ1CJ~~JJ~Cl~Bfi11~ 1~1U'llB~11~fi1CJLnBiJ~n,~iJiJ 
0 ' 

fi 11~1~ 11J.'ll B~~BJJ 
'lJ ' ~ 

., ., ' 

cSJJB~ ~~l!U l'Vlum.h~mcu 400 ~l.'l~n1ll LLl.'l~u 1V1un~~ci~ci~ L 1aCJ 61 ~iu 'Vl~B 315 ~ci~n1ll 

~ ~B LJ 1 CJ 80 ~ 1iJ-i1~ J'\1CJ'UBmJ a~<;\allti~n iJ~CJ'ULL 1.Jl.'l~ 1i.J ~n11 l ~CJ1tl11 iJ;lJ1CU L ~B~~1 iJ 
' " 

L iJ~CJ'ULLiJl'l~l.'l~rll.'l~ua CJ LLi111l-ln~niJ~a1m1n a~ 1il1iJ1·maCJ~ll <Hypothyroidism> LLl.'l~ 

1l-1~1L~~a~1~1iJn111n~1 
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., ' 
~~~~,~~n~a~~BJJL~~ 

fil 1 L~~Euui.J~~~,~~;~~~E l~B~ ~~~ 818 
'iJ 'L ~ 

~1 1 JJL~BJJ~B~~~~BlE~~L ~81;D~~1E 
" " ' q 

' ., 
~,111, 111.JcSfll J" L ntin1.'l n1t "lu~fil lJ1, 

"' .., 
' 

r\'jffl.J~11 LL~~ L ll (;J r! 1 1JJ~rn-wilu~~ ri JJ 1rm 
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nj a~1~~aL~a~J.J1L~uL1~1 20 ~ ~aL~j~~11~na~uJ"~n1nJ"~~~L~u~~a L~na1~~1n11 
" 

' ., 
15 ~ l'J~~~~1n1a~l'l~ 45.1 L ~~a1a~~~ 33.4 ~1uuJ"~n1n11m11~1uL~J.Jnu~1n1a~~~ 

so.o L~u1a~l'J~ 60.6 uJ"~n1n11~~~a1~ 
... 

~~~~1uJ.J1nnu~1n1a~~~ 4.9 i.u~ 2513 
" ' 

~u;l1JLL J"n i. u~ 2533 1~LLn 

n11~~'flJJ~ n11Y'll'Ja~llc:l::;'j ::;~::;a~1iJ -:\j::; L ~'U 1~~1LLU1 LUJ.Jnlj l u~~UllU~~'irn~~1 l ~i;)fl l'j 
" " 

' ... ... 
mmrn~u1~1J'1m 1~ L u~~u~1n LJ'fl~~ l ~a 1iJ~L'jf111 L ~mLl'J::;ai:J~ L ~\;"] 

" " ' 

.,.,., 
f) J.Ji;J l 'U.111'\J. 

' ~ ' ' ' ' ... 
=6~ L l.J'Uc.J~lJ1~1nLJ1JlUn1J' L ~aJ.J111~ n1~.f11'Wlll'J::;~lil1'W l ua~ ~1na1UYl l ~J.J;''U 
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' 
~111~~ 4.1 flJ1~~~u~1a11flLu~~~a1a ..... ~ 

<Age dependent > <Age r e l ated) 

·~ 
V 1fr1~ .,, 
"-

l ";~1 fl"Jt 5lf1VJ"J'U. 
" ' 

,. "' 
'i'l 11 \'JU l 1.'ltl (;)~ ,j 

" 
c; ..,. 
~ "J'fl l '!.Jl'j,~ d l'i.!ll 1J iJ 'd'U.~ 2 

,, 
\'°ILJJ;'Jn'mJl fl ~I nl "J ~j{;) l ~t}J lt.J 

·-

G ' 
fl ,;j l')jJ'\.JC:J-J '11flfl l llJll' "Jl JJ~ L "J-J ~aJJc:imrn1n 
" 'lJ 

'" TllJl : <~u~~~1n Cotran, Kumar and Robbins 1989 "' 550 ~JaflJlJJnalffira > 
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n. n. 

mlLl!lnutt. N~~1t.nu~rwt L D..Lf'mf1, 
~ t -l'gl " ? 

"' ~nt:,?, n.M.;:;~ 

' 
Ll!lnL~t.nL~ l'G~l'~,,~1. P..l!ll, ~t11!lt.LUn~ULrt~im~G~, nnLU1Ll!lLll.1l'G~Ul'~TI 

,.,, ' ... . ~ " ' " ' 
b 

l'G D.. l'LU\b~\!J,,~i UG{l.IJ.t..LrtL~~t211 r-i l'~11\!J1m~ 1 l'Grt~~l!l~~nl.. n~ t~~~t:,2111.'L~~~nl.. L'~'t1.~ 1 

~l:.U't1.IWLrtn[11n11i> LlUl!ll91,_ mu N~ft;:;t:, ls rn~ULll.1811.1§11 l!ll!l11UGGL~U ;'.;LM.~1't1.f11 ;'.;l:,l:,LG 
? ~ ? ~ I f"'O ;:;i -~ l'g I • ? 

nn ls ur.11;:;r.,;:;in1 l?,(!)1 L.. fWf.11.'t:,?trtLl!l G~ Ui!.::t1UGl!ll:!i!..1 l'GD.tLULG 
-:J ..b ~ -,..,. .-:g .!:,. 

. " ' 

l!l, !:::!n@i 
"'~, 

"' "' Nrnrm~ 1rtLll~1$>~ 1 ~1. L~l!lG~ 1 l!lGt:,2kl.G\!J~i1~;'.;l:,l:,LG N2l!lG~ mt 'n!:ED.t ;:;mil'~l!lG~ m~rtLtl:!i~t.LU 

nLtk\L{l.1l:!i11'n.(1.1.\.LU (UlliTIBJL) nGUi~f.U(l.U;:;tUtLU(l.t.l!l1t.LUGl:!iUl!lU~LtUtt.1rtG~1~n~i 
b ~ f'i> -'lh ~?~ • ? ~ ' 

b 

~1.L~~n~l!llt.1G~lt.B~l:.~~~ULl!.UGn 
' ' " 

L~Ll!lTl.~ 1\~1,t.LUG~~~U~L~ut; lltG~ i~Tl.~ 1 ~1,~TI.~L'GQ 

b 

t.LU'nll.l'l!l 
~ "' 
" 

l!ll!l11l'~1iT\.1,l!l~ 1 Gl, ti U.l!l~~~l'5:UL~rt~;:;!i!P..Ltl!ln~n.5:~t t.LUULt:.rm~ 1 ;:;~~LG P..LG 

b "'"' 
BLG l'!i!f-:lT1.1.U~;:;WGl!l'nf11~n~1 Uh.LU 

lg ... ? ' ~ 
rtt.LUUL~fGh1rtG~1rtLtli>UL~l!lU1 
~ ~ ~ ~ 

n. "' 
ULrtLl!ll!lt~t.LULG~l'P: (BW08TIBlD) n~G~ L~Ul?,~1Lf.1~n~l'~Ll!lU~ni..n~rtLtl:!i n~ 

I I ~ ~ 

"' "" b b 
ULrtrt!i!~!i!Ll!lU~'n1.L~~1.L~Ll!lU~l'GD.L~1t.nt~UL~L~BL(l.;:;f.tLUl'GD.n~l!lGtLUl!llt.in~n~1;:;1:,t:,LG 

' " " 
n. n. 

!.'~ 't1.ULrtt L D.l!lG~ 1 l!lrt ilt.1 l!ll!ll'l!l UG't1.P..LlfLrtrtD.!i!'t1.~ 1 l'G D.1L!i!rt;:;~t:,LG ;:;~11 MtBl!t. 1 ;:;t:,Ut:,2)1.~l:!i11 
"' ~ I'? ? '"'l, ot;,. c;, f> ' F' ? 

b n. " 
;:;t:rn~m~, tl!lt~11U~G11!'.tl!lU11UU~;:;t.LJGl!lT1.l.~ 

' ..... 'ti f'i> ...... ~ " ' rttn.~n~1~1.L~L~l!ll!l1LU~l'~ l'~!i!~rtl,~GG 
" 

n~rtLtl:!i~;'.;l:,lJ(!~11~1-_ l'~~u~;:;t.UG~ (1.G1Bl!ll, LrtBLt:.;:;1u~11 L.. P..G~;:;t:,2111.'~lt.T\.L~~n~ 1 G~, ni.. n~ 
' " " b b 

tL D.L~l!l~ Tl.~ 1l!l~1 ;:;t:,t:,LGUtM.l'L(l.\!J11 l.!:ETl.~~T\.~ 1~1., L~lUtle\;:;~~1,_ !.'~111.'G D.T\.L~t.LU~1. L~Tl.:'-11l!l~ 

;:;~ ~n~1l'GD.l'L~Ul'11!lG'n1ULrtT\.t~l'P: nD.l!lU1UrtG~1rtltl:!in[11 L~'nf11~T\.~1 Git> Ul:.~t.UGl!l 
' ~ ·. ~~~~ ? .-i:;::iJ f'i> ~ 

bb ~"" b ~~ 

T\.f11Ll!l(l.M.~l:.'nli>UUP..LGL'~l1 (S+8UJU+u8 a11uas) BLGl'~~Tl.1,U~;:;1uG~~l·1·v 
? '"' ~ ~ 

.. -
c+uapuadap aD\'> BLG~tLUUL~~e,~~1111;~u~~~rtLt~ 1·v 

SL 
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4 . 1. 2 ll~..J <Hearing impairment> 
'11 / 

., ' 

'V!~..J'VI;' tl'VlWU. in Lu ~tl'd"Jl l n~niH 1j tl~ .., '"' 
r.: q 

~1n~ ) 1~-~ a 1~1nn 1 1lJ ti ltJ 
' 

' ' 

mn ,...1 1~•l1~l fl(•, fiui,;1 1 1 CJr.1 8 l'o' c:i ~~1frnm.b-~ i.'l'1 11 111V'l~'UL~tJ..J rna i ry ce lls l ihr;JtJi 1--:i e-; 
' ., 

Yi cS'l ~ :- 1 ~tl~ \ ~El (9) 11JL ~tJ-JC:SJJtJ ..JiN\>liN..J ~ ~ ~ G 
l lJl'Vlll'U V'llllJ~'UL iN f:J~C:S..J 'VliN El~ l iNtll.'lLL'(J -J 

" 

n11~a..JffiJ.n11'Vl~-:ina~~n11~~~~~u 'V!~nL~ti..:iL~ti"~"l.l1n~ 1~~~1~)" .., ., 

4.1.3 L"Jflfij~~fTWTU/ <Osteoporosis> .. ~ / 

~ 'V!~..J~1n~un1~~n~~~EltJ ~ lJl..JiN..J <Resorption> .., 

niN1n"lun1j~liN ltJL~an1~~n <Osteoclast ic activity> L~l.ltu 
'11 

nj~~n <Osteoblastic activity> iN~iN" ~iN'(JEJ..Jn1~~n~1u~ 1L~n1~~nL~1 1~LLiN~~n 
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11~n1t:~n'W1U u~~BBn1~L~U 2 uuu 
" 9 

( n) 

;i~'Wu11 Lu'W1nU:nn-W1 m:::~mt:LL ~..JLL 7..Jiln L~'Wum:::~nw1u LL<?iLu~~-:i'tl~i.rnurnu ~'tl..JU 1u ., 
'lJ 'lJ C\ 'lJ 

1u~~..JB1'tl'YlflL'W~(Senile osteoporosis >LL ~t:fl1t:~fl'W7ULU~~1~~:1J~1t:~( Menopausal 
'lJ~ 9C\ 'lJ C\ 'lJ 

2. l 7~mt:~fl'W1'ULL UU'Yl~'tlfl~ (Secondary osteoporosis ) 
" 9 " 

(fl ) (Hyperparath;yroidism> 

'l;J11l'Ylf.lfb1l~1Jlfl rhL~~ll11'5lt:l5ll'mL'i'1 '5l L 1fmJ~lnl1Jt:~f1Bf)fl:IJ~1fl 
" 

( 'TI> n11:::~f1B~L111m<r1~.'.&1~uu (Calcitonin ! 

'Yl 1 Bt.Jefi~~~ -:J ~ ~ Yil L~ll11~ml EJ ..j LLV'llil L ~'tl:IJ~fl1t:CJ\ ll~CJl;;;l-J 
" 
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NORMAL BONE 

Resorption 

t RESORPTION 
Systemic influences 

Estrogens I 
Calcitonin I 
PTHt 

OSTEOPOROSIS 

Local influences 
tOsteoclast activity factor 
t IL-1 
tTransforming growth factor 

. 
·.nm 4.1 ... 

Formation 

I FORMATION 
? I Ca lcium 
? I Vitamin D 
? I Physical activity 

';;Jlff)'ULL~(')-J l~ L ~u 11 ~miru~n'J :::: \;ln~1.Jn~~U~fl '":JllJ~lJ\>lfJ'j~'Vl 1 1 -Jnl''Hl~ CJ ltllLfl~ L 1f'llll~lfl 
... ... ~ 

. 
~ "' ... 

n1~\;lmLci~n1'J'11J'll ti-JLLflCJ L '°6'tlJJ'Yln 'J~~n 
~ ~ 

'Yltifb.Ju L ~lJ;u ~-J ~~CJ~B'll'lJT1m 1 'J~11,rn1::;1.>1n ~Bfll'J~1JLLflCJ L ~t.JJJ~m::;~nCJ~CJ-J ~1u1J'1 ~'tl 
... ... 

~u ~ ~ti1'1~1L~'ll1J-:iun1 'J~~1-Jn'J~~nfJ~ci -J Liu n1"J1~1~titinn1~-Jn1t.J ... 

<Cotran, Kumar and Robbins 1989 1325) 
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1~ 4.2 L1fln1~~rrwTU.na~n1~~n~u~~~ 
~ ~ ~ ~ 

~B~~vDn1~~nLL~~L8n1~~n~D1~~~ ~1~nvDnDn11~~n1:KU~8D~1~~~v~n1~~n~u~~~~u~1~ 
~ ~ ~ ~ 

1326) 
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a1n11na~L1~n,.~~rrw~u 
"' q 

<Lumlrr LL'~ Thoracic verte rael 

('i'.I) fi-Jl ii~~CJ~~,j 
'IJ 

.,,. ., 
< ri J Jjf1J"t-l'!m m 

"' 
<Stress and St.rain ) ~El fl "';l ::;r,in 1~ .... 

( 

m 1;-i.1'tl.rn w L tin'l'l L ·rn'il ti~m::; ~n 
'IJ 

~'fl~L~EJJL ~'tJJ ~ElEl~l~tti'tl~~~~U~::; 
q 

""'ii d. q 

~~~ti~~LJJ8Ln~B1n11 

' ~ 

1~11JlCi1 1lj'U~El~l~ta'tlrl~~~'\J,~::: 60 ~~~ff~Jj '\J, tJfl';\} lflUW~~ t:lTtl'fl 'JJ"ElBflnl~J nl'tJ?ll:i.ifl11lJ 
~ ~ ~ ~ 

3 'fl~ ~ ~-;;i::; -61tJ~a~nu L'l"flm::;~mJ'J'U 1~ 
" q 

~ . . 
<Interphalangeal joints ) n~1J1~ ~-:iu~a1~~~~:::na~anu'U~1J1~tatJ 'Ut:in-;;i1nuu8~ 

~:'h:i°lun a~ L fltJ 1~11JB'U~'J1'tlt1~ 1 n'UU. 1 ~lJlfltl'U 
q 
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I i; I i; 

i.Jf1'W-1EJ'1 '(] El'1 m~~nat1uri L 'fl~Eli.J~'JWU 1'(] EJ'1n El~El l UElf1"H~~nriEJtJL~m~~f1elEJU'1~i'IU lTill. LL~~ 
~ ~ ~ ~ 

1. L 'J'fln e:iam ~m'l~Eln e:n ~ElJ.JLL i.Ji.J'lJ-:SJJ.njJ <Pr irnary osteoarthritis> ., 

,, ' ~ 

;uLUL'W~i'l~'1~1JJEl18riJJ1n~u 
• 

,, ,, 
; u11J 'W1nu~1ul'Vl~1~~e:i1n1'J 

2. L 'J'fln e:iam ~i.J'Vl1EJn m ~EJJJLLi.Ji.JYl~8.njJ <secondary osteo-..,---..,., ___ 

,, 
-..nnu~'1'Wi.J 1~1uYlm wnYlnt118 • • • 

L n~'fl'JlJJ L~"1'J.J~~ l'Un1J'Yl14'n8 
• 

., ,, 
~ ~ • I I i; 

'(] El ·J L UEl'WU <Matr lX) (] El'1f1'J~~f1Eltl'UlJ1f1ff"dlf11'H'111'1 
'lJ 

~ ~ I I 

LJJEJUlU ~ L'illf11~~f1EJEJU"1''JU 
'lJ 

~ ' I q 

JJf11 ')~1~'(]EJ'1L~~~n1~~nEJElU Lf1~f111 
" 

0 ' 

Yl1~18TI El'1f1'J~~f1ElElU 

" 
1111~ L ~t1n1~~neie:iuffi!'Vl~EJLL~n L ~u -ia-j 

" 
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L 'W\'i• l'tJ 

4.1.5 ~a..JR~a~L~a <Vulvovaginal atrophy > L ~'U~Jl~L ~ ti~~ln~~~ 

Lu 1t.J71'"l 1 L ~e:i ..J ~1 n·n~~1JiltifL~u L "Wl'iZ'l~ Z'l ..J fll "l l i.J~m,LL i.J c:i..J 1h::: nti1J~Jm ~B1JCJU..J ri'B..Jflc:ie:i~ 
~ 

> ~ 

1J1..J Z'l..J ~J~u..Ji1e:i1itn::: L 'W'fifl1 t.Jue:inm ..J Z'l ..J 'WJnui:Jn~ ::: ~mrn 1flmLZ'l:::LL ~1JLutlti..J'1'1 Fiti l'1 

I q ~ q 

fl117J~L'Wl'i EJ1~~:::~a1n11L ~1JUZ\l:::Ln~U CJZ'l OZ'lEJfl 

Lu'ii'a..J'1'\ Z'l a~~~i.J n~1i.J~1n <Dysplasia) til~~ti ..J 1n~1L~t.Jn11'l~'1'1 1~ ilti41~u l'W 'fi~ij 

~ ~ ~~ ( ~ ~ ~~ (~ ~ ~ ~ ~ t 
L 'W tlf'l1::: ijj'\J. L~ L "TI;;::i z;in ~1J'1'\'U~~fll'Wi.Jn~ fll j l~iltl"l L~'U L~'E.lfll"l11Jll"l ~ 'Yl l'U~1Elnl 1U~'UU 

~ ., 
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1~w1J~-1luiJ 1t1i'l-J El l'C.J 
" ' 

., 
' "' ~£1~ 4\J fWilnm:u 

" 
Q I:> I i. • ~ G ., I ..:;--

'i'l'Jl :lJ~-l flf~"l'n -rnz-l'li fl 'W lJ 111D'tJ~t'. 5-10 'i:l EJ-J'i'l'U'Ylb1JU b':i'i'll>l tl lJi'lffiUJlfl L~ ,, 

~...., , rj 

vnm1 L:+J~m '"1n 1i1'ULL-; .J 
' 

4. 1. 7 l 'Hrw1'5~u~'U, <Parkinson's disease) 

' ' 

1.bt; ~1·n ~-J~\Jm~~r1 -1'WY1 ~11u...1 ~ 'd'U-E'll~LL~U L nCJ l um -1 LL c:lt-: t lJ'il~Lbfi.J L fi ~'d c Substant i a 

Kumar and Robbins 1989~1-4130) 

a 1m1111 -J ri ~un ~D ~D~'U l~'tJlili.fu_i. -;,i <Unintent ioned tremo r ) 

~ ~ ') '1 - '61 t... I ~ 0 c:. 1 '~ q ~ G '"' ~ 
L fl~'i:l'U L'U!I CU~ LJJL'il'-J l 'U LLl'lllJElYn-Jl'Ufl '1::: lJ ~'U lJfl11 Lfl 'J,m'll-J'i:l El -J mn m '\HJ <Rigidi t y ) 

iHl-J 11-J fll '?Ji.l ~ ::: Ll.rn ·~ 1 en'JlJrU l i.J~~J'l.m i.J~ -J 11 '1'1~iirn n~~'U Lil od -:l -J tl l'tJ 60-80 ~ L ~El -J '11fl 
' 
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4.1.6 ~a~~flll~1nl~; <Nodular prostatic hyperplas i a> 

., 
Yi1L~~a~4'ln'Vl~1n~nu1~1~;u ~n~~J~a~4'ln'Vl ~1n'1~~~a~1aDL~una'1~B~l'1L~uil~~1)~ 

'lJ 'lJ "' 'lJ 

' ., 
m·rn~a~4'ln'Vlmn 1~nu'1~n~~a~1'1 L ~uil~~1J~ L~LL~D~'1 Yi11~il~~1 J~aan 111~~~Jn LL~~~ ., 

~ ~ ~ 
'1~~D~1nnu~1~a1E ~ a L~~'11n 

" 

... 
;u1~ <Cotr an, Kumar and Robbins 1986 : 1119 > Yi 11~~~al~LLE'1111~1-61~~ 

u1'1~L~un11L~~'tl'ULL~4'l '1 ~1~~n~~Ln~~u1u~~'1a1E~1nn-:l1 L~'tl~~1 L 'Vl~'1 1 nn 11L~~'tl'U-
"" " 

~a1E~1n~~J L n~~~a~~n'Vl~1n1~L'Vl~au1u~u " ., 

~ - - ~ 
n11~ffu~ a~~ L a1~naru11~ aamLcn 

" 

LLB'U 1~1 L '1'U ll"1~m ·rn1~~U'1~ 1~CJ4'l~B~1'1mnn1 l~ 17 ~~~111~rnJ"11JlJ~)'tJ ~,J~U~-J - -- " 
~ ~ ~~~ ~ ~ i . 

L D'U L 111B,Jt L'VI l 'Vl'UD~m~Ll4'l~m·H ~1~~~1)1~'VIJ1 ,JlL B'U 1~1 L '1'U LL4'l::: B~l~"H '1'U i.um1Yi11~ 

Ln~n111~na,:i~a~4'ln'Vl~1n 
" 
1~ 1t!L~1 L ~~1~~l ~a l'J'U <Dihydr ot estoster one> ~,:i L ~~'tJUll~~,:i 

~1'11n L~~1~~L~a11u1u~4'l1~~1 L~anu11L~'U~)n11~1~ru'lun11n1:::~uL~Ln~n11L'1~ru 
w " w 

L~DL~na'1~B~4'ln'Vl~ln ~,JL~4'l~ L taD~J~LJ'1~B~4'ln'Vl~ ln~'1~~~l~~l~B~~l'Vl1D~D 
., " " 
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4.1.8 n~~~11N~B~~1flf!J1~nj1 <Senile hyperinflation> 
' ~ 

~ ~ I I 

~~u~~ll1'l~Lua~~1~1n~n11LD~truuD~~na~ 
' 

..,. "" 
a~1~~'U <Elastin> LL~:::f'ta~~ll ~'U <Collagen> 

~a~~~n'l:Kll:::~a~~~~~l~~L1!lnnu11 Senile emphysema ll~L~a~~1n 

1~~n11~1~1!lna~~u~n~~~na~Da~ 
' 

' 
mnnJl 

~ 
~Jn'U Alveolar ducts Ll~::: Respiratory bronchioles 

1'1~~~1na1!l 30 ~1 LL~'J <Davies 1986 : 515) 
., ., 

ll<?ln1-:i:::1'1~~1~~~ a1-:i~~~'Yl1-:i~ am1m!laan~~~1u 

CCotran ,Kumars and Robbins 1989 : 593> 
I I 11.1 !I.I I 1 

m1 l D~!J'Ull D~~Yi L n~nu1! ~11~~11rl1'l~ari11~~~Dn~B'U ., ~l L n!l'J~ a~ 

2.J <::ii .q, 0 <ii ' ...... 

n1a~1~~unn'Yl1~1!lri11~!l~1'l!l'U~'U~ 
'lJ ' 

... ' 
Ln1~ 

'lJ 
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' ~ 
4 0 ~ . ' -

rl'1iNlJL l.JEl'Yl l iNltlllf.Jt; n'UCJ'1 rl l UL ~iNlUU 
9 

~ 

~--iuu ~__, ~n T'n11iN ltJ"il a--i BiN l~~ULLiN~ CJu--i ri.,:i iN JJ Ll'ltJ~ 
' 

' ' ,, 
l ~aiJ1:::~1U-~l'l~ B ~, ~ l JJl LL'YIU~ <Fibrosis > l nl'l L 1flrl-J iNJJ L~'1l.J ti-J <Emphysema) uu ~mirut: 

9 

Irregular t ,Ype < ~11.Jll~\>1 ~ ~ fl'l:!Dbt; £l a-J lnm..:i iNJJ l~-J l.JEl -Jll 'J1J~1\J 61 l 
~~ 9 

1~ 4.3 ~nriru~na~11~n-J ~~L~-J~a--i~~~~1 -J 61 
~ ~ 

n. Centr ilobular type 

Cenmlobular emphysema 

< L~-Ji~fl\J~Respiratory bronchioles ) 

~. Paraseptal type 

' .. 

n . Panacinar type 

. ~ Alveo iar 
~ due! 

Panac1nar emphysema 

<L~\Jl.JEl\J;Respiratory bronchioles 

Alveolar ducts LLiN::: Al veo 1 i ) 

'1.Irregular type 

A\vt.ol 1 

~~1 : <Cotran, Kumar and Robbins 1989 : 767> 
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4.2.1 l1fl~~B~L~a~~'l' <Systemic arteriosclerosis> 

11ri'VI C-J ti \11 L ~tl\11LL~-J 1.Jn~~at! 3 LL1J1J~ tl 

1. ,.,..-Atherosc 1 eros i s . 

2/ Monckeberg's arteriosc lerosis <Medial calcified 
~ ~ ~ G 

sclerosis ) LL 1J1JUVJ1J l 17f1rn~1m Utl'/J ti-J 'Vl ~tl\11 L ~ f:l\1llL '/J -J mui.Ju ~lJ "L-JlJ 1~~11lJ'VI C-J tl \1l l ~ f:l \11 
" 

' 

l ~1l l ~tl-J'/Jf)-J'f"\1 1 lJl~ f) lJLUl'dUj 1 ~~~~Ul~ll~lll ~UEJ~~ 1nn1j~'Vl ~ El \1ll~ f:J \111~11J~1j~ 
q 

~ ~ ~ 

n"l~i;;JUn11'Vl\1l\1ll '/J f:J-J 'VI Nf:J\1llN f:J \1l (Vasoactive substance ) Liu ll f:l\1l~'U l~U L~1H1~1 
q 

U1U 'I 

Arteriolar sc l erosis Arteriolosc lerosis 

~ ~ o 1 G 1 ~ q 
l Nnll el~LL'/J -J <Nephrosclerosis ) f11 Tt1 1-J11l7l ti -J \;l N\1lel -J Ln\1lfll1~ \1l l WEl lJ tini.Jj~fnj 

'Vl~-J~~tl 1vi'/J 1vi L ~ti\1111.J L ~'d-J ~~~-J L ~~lJ l~~fnj~lJl jUU <Ren in > e:itin•n n 1i;;i~nn~1! ~EJ"1 

n1L~'f"l 1 1 lJ~UL ~ El\1l~-J LLCl~'f"l1 1 lJ~Ul ~ tl\1l ~-J~~~nll~Ln\1l Arteriolar 
" ~ 

~ 

sc lerosis Li.Ju มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



88 

' ., 
(Cor o nar y ar teries ) ~~ti~H ~D~LL~..J~ hh ~tJ-. .J 11'1 <Rena 1 ar teries ) 

I I i.• 

Ell~'W ".'. 1rnDl'l L~fJ6'iLL~-.:rn11h~ .JCSJJD ~ c ~ 
<Cer ebra l arter i es ) 1 ~ ti~1L~El~LL 'il.J~ 1 LLlJ1JU<J~ 

101m ~'l.n.:- t:1 lmt: i-~ -;) -, ~ 35- 6 5 
' 

..f!.1 .c, ' 
'\I\; El tJ'('.! ::u i-J..j 

" 
Per i menopaus e 

., 
s clerosis ~ :=-:i~u LL~~ A the os c 1 er osis c:'.1 <.:.. <V QI c ~ ,,;;:, 

n~.J L~1JJ~1l~~UL~D~S.JL1JU1.J ~1"Jn~~ .., 
4':J ..,,.. <:..... .,. , ~ ..=.. ' ~. .i::-.; L' Q G."!& c- ~ 

( \-!r: ious c. ·.: ]e)t1nf.l'\J'~''., . lr'1;;."FJEl ' ' •·1 Y1.fl8'JTj ~~e.:1'.l·.;1t;~~w~nYir:.: ll r-:·n1ti:"rr11-~Jn -1 ·::.i 

,, 
~rr1 m:nii. 3) 4 ) 

l~ v: 

~ ,~,~~11 l~i~ L~1~~~ 
'!J 

G ~ C.~ 

n-11 ~ nt•ii m 1 15'1:S.fl 1'Wnfl u 

.. 
LL~t: L fli'1 

r.:;:..<:,..:::;, ~ I 

1J{}mmL1J·,mr..iu'V\Ul 61 <Athe r omatous pl aque l 

1. 
~ ~ . 

~ "J lJJ~UL ~E~~.J <Hvper tension l 
" ' 
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... ., 
~u~u~~u1u ~~~11~Ln~~u~~~B~l~v~1u~~v~BBn 

<Cotran, Kumar and Robbins 1989 : 580) 
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' "' ' 
u.n-rrun L ~EJ(;11 i.h ~ll-:1~ J L '11frwEl'1~ l n~a1m-r1bl'l'11~ J l '1 (Angina 

er ') <J ...,~ t.·-..t1G" 
,,,-, b~~l L'111t.J <Sudden cardi ac death> 'Vl'r DVil L'1 L\'1'U L~L ll'ti'1 -:nn~ <A rrhythmi a l 

4 . ~lJD-J'il1\1JL~DVI <Cerebral ischernia> L~ ti-:i·;;i 1n'Vl ~ DVIL~Dvi~lu 

<Cerebro vascular accident > 

~ 

5. LL'il'U'il1!11VIL~DVI <Gangrene of extremities> 

' "' 
'Vl~DVIL~DVl;1~L~t.J-J~'il'U'il1~~~'U 

"' ., ' 
~1L~L~DVl1~L ~t.l-JLUDL~D1~L ~t.l-:i~ El มห
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. 
.. - ... 4. -4.2.2 ~~avtL~a~anL~1JTIU1L-.nn~~<Temporal arteritis> -,_.... 

L~a~anL~D~u~~~~ ~~~~u L~11~)1~1L~~L n~~1n~~n1~1n a~~~~1u~1uiu~~LlJuL~~~ 
' ' " 

1~~ l~~1~~~B~l~B~D~ LJC1Ln ~D <Temporal artery > 

o ooo n a~~ua1~ BO ~ 

4.2. 3 1nn~~~n~~~n~<Myelodisplastic syndrome> 

-c ~ c ~ 

L ~L~a~n11u~~Ln~~ L ~a~ 

leukemia> 1~ 
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~ • ~ ~ i, 
~~~L~B~tl tln~ lE~l nLn~~ L~B~~l 

4 .2.4 
~ ..., 

-:i111~LcWf1~-J <Hypertension) 
" 

... ., . 
LnE-:i~ ti~ n1J'flll~l~lE 

' 
"' LL~iJ~~1·u.u u~1UL'Vinmei ·1u 40 ~ 40 -~-;;i:;~f1l llJ~ULS ~1..L nru~ 140 / 90 ~N~LJJ~·nhElY1 

9 • • --
. ., 

L ~uCJ~L .Ur, rn1-;;i1n'fl'l 1wc.i"~nm11J1L11'f!E11'Vi11~~un 1Lls1nti 

"' 
LL fl LU{;; .J Vi 1 L ~ti-:v l vl ti~ i 

0 ""t,., ~ ' . ~ I.> 

~lL'Vi~ ll~tl~'ViEU~El-J~~tl~L~ tl~~~tlE~-J 
"' ~-J~lL~'fllllJ~lU~lU~tl-J'Vi~tl\11L~tl~lN-J~U 

9 "' 

( 1) Primary 
.... 

W"JEl Essentia l 

h,ypertens i on ·1-nnili.Jm..JlJll~rt 11lJ~llwfi'.nlJ'Vi~ti~ L ~ti~LL ~-J ri 11 lJ~u L ~a~ i.u~iN-J a1t.1~11~ 
""' 9 

c:; ~ 
lJl n-;;i:; L 1JULl lJlJU 

<2) 'fl11JJ~UL~a~1N-J~L~UCJ~Ln~-;;i1nn11L~uL1'fl~L;En11secondary ., 

., 
<Liu Cushing's syndrome ) 'Vi1t1 L"Jm UEl-Jtimrn-J~1un~ 1-JvJEl lJ'Vilnn 1\11 <Pheochromo 
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cytoma) ~..J~::;~ 1JLLEJ~1u 1~'\H Adrenalin ) l L ~~UEl~LLEJ~1i.n~u <Noradrenalin ) EJE!n 

' "1 '),., ~ 0 "' 

L 'du 1.1! il'tl 1.'il'ti1 LlJ~fllllll Lu~ <Or a l contraceptive) ll~~ .,~., 
' 

L EJEJEJ~~1riEJ~n1( Coarctation of aorta) 'Vl~EJ11ri~ ~ El~L~ El~~nL~1J( Polyarteritis 

nodosa) 

Liu n1J~fil1JJ~U~..JLun~L'Vl~n1'1~~ Cincreased intracranial pressure ) 
'lJ 

flllll~UL~El~~~l~~~~Ell 'tl 
.---- ~ 'iJ 'U '=! 

Utl'Wl11 L '\.J'fi'dl CJ l~'tl L ~'Wl:t;iJ!l'\.JlJ ·1mh.J1:-;'tJ~ilEl.U'VIJJ~1:-;~ "l U l '\.J'fi'il'l'tJ;}~'\.JlJ l1! )'tl~~~ n11~ El 
'lJ " ,, 

Ell'tl so mru 1tJ 
' 

' ~ ~ v ~ ~ 

r.Ji::l·()~l1 JJJJ1-;;J 1 llllliJJfll 1JJ~U l i::l8~~~ fl El 
'lJ 

' ,, 
(Cer ebra vascular accident ) :a'..Jr11 'l~ L n~·1Eiu~111'tlwJBL UEJ~JJEJ..J ei1-;;i-;;i:-; i..J 11 Lui'llti El ..J 

'lJ 

Lu 11.lti El ..J 'Vlcrn~ L ~Elm~n (Cerebral haemorrhage ) 
'lJ 
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-
., """ "' " (4) L r.~-:i L-.:i <Hypert 0 nsive heart disease) -.:Jlflfl11lJ'1 ~ 1·1··l! 

"' Lrn~Ell <J-.., ~m 

o ") iJ ii ~ "' "'I , .c.i . cw c:: . .c:.. , , ~<i . G -
1 LimcnlJL u m -:: l 'l~"dUflCll .:ll'l l t"H ClElGil ~Cltl?i L ~EJl'JLL ih1~.:J L ~":ilJ L"tUJf111L 'IJ -J \;] 'J'IJ tJ-JiPifo:ll'l -

., ., 
EJ1-;;i111 L~n~llJ L UE:J'~ -:i ·l" ·1nl'l L ~EJ~-;;iu.n.:inlJfl~lm 1i'.EJ~-:i L -;:imE <Myocardial infarct ion» 

., ., 
~ ~ ~ "' ~ ~ ~ "' 

~ 1ElflCll lJLU.tlin L-;;i~n\'JL"1tll'll 1t11 ..J <Chronic ischell)ic heart disease) 

' ., ., 
"1nn11~n~llJL~tJVi1L~'lll\;lL ~E1~1~~.:i 2 i.J1:::n11~.:in~11TI 1.:i~u. 

4.2.5 L1flLlJ1~11'1illUUffU~ 2 <Type II diabetes mellitus> L":ifl 

( 

LL~titlf1Cl'Ylfi1l)1~ L ~u.c.ic:i i.V: L nl'lm1~1>11Jn~i.u. rnLrn11a~~lJ'll t1-J'11~LlJ 1il L ~1~ 1i.J1~u. LLci ::: 

1niJu. rlEl l~ L n~m":i L i.J~EU.LL UZ':i..J~l..J "') Lu.11..JmE 1~1m~'\.J1:::~Cltl\;l L ~tl\;lLLClt: L ~u.i.J1:::~1 'Yl 

~..JL~U.BLl.(;111E~ti~'lln1'\.J'llti..J~~1E . " 

.. 
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q ~ ~ ~ ~ 

l 1.J1ll'J1Ull 2 'il'U~ ml L 1.J1ll11Ull1.J1.JiiU~ 1 LU'!~ L 1.J1ll'J1ULL1.J1.Jn'U~ 2 

mh'J~a L m111'J1uLL1.J1.J'il'u~ 1 l ~u1.u~~tnna..:inm1t1 L\flalllJU <Autoimmune> ~ri1~1ti 
- ., ' 

l1.J\fl1 l"6~~ ri11.~~rn1~1.Jau"6~u1J.il'wmvit1 ~'JUl1.J1ll'J1ULl1.J1.J'il°U~ 2 iiu L ~UL;t1..:i 'ilt1..:i~~..:i 
~ "~ 

"' ' 
lL~~1LW~l'iltl..Jl1.J1ll 'J1Ull1.J1.J'il°U~ 2 u1J.lLnti-:int1..Jn1.J 

' 

..,. ., 
<Insulin receptor> llllfitl'J'iltl..J 

' ., 
Tlua ·:rn. L~tiri-:i., 1i.J~Ti'J1ll~al'it1au"6~ut1illl~'J <Insulin resistance> 

" ~ 

' ' Lut1..:i~1n l"6~~1n~una..:iTiua1~~1~1.Jau"6~u~~~..:iri11.~au"6~ut1t1n~~fi1~~t1ti ~inn1'J~n~1 
" " ,... 

lU~~~liuVJ1.J11TiUl~Ul1.J1ll'J1Ull1.J1.Jn'U~ 
' 
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~El~J1iJB'U'li~u <Insulin receptor) ~a 
~· 1J 

~f! JllJ1JL'UDl J~iJB'U'li~'UUBV~-J <vnL1u L ~Ell~El~lJB-J) -----­B'Ulf~'U 1,J~ll.JlJnLLcl(;'J -J cm u .. " 

,., 
~l.J~l'UCJU-J L 'li ~~'ll a-Jn~ Lfl l;'l iJnVJ1B-J~fl~J!l <Postreceptor defects> ~.nlJ~fl'J l ~J~a\;\a 

" 

-
.... I ~ c; iJ 

BBfllJl lJlflm:IJi~~iJ,I l!Yl Y~r ·.i, L ~B(;'Jrlcl-J nu ~"Jm Vi!Yl~-J fl~l 'Jfl'U L iJ'U l 'UlV. "Jl'Ulh~ l.'l'YlU 

• vperinsul inemial 

<Hyperglycem ia> 

ri 'Jl lJ~l'l lJn~Lu L mVi Jl'UUiJ1J!l'u(;'J 2 Lu L ~B-J rn1.rn11B~oTilJ 
,., ' 

.t:::J .dj • ~ <:!.. t.. , , • ~ ' C¥ 

~-1 l Vi ~ 1f, "Jl lJ (;'Jf:l ("JB E!'Uv6~'U \l nsu l in res i stance l LL ~-:l 'd J "w1.Jr1Bl~lJfl '":-1~J1JffWJtl-J L nt:·. 
' .., 

' ~ 

11 11~Vi~-J Bu'li~u 1~-UEJv'Vl~El L n(;'JnlJ'il 1(;18u"6~ ,i.1(;'J!J~u L ~ -:i 
" ~ 

<Absolute insu 1 in def ic iencyl Vi1ti~l L W~l~lflflJllJB'JUrll L~ L 11m 1. ·11~~~ El-Jrll-J l'U 
~ 

'lll(;'JB'U'li~'ULLiJiJ~lJ~i <Relat ive insulin deficiency ) ~ti 1,J1~'1l l(;'JB'U'li~uEJtil-JLLrl -
1J 1J 

<HJ,perg lycemia> 

El lfl 1J'/lEJ-JljflL1.J1Vi'J1'U~Ell~~-JLfllY11~~El~~~l'J~~El!J ~ 
~ I ~" ~' Cl 

<Polyuria> flJ~Vl1!l'U11.JBEJU~~~lJ'U1lJl fl <PolydJ'psia> Vi 'J1.JB!l <Polyphagia> nu~ 
" 
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... 
~iJ.;:;Ju.fi'. ( Prur i tus vu 1 vae > \;lllht.J-11 n1~1lJi.Jfl1?.J~Eli.llnm ~1Lrn:::i.J-;i111\;1llJn~1m ua 

; El~l"J'1i.J~1J~~1l'l1·iJ~1JJ!J ''h~ L iJ1l'l"J1U 
" ... 

<1> 1iJi.J,-:::~1ua1l'l111~nn~a~ L~t11l'11'1i.J1:::Ln~1i.J1~u Liu Lua 
=-';..;..=---.........__~;.;: 

" 
1'li 1lfl1 Q~ ~~:::i.J1:::umfJn1iinn~u ~l'l1'11l'1:::Ln~~n411J1iJL\111~ ~u1~LLn LL~~ 

~1-:i ~1\;JlflL~uamN 

... 
<3> ~-:iiJ~lJ~1l'lun'GJ1~ll1nLnu1i.J 

• 

<4> ~111~11L111?.JL~111n1\1l 
• 

( 5) 
., ,;; ., "' 
rl1L1.JULLC-Jfl\;JEl~ "!iJ 

<6> l'l~U\;l'!"J~~~~1-:i:::l'lit1L~El\11L~t11111:::~iJ~l\1llfllu'11~n1?.J 
" 

I 

~JJ1 L ~lJEl 

... 
4.2.6 n11~L~8~1!l <Vulnerability to infections> 

... ~ ..,. 
c.J~~ a 1t.1llrnw1 
"" . 

!J I I I !J 

~El~nun11~\11L~El (Barrier) l~EllJfl~ Liu U"Jl'IU~llflt:L~ElilJ~~"JllJL~EllJ n1L~Lia11~ 
• 
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"' ' q 

V!Tl1-lTl 4. 2 L~fl~L~ElTI~lfl~Lu~~-lBlE ..... .. -
"' ' 

li~~(;'JL~El~~l~~ U~~~Ellt.J 
'tJ 'lJ "' 

1ruLj~ <Tuber culosis ) 

' ~ "'1 .... <IV '1 ' 
ilm·rnm '41rr:i:im.;i L'iJ~1(;1 rnQJ (Pneumonia including i nfluenza) 

~ ~J~ <Herpes zoster ) 
"' 

' "' ~ '-' " l " <.t. ~ 
lt.J L 11~-;; L'-il Drn~mnnm~~11'H"ilEl (Subacut . endocardit i 

~ 

' "" "' ~ lt.J B~ll~l!D~ Bnl ~lJ <Meningitis l 
' .., 
~ ~ Q ~ d tj 

LL C>l :O'ilEl Elnl~lJ~lfl!llj\'1~H "6iJLllm'YlL n 1 <Bacterial arthritis) 

' "' 'Yllll (~(;ll.l1.b~~1 n Yoshikawa 1986 

"' B~~nli~'iJ B~nli~(;lL~DLU'Yll~L~UD~~l'):O 

... 
225 (;11t.J~1111nv11~ruJ 

' 

.... ' 

L -wrrnUb.m_-J...nEL~ a1t.J ~l~~rn '..J~ 'il'1 t.J'l'l1J 1;)1Jat.J 1u~~~t:11t.Jmnn~1~ua1cii'im1 L(;ltJ 
.. Cl! "' ., '\.ttJ - q ~ 

----=---

"' . 
~111n ~1flf11i~lJ(;l~fl~~ElULUL'l'J~~ru~ ~1flf11i~nBU~1LU'Yl1~L~uD~~11~~~Elfl1i~L~B~Bn 

'IJ w 
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.~ L'il"U Amoxycillin, Cotrimoxazole LL~~ Trimethoprim 

<Shalaby 1986 : 1129> 

"' ,,, ' 
~n11~~L~an1'C.JLuia"~~a~1~~l'C.JLn~a1n11~n111 1~" n~1J uan~1nuun11n~J'V\u~1~1u 

LL~~n~~lJ <Decubitus ulcers > n11u1~L~uu1LJru'ill~J'U~l'1L'Vl~ l~ ~J'UL~'U~lLYtc.;) 
' 

~ !l; I ' 

11 tJ,Jnlj~~ L ~tlll tl'1~1'VIU'1LL~~ L ifa L ~a~auri'WlJ 1~iJB'tJ ~l'V11um~LL~~'V\~'1 ~l~c.;)rll l~~1bCJ 
"' ,,, ' 

~" a1<tJ~ac,;ij11l1mL~~ac,;ij1m'tl~"~1 nm1~c,;i L ~an1'tl '1.uia"Yia" LLcmri L ~1~1n 11~ L u1V111u 
~ 9 "' -
n'WlJ 1~1Jam iunu LL~~rnrnun L ~ulJri/'VI 111 B" ~~" Bl'tJ~~El'l'Utl'U~l'tltl~lJ'U L ~'tl"'U l'U "1 L~l'tl 1J-J 
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' 16 .4 ~t[! 

100 , 000 1u~ 1978-79 

- c y ...... "' ~ 
th'lf1'1 L 'U1t~l L 'IWlnT'll'n tJLi B-J f l'U 1 Yl'mlU~iJYi 4 

9 

~ , ' 

i.JeJ\91 Bfll ~1J~'1 f1'1 L ~, , 'hflri'JULL 'J -J lu~cl-J Ellt.J ~~-JB1t.J.n~ !l -1mnnn~1 6 0 ~ 
tJ tJ "I ~ '"' 

' ., 
ri1 .:i L ~irn lt.J 1. '1 ~ ~tiJJ~'1 '1111 V,~~'1Ell'CJ1~1m tr El 1 'J f1LTI'11i.JmJJYl1'1 L ~u:vn ti 1. ';J 1~ i.J B\91Dfll ~1J 

'iJ qJ 9 

.:- ,) fl -J L ~·J,~l l 'Vl i;]f11'J~ l tJ TI B-21'l:J.1mJ 5u~ilri s 
9 

., 
-J~~(9JLn\91 '11flL~El1~1~ 

...... 0 .c::i. ...... c:: q t,.. 

JJflYll~ltJCJ lWIJ.-J l l!U1J'J l 'JCUff'J l -J 

"' "' ' !"! ( C) '- ... ~ ~ <Photophobia) l'IU-Jl'n1J lJJ~UU'CJU~l1J(9J LL'W'Ylt!Ell~ Ll'l ti li.J~·inu~Ll~'EJ1~11 'JEltJ (;) El 

~B-Jnum1~~ L ~mL11rir1L1ti~1 L ~JJ ~~1fi[] Lu"l1ti~1.h~~111marn ~11mn ~~Yi11.~m11B(9J 1~ 
<Marks 1986 893) ~-Jj~ 4.4 .. 
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~ln'J~L~u Ophthalmis herpes zoster ... 

~ G ~ G ~ 
fl 11JJ1~n 1 ~ L ~'tl,_, ~~~a1rn11J1JJ LL~,_, LLi'l~n~ L ~ll ~lnuu~~ L 11~ L 1.lu~JJ~i! 1n 1,_i LmL~1ni'l1 'tl ... 
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' ~ 

L Efflrn)L~~nL~~~1nn1~~~L~a 
~ 

~~~ 'J 1~1E~~~~;ElE~~ 70 B ln1J~~D1~E~-1~ ~ Cl 
" 

...... , \. 
j J ~] 

a1 r,-,-:;~1J~'l (Confusi nJ ~1,1-b . <De lir i urnl l'Vdl't:J Cl\,g i t ationl 
q 

~· 0 ~ 

u 1~un~~ < We igh~ l oss l 
,,i 

b Dt.Je-1·,1-,; <Anorexia ) ' "" 
mm~ -wriE <Depress ion) , 

e,, ~ '\;-~ <'J 

c Weakness ) lll.'J::; m 'JtJfl .,j ~·:n ~Ell':< lremiai 
" 

s_, ' • i.1 
.1,•.J "' '6: i ""' ~ ':'i S... .._... ·:.,· ~ ' .._ """' ~ -;-I ~ <v 

L ~~',_, v; '";JiJH ~;t.r1EJ1 ~ l nt'"/iH.: j ffl.J L°)'fi ffi; .-, l l\ IJ LL r..J l.'J fi~Yl!JiF';t; r,-l'J(•WH 'Ci~ mrn'1 L \"l1nJ'f, (YJt' 
q 

L:iJLu1~L(;)~ L U~ CListeria monocytogenes ) 
., 

u~~ L ~ElU iJ~~1~un 'J :iJ~~ 

l mh 'lfB1 l ~E Lfl 1~ <Escherichia coli ) 

I ' ~ ~ 

~l~~iJl8 EJ~:iJ~:iJCJ '1 ~nL~iJ~ln L trBU1L:iJftDn~~ ~...... I t,.. 

llB~~l~lE:iJlnn1 1'JBtJl.'J~ pneumoniae ) 
,., 

80 kJU l~B~~l~ Ell 1tJLlltu1~1w1~Lu~ lEl~ L 'IJ' B~L~tJLfl1~ u.mnV'l~m~~1u1L:i.J1tEJ i]E)(;"111 

"' naanL~iJ~ lfifil'J~~L~BU.~~~L~tJ 

., ~ 

~BBn l~iJ COsteorthr itis) 

Lfll~ CGout) ~;EJTI°a£lrn~m:iJ 1(;)CJt.J~ <Rheumatoid arthritis) 
' ' qq~ o,~ 40:;:,f 

Ll iJ'i'!Yl L 1!.J11~l 'i'I Q!Yl 
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~1 L ~El ll°lu 1't.J!:i1J_ <Senile dementia) 

(nll~U~ ~Uull~U~ 1 2536:84) ' . 
,,, 

i.u1:::vi-:l1:Jn1"5i;i1 Luu L1¥1UEl~ L "1lc:i~i.l1':::1N1'YlLLc:lt: Neuritic process 
I " 

. ,,, 
Yi 1 L~ L -i1EllNlJEl:J 

' 
<Cer ebral cortex) L~:J 

., 
~1viun~ei:J1NllEl:J;)~!N~c:i,;iiJ1~lJ1ru 200 n;ll 1ui1,;i 

' ii 2.1 "' 

_"'.:..:~~~~~JJ.JCU-1..,-250 n'ill) 'fl11 ll l ~Eld.JU~~ L n~~u LUlNlJEl:JYl:JlNEl:J~ 1-J 

,,, ' 
.., ..:::i., -<lo Cl I ~ 

ll[l3.~Ln®mm"11m,;i £S-:iu'r'iu1 <Frontal lobe ) 

~Lc:i::: ~1u~1u L~~llEl:J <Hippocampus) l~CJ;i~iJ11n~~~U'Y\~EllJ~11lJL~EllJ~L~El~lJEl:J 
,-

(Senile neuritic plaques ) L il~1~Ul ~U'Vl~Elll --i vi1eim~;i1t.1~111.lluL ~EllNlJEl..J ~..J 
( I ~0 1.f ~ ~ ii - 0 

L "1l!Nfl L Vl!N TU'Yl l 'VlU l'YlL ll't.J'J'fl fl..J 111J'fl 'JllJ;) 1 

., 
lN1 Lvi~m1L;:;~11¥iuii..J 111'11111JLl -u ei1;i l n~;i ln~'cl-~ ei ..J ei::: !.')~ L UCJlJ'Vl~ El'1 1 n 

'1111111'J~ll'ci-1~1Jl1'flUEll't.JLn 
' 

1 i'fl~1~ L ~1 1~ 1J.i11N1 L Wfm El,,J l 'J'flLLilUElU ll~El111111J1..J tl~l ..J~ l ~Uc.J!.');)11111'1 Liu tlllll'J 
" ' 

~ "' UElU'Vl!N1J 't.Jl!N~'111lJL'fl 1 't.J~ 
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~ ' 

Utlff'1 1 ffU'Un171m.b~r1 ! Utl l 'VI :; 11nnmi ~ili:l{U~LL~ ::: lNll~ll'l 
" q q 

~11l~~1E~l'l~~7 8~~~1 
" 

~1n7~ LLiN~~L~L~UiN~tl~L~81~;L1ru Frontal . parietal ~c:i~ temporal lobes 
" 

<Cotran, Kumar and Robbins 1989 : 1427 > 
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., 
aln11~a~L1"1Lu1~'tl~~~~~a wruL~E'fl11~~1~~1~1nnu Liu ~11~1~11 ., ____ _ 

--
' a11llll1'ULL 1~ 
• 

., 
1111~~~1~~ 1 tJ';J 1n 11'flll~~ 'l~'-11~ti11~u L";JLLn~1l1E11~'flu'flami~LR -;;i~ 1~rinrmviri~ 1ll11-;;i~ 
Tr" q- -- " .. 

IJ'-1ti~a&tn 'ln~ !:_ ~'tl~n11~~ L ~~~ifovi ~~ L ~~~ti~~n~mn~ L ~uw1 L ~~m1m'tlau~11 -3. -11 ti~ 

~~L~~~ ~~vi ~n~';J~~11~~L~~'lu~uL~aci1~vi~a~~n~~1n ., 
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~ .c:l ..... I iJ .... ...., I c:; G 

L~BJJn11~~~8lJan~ ~1nDtinlJ1~i1~Um~~· n1~~~~1J11LUU~~L1~ 

.. 
2 ) b ;\)r11~ 

' ( . 
~(Oii:'J ..Jiil ~ Bn11 l ~tllJfJ'l'l~~.J 'il tl .J ll8'U L\WH ~1l ~ ,J rll L~ l nr,im1m~fl~ L '\H E\1 ll lLEl'\JJ'.'l'H ~'Uii 1 

~~ L ~'U~Ul'Vl~rl1L~Ln~11ri~ (Cotran, Kumar and Robbins 1989:1120) 
' 

' ., 
iitiJJ~n'VlJ.nnn1~~u 

" 

~fl1:1{U~nli l fl~l'il El-.JlJ~ l ~..:JiiBJJC"JflViJnn ~~ l n~iu L'ltii BJJ~flYi:l..11 fl~ -J 61 li.J 
" " 

' ~ ~ ' q ~ • .ia.Q 

'W1J1J8'tl'l'l1Ji L 1ru1B1J 61 '\ltltl'il 8-J \;JBlJ ';J~LL ifl L ilJEJl~~ ::; L 1.lU'Vl~l!J 61 -;;J"1 LL~'ilru~'l'lJJE'J lfll'm~~ 
' ' 
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., ' 

U~~l1~LL~1~n~l~~l~LUB L~vfll~'UvnLnl~vl~1~Lu5~L~~n1l'U ~nLn1~nJ~ l~l~U~~11~ 
---- ~ - '\J - - - --,;i . 

m~~mLnun~1 ~ <Axial skeleton> LL~~aT:V\l~ 11.lii~ 8l~1~fll~ Lu~u ., ~1~ _., 

1) " ' n1~~n~un1~1u~u 3> .. m~~m ~~n·nu 4> .. 

. -
-~ : 

, / 

~ . 
~~L1~na~~a~~flll~1n .. .. 

\llnJ11~~L~~n a~~a~~n~~1n LL~~~~~L~BL~ana~~~L~~1~1~~1~1~fl1~1u~a~~n~~1n .. .. ~ 

D~~11~ <Neck of vesicle> <Cotran,Kumar and Robbins 1989:1122) 
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- ~ ' ~ ~ 2.1 .::.,; 

EJ'1 L ~ '1n'J"l 'U "Hl1J 61 m::; l i.Jl ~'\J~-· ·y;i~LL~t;Z'l lJJ!!UJJll'llJJ\1ltJJJU l l Y. fl tl'1~tl'1'(J 1 -J'(J tl-J'Vlc;JEJ -1 l flttfl • 

.c:!.i llV ' c: G I 

fl";i tJ:~\! 'U 'JI L °J1~ !~ l 'J-Jl'ltJJJrlflV.JJlfl 
" 

~ C • o VI ~~ • v <v q 

fll11flH1JJ~L 1-J~ B-J ~tJJJ ~flV JJ1fl~1~1 10'Y11L~ ~~n11w1~~ I 11~1~, ~ ~ 
" 

b'l i.• ,.~ ""' " ' 6', t. •;"; st,,. t. c.") 

LL {;t;f1'">·~ lV1u EJ j ::. "), 11;.;1rnt'\1 CJJJ l::lfil ': ~'h'.! t:i: L'J1l. 

11V I c: I i,_ '-' i_ I .:::; 

~:.ii CJ ntiu lJ~ L ":i .,j l'immn'V!JJ1n1~ti~·:•ru JJn '1nn1'> 'Jt.Ji'.J1nT5\f!DJJiNfl'Vll.nfl v•: 
~ ~ 

' ., c: 
Btini'11J1'1~~'1'1~~ 1JJJ~ L 1'1 I. C)1.r "l t ~ ' 

LL'\.;'Yl t.J'1::: LVi utl ': (.lJ'U?lt:l 
<I/ I q.I i..-

l Jjt)CJl~<')fjtJflLll'l-:l 

. 
Ell ";\1 7,J t:'l'l l fl l 'Jc.J lfl ·~. 

' "' "' 'Yll'1 L~'U~~~11~ <Transurethral prostatectomy l L~ tl l tl l~'UlUtl";\Jlflfll 'J~ l~<"!JJl 
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~ ' tj ~ 
JJ~L1'1 ~t:J.,j~t:JJJi.'Jn'V1JJlnJJ 4 1~'CJ~ ~tl stage A, B, c .. LLi.'J~ D 

~-;iu. stage C 

B~11nT'J~~i~1t:i!Jl <Survival rate> 'ii t:J .,j JJt: L ~'1~t:i:imnv,mn.n1ti Li! 
" 

8-10 -
4.2.9 ;i;::L1~1uriv'1Dln <Malignancy of oral cavity> ~'1'flJJ1~r.JLU~ll tl 

11rnru 'flu 1rmutiJJnm~mn m1n1rnmm11 i.~ L ~e:iLJie:i.,j1hn'V11Ei v·~J e:in 1~1LJ'fl1 1JJ1~'fl-1 ti 
' 

L ~ ti-.:i L ~ti'1'11nv,mn11h m~"1u i:h "H L n!Jlmn~mm ~e:i-1l.irn;L1ru1~'Vlll.,j~unm 'Vl~Ein 

' \l,P.lff'lln~U.~lJ L'fl~~~tl~L'UfllJJln du Lmuuu (Tannin ) ~'1~fj~~ r,h6"1lNJJlU rh i.~~m1~n 
" 

"luit1.,jiJ1n'il cN'fl1J. i.u~iJr.Jn e:iu 1:iJ~ Br.J~11JJ~'"J 'tJ ~'1 1~'\oJLJJJt: L ~'11uiEJ'11.l-1nmn L ~UBU~lJ 1 Lu 

~!N-1 e:i1ti~iJtine.m u~ll;-i'1iJu.~JJ~ L ~-J "hia'11.l1n~!Jli.'J -.:i 1llmmL~'"J L ~B'1'1ln'flu 1~m~iJti~ L ~nn'U 
1J 'lJ q 9 มห
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' ~ !&,t~ 0 IJ I 

~-.J '\..: ~~";; 1 ~11'1'11 '11'U.fl ~1-.JLL~G1 -:J1 L '6U l fl 'l:M 'rn1 
.... c: <:'- "'=.. ..... i.t ~ .: 

JJff~::; L 1.l bflC.: li~ l .J LL '\!lr-mL~-rn· 1\'lci ,, 

4.2.11 JJ::L1,ub1ifl"Plti_ Ccarcinoma of large intest ine) "111~L'\!ll~~L:'J ::; 

<Colon and Rectum J 

, ,f.lrn1r.J 
ri~mn.Umi LL~:: ~rn'J LiJ 1ti L Gi1~1LL~::; 1niJu~-.:i ,- ~ 

~q .... 

t11Yi 11Y1JJmmrn!l 

...... "I 0 1" 
LL1Jfl'Yll 'J!l L'U.~1 ~ <Bacterial florae> 

fl~El~~1L~!JJJ <Clostridrum spp.) ~::1~~t1!1~1nLn~t1~1~ <Bile salts> ~~::;~in 
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<Carcinogen> 

~~~a1~~1nn11~ua1~ta~ 1~~L~~1~~u1~~1u~~~~u~~"~9~n11~n1jnua1~11~L~~~u-
" '-! 'l\ '91 ,, 

ll~~~1~ U~~~1ln~Bl~lj~"n1nua~ U~~l4L~l~L~1~1n~u~~~ln~U Liu Bl~lj~~~ - ·---
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~in1~ ~7~JJ1ru;E1E~~ 60-70 
" 

G - ~ ~ ~ 
'i:lEl ·JlJ~ L 1..:nirn n~rn Rectum, Rect.osigmoid 'Vl 7El 

"' Sigmoid colon LLC'l~~u 1~Ci--J Cecum 

4=:11..... ~ .c:t <:ii: I 

JJ~Hl:Kll~L~U1--l~L 7En11 Napkin-ring 

~-11~ ~--J L DmnnT!LL 7nL ~JJT1 El--Jn1 7 El~~u(Obstruction) 
• 

SJ I , 1 I 

Lu~11~'Vl~n1--JT111 nEJULUEl--J f)fi~L~1~~1n~--J ~U ~--J1~~1JJ~U--JTJf)._J Cecum LL~~ 

Ascending colon "' ~n'l:Kll~~,--J~~unLiuu ~i1~ 

<Cotran, Kumar and Rob.bins 1989 : 899) 
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q - ~ ~ ~ q -
(1) LLlJ1JL~'EllJ"fflU (Acute glaucoma ) ~ElVIULLlJlJ1J.'q) ::;J.JEJ1nl'Hl~W11J. , 

" " 0 I "" '-' I - <::ij 

Ti t1~nlJJ ::: 1J1 'EJ1J.l TIEl~Nn~1a'EJ1 ~ n:::~uV1uLnu ~lEJn L~lJ <Uveitis) ~1nua1n11-.:i:::j1J.LLj~ 
" ' 

" LL~1:::m~LL 1 nuu~1JJ~ Ell n1 J1ULL ")' ~ 
9 

" ' " 
<2) LLlllJL1a1~ <Chronic glaucoma) a1n1J~Ln~;1.1.~a~ 1 1J.J~u1u 

" ~ 
~n~1 -.:i:::~t1 'El ~ ~~ ~u ~~1'EJ~n111~t1'El;~1 ~1-.:i:::~ a'EJ ~ ~ 1J.J 1n;u~1J.J~l ~lJ LL~~~ 1'EJ~ n-.:i::: 
'\J 'lJ '\J '\J 'lJ 

Ln~-.:i1n~11J.J~UL~El~~~ Vi 1 a1TI~UlUl ~ El~~~ 
" " 

~1L~n111:::1J l'EJ~1luNn~1aan~1 1J1n 
" 
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., ., 
v 8n~1n~n~1~1u~u1 

" 

< "' "" i " - "'1 .. · ~ ;;i : .. J ·:rrm 1 

r 'lated ! 
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' 
'1~~n1"j L iJ~mJ.mJ~'1rn'1 

' ., 
T1ua1'1'1~LiJ~tJu~1nua~n1.J~1L~~~~1tJiJj~n1jLiu .. ' 

a1n1j1'll'1~~L1a'1~~1tJ~'1a1tJ LL~~ 

" " ' 

1 jT11'l1'1mti 1 jT'lY11'1fl1tJ~c.J~~amj L iJ~mmiJ~'1 a1jm'lu~~'1 mmnn fl1j L iJ~tJULL iJ~'11'l1'1 .. .. ' 

LL~ ~iJ'1'1i'.JuLJ a'1 ~~'1 al!l '11nm1r,JmnioJLJl1~~'1 altJ~~L j'fl1'l1 '1 mti'1:::~m -:rL1.l~tiuLL 1.1~'11'11'1 . ~ ~~ ~ ~~ ~ 

a1-:r~~~1nn11~~'1a1tiiJn~ 
' . ., 

'lu~n1tim1L1.l~tiuLL 1.1~'1111'1 mjmnua~n1.Jm,-~1tJY11'1 mti .. .. ' " " 
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5. 1 El1filTI11-J~1l~Eltll'!J.~~-J Ell'tl ...... ~ 

.... 
5.1.1 Ellfilj~~-Ja <Forgetfulness> 

~ ~ ' ' 
C-J cS-! EJlcJi11~...:i cUJJ.nnrr:nflu~u.JJ~1-:i 
~ ~ ~ ~ 

L'U.~~-,j tll A:;:t~l~f.l1'1'1~1ln~ (;]EJ 1fl1 11~~ -j ~JJ 1~ ~ n-:i 
Ci.' 'iJ q 

1-2 
I,. I ~ 
1HH 'i'l l 'UU 

" " 

a1n11~~-J~JJ a1-;;i-;;i~~D1~1uL1flfl 11JJ~ ll~ElJJLU~'tln11 1u~~-:i~~~t11n1 Jl ~~1 ., 
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<Hypothyroidism) 

uan~1n~n11~~.J~lJ a1~~D1~1u~1n~~n11~1.J1una.J~alJ1~1a~~~1 

~.J~D 1~L'U1~~~111~~~.Jn11~lJ~11LL~1~.J LlJ~1J.J~~1.J~ ~;'a~ih~ , ~ 

5.1.2 a1 ~~~ <Confusion> 
~ ................. =.:: 

,, 
~D~'U~'U.lJ1 L~mm::ri1J.~'U 

" .\ ~ ~ ~ ' 
~~1~LD1~11'U <Diabetic ketosis> ~ L 1~L'UL~a~~.J <Uremia) 
~ ~ 

., 
<2> a1n11~D~'U~U~L 1a~.J <Chronic confusi on) ~Dlu~ili~~~ 

., 
11~~1.Jn1~L1a1.J~1.J ~ Liu n11~1~1un a.J1~~lJL ~~1 <Renal f ai lure > ~1l~11~ 

<Heart failure) 
0 ~ ,, 

n 1 1~1.J 1una.J~D~lJL~~1 <Hepat ic failure) 1~~~~~r11m a .J , 

(3) <Aterio 

., ., 
~u1~u ~n11a~~una.J~~a~L ~a~~1L~L~a~1~L~~.J~lJa.J1J.J1~ , 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



118 

vr:in~f:Jl";;J";;J::: 1~~ll~'Um ltJ';;Jlffl~~El(;l l ~EJ(;lll~l.Jll~1n l'U~lJfJ-JVi1mrnf:J(;l L ~t)(;'l~Vl 'J l-;;i L n~m'"l £J(;'l~'U 
' 

5. L 3 a1n Lfl11u~~i111L =-i.c1 <I .press ion · nd Apathy> 
., 

~ -:f.1 1 l ifi 'n W1J 

,.. 
EllfiT'.fl'l'Wll 

a~ 11 ni1n~~i1~~:::n11'W(;1~ 1i1n11~n~ ~~111-J~l~81~~:::~£11n11n1:::1un1::: ~1 ~u 
~ " 

~ tiwil1ti "lu~ 'Li 1CJ~ ,j EJ1tiEiu~·nmnnm17J1~1mti"'" n--;i 1 '1'lu'VlillJ~1 'JLL~::: :lu~t l 'CJ ~~ -:i 1111~'Vlru-J 
i.J 'l.I 'iJ ~ "" q 'lJ ~ .. 

"fo1'tl l ~'W1:::~1~m1 l ~ll~'J'tJYl1-J mti1'Jl.J~-:iti 'Vii EJrinritJ(;l*1.J EirJmlJ~1-W-:i 1ii~'fl·iJ.w11.u-1 
I '1 " '1.1 

~~'Jtll'l'.J fJ 1 tJ~~t)1fi 11'Li'JtJYll-JnltJLl~::: 1if~ll.Jl'"lfli1tJ~'J L El.J 1~ 
'lJ 'lJ 

1frcrnl.J1ml';;J~i-:iti L Vi~a~-U-:iti tJ1~-;;i:::i11 L~~ibtimm1ri1\'14'J.J L 'W1lt:1lJtitJlJnu Vi1a 1lJ11jj~EJ 
"' " ' มห
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... ~ 

5.1.4 a1n1~n~~Jun1~11Eu~~1~nfN)~ <Agitation and Anxiety> 

r:nni1i(;lnn-J 1~ L ~u'll~n1m~'WLJ 1~uriulln~ L ~a~ri11lJn~1~u'Yl1-J~(;l i.~ 

'i.J I I I 

'WLJ1~~,_,i.u11ri'Yl1-J~(;lL1~ Liu ~~1ti~EJ1n11L~EJ ~ll'fl~-J ~n11L~EJllnEJ-J'Vlt1n~1-J ~ nEJ-J 
" ' 

5.1.5 r:nm11h~~1m~arn1oi:r.lloi~--<Hal1ucinations and Delusions> ,,._ 

,, 
'Uflff<illflii Ellfl111l1::;iN1 'Yl'V\~El'Ull~::;'V\l;'l '1 ~(;l 'W1J 1~L'U 1 "l'fl'Yl-1-J~(;l L ·yl( 'Vl1'ti 

5.1.6 El1fi1'11~LLJ.J <Paranoid symptoms> 
~ 

5.1. 7 

1.l~~~::;L~tii.un11~u~~1LEJ-Jti~l-Jll1n n11u~-Jn1ti ~EJ~iNnll1n1n1-J~-J EJ1'V\11~1~1~L~tJ-J 
" " ' 

"Wt:l 1:i.ltialJ11Jf.111li1m 'Vl~EJ-;;Jlf11J'fl~ l m'Yl1-Jfl11LL'W'Yl~ 'Vl1El!]l~L rll~'fl 11 iNl L '1-Wlr)l~~::; L flt;] 

':\11ll'fld1JJ~~'lln~n eN 1J'fl~O.fll'Wll1L~'UL1~1111'.J.LL~l L ~ElElltllllfi~'U~~-Jll~EltJ~llJlfi~'U 'Vl1 El 
' ' 
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5.1.8 ~~~~~Un~ <Abnormal behaviour> " "' CJ~.J a 1t.J1Jl.J rt.JJJY'I 'J llJ 
4'.f~ ~ 

"' ' 

JiJff'"J '.'~ -r"J~1'\l i.Jl.J fl'U~ fl 1 1 lJ1J,.~ -wn~n1-:i111ti 1 -..i-;:i ~'\·J1.J 1~1u:w-:in~~flT1 L ~a1-J :a.J~ 1 m"J Du 
' ' 

iin \J:n ~u~n ru~~~ -:iciri111 .J.,1Vi~?JlJ 1 n 1l]~Y'l-:i ~1lJ~ 'i'.! Lri;ci~ a1~t:-:i1~ 
, c ( 

lJ 1 nn-:i1 \J t: L~UB1'd~Tu 
'II • 

., 
fl ~'U. L 'fi ': .1 l flil tJ fl~ 

L~B~1.JL ;1~~E~.J t:llt.J\J~~n11 L1J~EUU1J~~~l .J ~ l .J nlEU~t:~~1\JVi~l t.J 
... 'II • 

... ' 
1. B~'d1 n 1'JL~-W~.J.J1unu~1~~ <Basal metabolic rate > 

... ' 
"lu~ru~-Wnn.J 11.Jmciu~~~~ L-;;J \Jt:~~~1ci--1 

2. Y'l'd l lJ1l~ Bn1'd ~1.J;~ 1 .J ~ 
'II 

t.. ~ G 
n l'J jn~u um~Y'l11lJLi1.J~l~ .., 
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b b 

(99Z : SSSZ ~M.M.~IJ~C:. BL~~l!l~ 

n. ~~,, ~IJ~f.l!>MH. i M.lJrt~) s1se-ppumpod~ ~~,, t?q.uawapopnasd 'B1Ua.n.td'B.1Bd 

"' 
Gt,\ 

"' 

b .. ~ 

!1LGC'~T\.t,l'fl.1_.n..l~L~~~11 11G1:1~M.~P.C..11!l~t'LU.t,\tl. 
T\.C..tfltfl 11~rttLG [,It l, 

"' C..~11T\.GLH1G ,.. 

b b 

M.LlflJ~t,\~t'G Q.~Ufll!l~rt:LC..it>~L~~~M.'t:: 1111!>1, p.c.., \!>~ t'LU.t,\.\.. l. n~, ~1.Uf !:' t imt~n~, l!>11~it> irtLC...it> 

'fl.~1~~~Bltt'LRTI.1_.BL~~hl~~1wrtf.LGl!l~1~1_.L~ 
t'~!1GT\.l!>~ (maa+sa-Jl8S) 'fl.l!>t'GQ. 

~ 

b n. ~ 

Li!iil\.llt>T\.1 Ut-H.ft:Ltt,1 G!ti!Ultil~U. . 6 l;,.. ~ "" 0 ~ 

n. 
uL:C'L1:1G11t(1-~C:. l.l!l~G~~l"J~f'._ u;v. C'~C-~j\. im11~ri, tLIJ 

b 
BLGTI.lBfl.IJ WLC:.C'GTI. mU'ULC:.IJGG C'Gl!l • 8 

~ ~ l'g 

u.n.~mm, >:~,, 

" 'f' 

l!>LlU 
b 

n. ~"' 
C'Gtt,l~C'GQ.T\.~IJLC:.IJLf.t'l.l!l~t'l.tLIJG~lfl.1!>~~!1~1n..l~f.LIJ~ ·z 

"" 
Nmt'I. tl!>R 

l'g~ 
~ ~~ ~ ~ 

C'~l(i.t'L~G!U~L~~r.,~ in..l~tLLl'fl.~ i u~p~11C..(1-~ 

L. C'L~nL~T\. '\, M.LIJIJ.\..trt~r~G\1ill.f. LIJ t'~ t'1:1 c.. L~U C'~f1LU t'L~ C'L U.t'~fl m~11~fl, f.LIJ • 1 

G~ lU~L~~C:.1_.l!l~G~nG~i~f.IJRU.~tU~~ 

b 
~t'2:C'L\1Gl1L~il\.~tLIJl!llt., I!>~, ~miN'2fl m-.11~ri, tLU~ ~ 1_. l!l~T\.L~t'LU.C'~frnnB~fl, .\..LU 

' ' ' 

C'~BGnntnL~rtC'Grt~C'GQ.~~~, .l 
l'g c ~ ' 

t.!1lfl. 1 ~~11t'LRC'T\.lfl.l~ .,. ~ " 

C'~l!l~~tC'GQ.M.LIJIJttrt~ ·9 

b "' 
IJ~1R~GT\.1ftl~U ~IJl!l~tlJ 
~ ~ ~ l'g 

.... 

·g 

"' IJ!".I C'G~~~11 BG\1~t tLV.LG Gt} 1l£i~T\.:i11C'G~ n,p. i tllfl.LG'fl.~ 1 t'LU.~~~ULIJLG~ • V 

"' b 
G~ls\ T\.G ~ n,p. 1 ~!JV.TOO !:'G Q.C'~fl 11Tl.11~fl 1tLIJ~G~1 !1L ~~h !1LR~~h tLIJLG~ ·s 

1.Z1 

--, 
l!>C:.l L T\.lfl. ~ 
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5.2.1 L1~a111"u~jVj1U <Mood disorders> 

"'"' ""' ,, 
(1) L1'fl·6:iHl".-;;1 <Major depression ) 

.tj I r.:il ~~ i,..o I i.f - ~ I ~ .qj 

., 
q • I.I CL.- <:ii. " .::ii 

l.Jt:ltJ6l'J'CJfiUYilN1tlcJ'U61 .Y. rn 
'-

,, ' "" 
i!l.J t:l 1'EJ l.lt:llfll 1LL~n~l1.J "1nm.JiJ l u.r,i1J"d 'Ll tl1t.llit:ltl 1Nf1'l:Kllt'i'i L 61U :l61'fl El CJi.J -:itJ"::: :i.i EJ 1 rn ~ LlJ 
'-! ., ;; ~ " 

<n) ~~-if ,-; Hypochondriasis n~1-:ifi£J ~~-Jc.;-;;J t 'l'l ~U~ f1 n.J-:ilN~ lf."'t. 
" ' 

tj 2. <'• i.I ' i; ~ 2., .q v ~ ~ ......... ~ i; 
f: ';i't:J v Y D·1 ' ·'11. i·! i'.1 L~ Uitrlfl-:! Li N~ f .;~·u •fl ~l l .:'CJ'~ 1.Jl .J 'Jlt.Jf1.J 'Ji:')llf, '":l L iJ'U l ) f 'r'1 l..J lil .::J•11'J ltlll'n 

"" ~ ~ - ,, 
( .J) lJB1li11L1JEl~ 1~ ~ 7 Ul~Un~~ u~~~D.JCJn 

"' 
( '1) 

.J lt.J 

'fl 11:i.i'5-1 L ~f:l l.J <Dement ial 1J1 .J'J 11JLL'Elll'11f1fl'Utlln 'WLl~EltJll~lJ'JtJ~~.J El1f1TH 'ff 11 Lrnt; 
" 

<~> ~1J-:itJ11l .J 'JltJ~fl1n1 1"vJ ij~~1u n1::;1'Un1:::11tJ 
" ' 
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' .... .... .,. 
<Somatic delusion> lrn:;~:nnl''H'11'l..JCJ~'iiu~EJU '1 

l ~El~L 1rirn-.:i mtJri11JJ;~n i.uriru~ 1'/l t:1-.:i~u L EJ..J'1:;1'l~~11'l-J~-.:i 1~n~11mLL~1 
" ' 

" " 

'lJ 

., 
t:11n11~1~~~~-J~EJ1uu 

~UL~'E.11~1'EJ L~'E.11~~L1'\~CJ~ 
' 

., ' 

nUJJ 1 Yl1 EJ:; 'l 1-:Ju 11'EJ Lu'£i'1 -J nUEJU 1~1'1~'U 
' 

< ri > ~n1"H ri~EJu 11'1-:imn <Hyperactivity > LL1'l~EJEJn 1uuEJnt1uiJEJtJ 

~~~EJ~'UU~Ltit:1u~-JJJ1n~~~11JJ~1 .. . 
'lo- I.I • 1'~ 

( .J ) 1'UnlULl~:;m111 l~EICJEIU 
'lJ 

( '1) ~~JJ 1n <Hypertalkative> 
" 

Ll1'l~n1~~U~\111~'EJEJJJ1'\'EJ~ 
" 

<Push of speech> 
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(;;:),) 

"' ' 0 

I'] "J t.J'Yll'l'll..Jll!N~fl l"Wl'I 
"' 

( 'il') 

G 
lbi;'; t- l j 'J;JiJ,i~~ 

'!. 

" 

'<I 

<Dl ' Grandeur delusion 

5. 2.2 ~111~1LuE <Parapbrenia> 

<Persecutory delusion ) 

"' ~~1E81E 60 ~~u1u 
!J • 

"' ' ' 

11fl~l'l Lm1lJ1 ntiu L ')ffU~~ntrm~u..J~ El Paranoid disorders 

"' ' 
10-15 ~tl..J ~~"JEtllE 60 ~;u11l'tiL~11~n11 

!J ' 

., 
~ll ~~ l1fl~ l ~l'l~ln~ll~~~~1EB~1..Ji "JlJ~U ~El 

' . 
"' (1) ~1L~~'Yl 1..Jn1E L"W11~"W~~ l~~"JEL1fl~ 

• "' 
fl~..J ~~..J~Y111lJ-WnT·rn f.l..J~1EmLL~~m11~~u i.h·~~1'Yl1~;~..Jmh-:i l ~E 1i.Jmn 

G 
~1..J 11E l iJ1! 

!J 
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( 2) ~l L 'Vl~~lfl~-Jll 'J~~tll.J ioJ1.Jll~~'JtllJmltlfl~1 L tl-JlJltl~mlJ~li:J-J 1~ 
, 'lJ ., 

' C), I <V tlqj 

'l!1~fl1".i\11\11~tlfl1.JC.Jtl'U 

" 

" 

" 
('l!) ti1n1111~~\11L~l.J~ Idia of reference ~11111L~tiUDlUioJ\11L~tJ1n1.J 

" 

' "" "" tltll-JtlU lJ Idia of passivity 

\11ll.J~l~-J~~1tltll~~\11ll~~u1~EU~1llJ~\11'l!B-J\11U <Thought broadcasting> . \11tlUfl~1 -J 
" 

" 

Inappropriate LL~~ Apathy i:um..:i11titi1~~ 

tl1fl l".i'Vl~..J~\11nU~ Somatic erotic u~~ Grandeur delusion ~~1tl~fl11tl Insight ., " 
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"' l 1J El El l'VI T'i 

"' "" Ll ~~ lJ'i'l 'J lj,jY.Wll?l l'\ll'U 

fll')j ~i11t.11l-l~ti11,ri l ~~1 LL~~~~ 'i'1 lllJ~~ni?lfl l~nih Llel~lll-J jltJ~Ellnljj~LL ')-J 
~ ~ 

(~) EJ1n11'W~1ll1~ <Aphasia) LU'l~ El lnl'J-JJJ-JlJJ <Apraxia) 'W1JL'U 
~ ~ 

. "' 
11~'i'111JJ~1L~El:IJL~1U'U 
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5.2.4 1~L~fl8U~~Lai~ <Hypocbondriasis> a1n11 H,ypochondriasis 

n11~~~1~~1u~~L ~un~1~a~~~~nn1'Wn a~~u LL~11n11~11~11~n1~~~L~u~n~ 
~ , 'lJ G\ 

~~n~ru~1na~~U L8~ ~~~1~~ 
~ ~ 

~~ L ~u~ 11:iJ L~1~~ L ~uati 1~1uLL 1~~a~1b~ Lu11~~~11:iJ~~i.ln~na~~~~nn1'WatinauLL~1 
, ~ , !J 

~ I Q <v 1...... I I 

~~1~~~:iJ~11:iJn~1~a~n~a1n11n1~11~n1~~1~ ~ 
~ ~ 

' ., 
LLU1rvl1!18n 

' ' ~ ~..... ' ii ~ 

B1n11aun:iJn'W~11:iJ~1~ ~a ~1l:iJ 

.q.q .q ~ 

5.3 1fi~~fl11:lJLfl1E~~1EVl'UL8~ 

., ' 

~~UUL11~11~~~~~~1l:lJ L~;~~~d~~UL8~l~~n11l~iITn11 

LL~ 
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~L ~un1j~~~ 1 1l1n~~uri1~ ~~1~~v1~~t: L n~%u L~un1~~ 1j~ ~'i'.ln1'W~~1~ri 1~v,~ ~ 
' 

' ~ 

~t:L n~nl') i.J~ tJ'ULL-J~~1'll n 1 1t:~ l~fll8 LtfU n~11iL U El~1'U ... l~ 'l 

' ' ' .c:»i<'4 .._, ii <lC:. <v 0 ..... i,,o ..., <S •') .C.. I 

rtCJ1v. 1~,rn1mL rit:fl 1ll1~1uri1u1'lc.:1Viu -J~n ~'i'l l~WJj~ n'U.inllmH mH 1-mEi L'U.fll 1t:'Y1CJEJ'\H'l"31rJ .. 

' ., 
l.; q .q, ..... .::-.c 

~ 1l lll'l l'U.1'11U1'1 CJ1Vi'U.~~~ 'i'.l'U. 
" 

' .C::,' I,, 0 I I 

ll'U.°lffiLj lfl11~~ l jtJ'\J.j~Dl'Wnlj1'l1~ 1Uft El~jl~n18 L j lEJtJL~lltl 
' ., "' 

1rn.J 11~mmL~t:~l'l l~ L~titJLUI111:::~mmrn::: ~Burim8 L ~ El L CJ~l}!n 1J~~1~1-.J 61 ... 
' ' 

ibt:-;51~'\t LLtlt: L ~EliN'i'.lDl 'W~\11.yj~ 
' 

~ s., q 

L lJ El'Ylnrl'\!\ii El~ j 1.J 
' 

q 1 ..... ,._,,~o I 

Lrnt:flrufl l'W~ n ljLL'i'.l-J'i'.J UnUL 'WEll'l l LlVi'U..-J 
' 

... ' ' 
ut1n~1nuu ~ru\.'11Lurijt11Jri11~.-JL~llfl11JJLri;8~L~an Liu ri11l1~1.J~~it11JLu~1ut:~JJ 1 ffn - ~ ~ 

' ~ 

rJj EJ1.Jv:J11 LU1Jl11Jlrl~l -..l .., ~~LLl'lfl~ l~fiu 11J Liu ..:ia LI. ~ ~n L Vi ~l'U ~1Ul.L~riEJ L~ L n~flllll 
" -... ~ 

Lri;8~1u~~1~1~~.-J~u 011.Jv:i~ri~1JJ11~LLn~11~~~1.-J11J1~~18~1uu.~ri:::1uu.~1 ~ llll 
' ~ ' 
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~; 
~ . b 

Grt~1~GLt2t1TlG~~~~1~1.TlLC'L~C'G~C'~L~~C't~t2tC'~rtLt~~~~U~~UU1~.i.fl.t2~~11 
,. 

Tl~ULrtt2tC'~rtLt~~ Tl~ULrt~B~~1C'~~Tl~ULrtrtLBLB~rtLt~~1.C'~~UGG~t~~C'~ UGG~k!'.k~G 

~~ C'~U!!-~G~l'GfW 1$\~Tl~~tfl. 11~D.~tfl.C'~~C'Ll1 fl.l C't2Bl3~11~U~~~~TlU11L~~TlLC'1ULrt~fl.~t211 
"ti "i "ti I I 

b ~ 

~LU£U~~t..fl.~11 tB~ 1 C'L~GTlL C'\£'11L!f Tl£:~ft.i.LG~B~ 1 ~'\._ C'B~ 1 C'L ~Tl~l1~B~~~~~~11~11Lt2t. 1 

~ b 

~~k Grt~1~Gt2tC'~Ulfl~rtLt~~~~U~~L~~1t2~~11 ~~~1~1,G~111~1:'~1C'L~GTlLC'L~C'G~~rtLBTl1, 
,. ' ' 

~t rn 1nlflBLt2~TlGrlJt.LrtL~~t~BG~~t ULmltTlL~n~ iu~n~~~,, ~tfl.t ~B;~ mLt~BLt2~TlG~ 

~~UlJ.t..LrtL~U 
:" ;::> Tl~Tl~, ~~1. ~B~~ Ht:Lt~l1~m~~ rn~~TlL C'L~Lrtl1~U~t~11 L It., L(t t2, ~u 

~ ~ 

BL~tB~1fl.t C'GD.tL~G~fl.1.-L~~il~1 .i.~~!2~ C'!!-~~fl.ttLUB~1~1.TbG~~TlGru~fl.lLt2tiU~fl.~ 

Ll!!-~B~~1TlLC'L!fG~1 Tl~1Bt21.i.LUL~~C'LUU~~~1,C'G~~l U~L~m~L~~1,B~l~B~~1rtLt~BLt2~ 

b 

TlGrt.LU~~~1.Tl~C'Ll1 Tl~ l..~L~~B~~,C'~rtLt~BLt2~TlGrG~~~t2.i.LUTl1,.i.LU~~~t2~~11 

~1BL.i.~TbGTlf1.1~~~LG 

""" -;:> 
b ~ 

Bt21~~1~B;~1~i12~~!1L~ L.. ~~1.TlLC'LTWi~G~1~G~nt.n~t.LUl!l~1~1.L~BLUL~tLUTl~1l!lB~~, 
' ,. 

rtLt~ lflUJ.Gl£lTlf1. 1L~C't-'Tlfl.1 Tl~Bl~.i.fl.rtUC't-'Tlft. 1LH~11 C'!'.~LlRULrtGt~ LTllJ!'.L.i.fl.C'~ft1U~t-'T1.f1.1 
~~ I r1 0 ~ ;:> ' P:::,.~ ~ ;:> ;:>I ~ ~ f:i. !'?' <'b-1 h~ ~ ;:> 

b 

~B~~irtLt~L~fl..i.~G~~h~B~~1rtLt~~G~1T1.1.P.i~~~~~Tl~LRU~.i.LU~~k ~~~h~~~~~~~~C'GD. 

~ ~ 

C'~~nt.\~m~, ~B~~ irtlt ~L~G~~~aGu .. , ~BD.~LtUTl~C'~~.!'.Utl~ TlL ~Tl~ Ut2 ~im~, ~ 

P.i.i.L~U.~~L~ 

' 

b 

nr.i1t. iun ,.,. "' 

.i.LU£1.tL~t2~~~1L~.i.LUP.i~l 
... ~ 

b b 

~U.t.£1.Utl~11~~ 
~ ..... I "' 

... 
Tl~l1~~.t.UUTl~l1UTlD.~U1~P.i.i.~1rtLt~ 
~ ..... -~ ~ ~ 

~t Ll11 Tl~, ~1. un-~~P.i~~, rtLt~P.iLt2~nGrG~~ D.t~,, 

L.. P.iLl1~C'L~G~~~ 1~L~1 C'~G~~ rtG~~t 11~~118~~1 LP.i~~~ 

rtll~~Ll1lfl11 
,.,. ' ULrt~r.i;~, .t..LULG~G~~ ~.i. imhL~Gl18~~1 LP.i~~~fl.~Tl~C'Ll1 n~tP.i~, L~, ~~ 

G~~rtG~l!lt ,,~~ ~.t.LUTlLlJ~Tl1. n~~L~Ul£11~P.i~~, rtLUm~l1Gl£l~l LP.i~~~fl.~Tl~~t2~11Tl~ 

' b 

~h UL~~.t.fI~t l lfl~~t l Tl~ 1l!l~1 TlL ~L!:ll:.LUTl1, t2~rt~P.i~ 1 ~1. L!:l~~ 

b b ~ 

~LG t~rt~~~C'~n~n~ L.. UU~P.i~~irtLt~Tl~UG~~~~.t.LU~UL~ fl.tP.iL~~t211 C't2~t2~~~~P.i~~, 

6Z1 
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(;l"l "J';J~l'in fn.Jt'l1l1 Tn1..J 1'\Hl B..J~l..Jllltl lLt'lt:~B'Un~L! •h 1i.J'i'.J B-Jfn ~Ull~t: 1~~ll. 0 ~ "' 
'1'11 LV~ 11 

'I.I "' 

'Yl1" 1tJ-:l1a~l"U..f'\l -.i::: L f11tJ(;]'Vl;tir~El'Uf1"' 1t.l'l~;BB1";J L ~1rr1111 ri1;iri-.i1 r ~ f11tJ~ L~tJ1111~~u~u~:111 1 
'I.I 

a 1 -;;i -;;i:::~u,(;1u 1m 1 fi-:irn·v1;~ 1~n1'Yl~~ri 1 L ri1 ::: L!l(;]-l1H ~'U~ltll 1 ~ L ~'tl -:i1m~t:! -l L ~i! 1 ::: t.J ::: 
"' 

' . 
I qq~ _q c:i .c:.t..c::i I .::., ~ ~ q I 

1111CJEJ'Uf1~ 1ti-.i TI· t1'U "' JJCJnv, ~ 1tJ11:lL il'u 111 1~::: n(;] -;;i~ ~ ·rn1111i;,in~JJ ltllL 1.J 'J~1 -:i "' 

~1~;:1.Jm1CJn~m~u ~i.J1::: Lt.Jil'~m:i 1 ..J~-:i 'lum1ri~1f111JJ L f1 1ti(;] L VJ 11:::i1 11~ L 1l;~n~u L ti..J 
'IJ 

"' ~ 
JJ1n;'u ~D-.Jfl 11JJ~ f:l-.Jnl"Hlf:l-.J~U L f:l-.J ~fl-:i i:lMI l 'il f:l-.J \j)U L f:l-.J LL~t:'WCJltlllJLLn1'il i:lMI lU'U~"JtJl'l'U. 

~ ~ ~ ~ 

"' ' 
Yi-:iri~-:ii.J111m! lll~::: w~-:i 
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., 
~u,-1i1n1ri~11li'Vl!l~ 

' 

' ., 
enm,-111..J~~LLri~ L 1'ri111..J~m 1'll'Lu~"1..Jcn!lrin~11lJ1LL~"Juu ., "" 

'VI 1mJ"1..J Ell!l L n~ 
"'" '"' ~ 

Elln11'~..Jmh1T1"J'Ji.J1mnLLlol1'l~~..JLL~Elln1''! L ~'U 1limn L ~ff;;)~ 1~'11Jll11'~mnLL~ L ~'U ., ~..J 

1u~~~DuT111lJL~e:i~11 L~T1111..J~~L1n~u~n~11li'Vl1!11liL~uT111lJ~1..JLL~ 1 1,-ri111..JL1'T1 
' 
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n1,-~1,-~~fllt1~n~1~na~~~~a1~ .. ".. .. 

' 
LL~ 

~~an11~i~~~iJ~nua~~J1~~u~~1J LL~~~~~a~J1~L~a~na~1u11~n1~~1~n~~~~~ 
' ' ~ 

~'i'l.fl1\J 
' 

~ ~ ~ 

a1i-l~11ru1~1~~ J1~~~1~~~ 

" ' 6. 1. 1 fi1"1"l/'W1i 
~ " 
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Liun1 11N;1~~t14LlJU'i'ltl~~l1~1~~Unlj~jtJ~ IT1~ 
" 

<l "' 
LLlN::;lN~LL 'J~lNtl lJ 

'I.I 

v 

'Yl EJ~lJl'Yll~'W'U1mnll 

' 
i; c;"' ' C: "-" i ~~ r-J 

'61.Jmrn11 L i.l'UCiii'r :mmnmru . 
• 

~trJ~~~~Cii~~~1~LnU 50 ., ' 

iN(;n.h::;mru 110 ~ 
' 

~ ~ ~q I 

1m~ m.J.'i'l -1lJfflJJ'llJWJ llliJffW1 tl~'Yl l~ 

v "" 
'W'UITm'nJLLl'lnl L 'U~ 

' 

' ' <II 
LLl'l L lltltllE 

' 

G Q .4i ~ ; Ill "' I 

~'i'l ~l'liJLlJtltllEL1lJEl~L'i'll'JE1U 
"' ' 

LL~~!)")'(] L ~~ 1UlJff'1:::~nl~~lNlJtl~ 1l! L ~EllJfltlE L ~~ElU~mL ri 
' ' 
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L 1' 1 a1-;;i-;;i~n~T:i 1~11 ri11JJLLnLL~~mm tlu 1jri-Wu1m1'1'JJ~w,,fu,nriu1~1i.Jn1ma~JJ1 
" " " 

~tJ~j~1J1Jfi 1 jr\1'El~IT 1~ 

., ' 

uBn-;;i1nua1~1j~1~on~~~nriru~ ~~a 
" 

( 1) 

"'°' .. ~ 
( 3) 'Yl f]'lt{) L ntJ'"Jfi1J 

.C::., 2/ q q <ii I 

fil j L ~'jlJ~'"JtJ'"JmlJULL~~ L n~mL 'j 
( 

<!l'~n~ 
( 

L '"J!l'LL"WYltJ 2532 : 105) 
"' ., ' 

'Ylf]1t~UL~ai1n11'1~a1~1jrJj1J 
' ., ' 

~lJ LL~~~lJ~'"JU';J~1hmi1 l~Ell!J~U ~~ 1~LLtltll~l'j~li>J'"JnL i1a~i;i-)fo~1~ "l ~nCJ~ 1~ 
., 

LL 'IJ~ 
"' 
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~1nm1~mnv.i1.J~1 · ~cs~ Blti~Ltim~1~11.JBl'Vll11~fl11KL~~ 1~~JJ~·:ru .. ., " 

' ,, 
Ll u~u 1tll'VI 11·1rn~ ~cs~ Elltl L'Ufl~JJnU~Eltl~-1 ~~ u .,.., 

' .., 
ri 'i1~mtJ 1~11.Jri~•rn~ 

( 'il ) 

( 19) 

( ~) 

1~111cs1 1 l ri~l'l1 ~ 'l_Yi1hwv1 mnin'! c:s11 l ri~l'l1 ~ .., ~u~mninti \ Liu cs11r1~ti~ n1J. 
" ---

~11~1LLJJ~~ ~11~111 L1: l n~~'Vl~El~l'!\Jtifl~ l ~J,¥JU ~'1 'i_~'WtlltllJJfl l'Vl'I!~ ' EJlVll ')' lJm u 1 

.dj 0 ~ 
'Vl1BLl'l!~'UlBl'Vll'J~!lfllVJ rnealth foods) nu 

. ., 
Ell'VI 11~7:lfllVJYi1~Ll u~1! 1~~~U 

"' 'ill1 

( 'il ) 

.. 

<~l 'Vl~flL~tJ~CS11Lfl~~l~ 'l ~~'l!El~LUEll'V\11 ., 
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,, 
<~> ~111~1m11~~a1~ 

,, ' 

~~~~UL~ai1~~~a1~~n1~ 
'"' ~ 

'"' 

'"' ~ 

~ I I ' 

1u~~~DuuL~a11~~11~1~a~1~~~1~11~aan~~rr1~~~1~ 
' 

' ~ <Clll "' "" 

~1BLn~1~a~n~~~1un11~a~ 

' L 1!1'LLV.Ji;f~ 2532 : 124) 

< 1> im~u~ 

' ., 
~~~~1~~ULU1~~~1~L~UB1~11 

""' ~ ' <Cl. ~ q .c:.. c::. ~ 

n~~11auL !J'u1m~u~11~ LL~nmwa มห
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ii~~ ........ 0 ~ 
vm Tn L i.J'U(;r:r'1lJLLci~ri1ci1tJ'Wrr 

<:J 1 L • .c:::i. 

jj~R~8~1un11Ln~8En 

~w~ii'CJn1t: ~'U.fl~~JJ ni.i.'il a-:i 11-:imt1 1~rnhm 1 -:i m'~11 1-:i 1u'il fl ,j L ~~ L ~EJ~1~lJ 1-J1"6Ji 
' " ' 

(?.) 
<>;-"' q 

~ Cl. UtJ jj <Selenium ) 

<Sodi lllll selenite ) 

<Brewer's yeast) ""' "' llel~"Jri l -;;Jjj <Wheat germ) 

< 4) ~1.'Jrl'ULlel~ DJ~Lti-tii.i. <Cyst ine LLiN~ Methionine ) ~11 2 ati1-J~ L ~un1~ 
' 

UCl~'WlJ~li"JEL~jjfllE~E'ilE-J 
• 

acid) 
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(7) U'J~~~nLLEl:a~ <Nucleic acids) 

' 
E11m~ rimim?i't.J 

" 

~'1Ll -:i~~Elll~~El~'1LL 'J~~t!ll~f11"l l i.J~r.JUllD~'1f1~riu~1r;m1l.i~1lJ11m.FiiJ&\-:iriu ~'1 L tru nmnn 

fi"l1ll'il'1~ ~~tl~ttfl't.J LU~-JLL J~~ElmjlJU1t~~~1-J~UlJ1 ~'1~ L ~UE!i.J~,-,.~~t!f111~1"l-J~i\;l 1~ Lli;i , , 

'lu~u~-:it11't.J~-:i~n~~JJnu~1 1a-:i~1 ~1tfi't.J~1u-:iul~'t.J-:inu~a1-;,iL~ai.J~,-,.~a~1-:iJJ1n~E1n1,-
'lJ ~ '-J ~ C\ 

~11-J~i~ an~'1t11't.J'J~1~ iJiJ~1-:i~ ~l~Elll~JJ11nn1~(;11JJ1't.J~BJJ1l.i~1JJ11ni.J~iJ~'JL~Ln1niJ 

~-JLL J~~BlJ~ L i.J~'t.JULL i.J~-:i a~ L ~lJEl UElf1'11f1~~'1LL 'J\;l~Ellltl1'1 L ~u&i-:i L ~-:i 1~ L ~Elll'il'"ll 1~ Liu ~u 
" 
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~flmL~-JLL~~JJlfl ~J'\1lU-J ~iifl'1t:LLrl~'U L ~Jfl~lfl'U~Yil -J li!L'U~~lJ fl 11i 1a L ~i.J Lrnt:lJ~f)l J t: 
" 

., ' ' 

11ri~i.J1t U6~11ri~~L;B L ~E1~1Jfl 'JllJL~8~1,j 61 

~-:i ~~lll~'il~1J Lu L ~n'61tJLL~t: L ~n~ij-J 'l~'.Jfin 11~ l tJ 61 
I 

L~El'U'\1lU-J~lJ~~li.JTIB'1EltJJt:L~~'6li.l 
~ 

~ ' 

~-Jilu"lu~-JfllJ~BtJoWOO 1 Bltltli.J L :V.~i.J'll El-J~1t: 'il'lm 
• 

' 
I ' ' 

i-:ii.JL~~1:::'61n1~11!L'\1lru~~i~~ut11-:in~1L~ElL~1tiuL~ti1Jnuriu~a~1u~-J~lJ~Elti 
~ " 

C.I "4Qo &I 

'UElf1L'\1l'UEl~lf1El1J~L'\1l~U~ 1~1L'\1l~f111 , ' . 
q ~ G q 

U~t:~lJEl-J~f111L~1lt:'\1l~El~ L~ El~U~-J~1J 
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i.I I "' II 

~inL1'flLV1~1u ~~~1~11ni1~1~~u~~)~~u~11~uan~1n1uau1'fl~BuLn~u 

1. 

:Sm4 (Cigar) "" "' 'Vl1El~1L~U (Tobacco) 

"' ' uein L wuei~1nuqm111'fl~~ L ~mm~ 11'fl'll 1~~11ei1V111 "lmJ"!~ l 'Yl~rl 

2523 

1111 "Smoking on Health The Choice is Yours" ~~1.h~L'Yl~1rml~.rn~n1rm11 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



142 

"' q~ ~ 

S1 Jj~~1Ji:l'l~~~~~:lJCJ~ 

nl jfiJ1Jf9:lJLL~~ ~(;)nlj'~1Jrn .. :fL~CJ~~~ ~'U ~~~ L ~tl~'Cl1111iJ'(I a~1Jj~i:J'l'il'\I. 
~ ~ ~ ~ 

' ., 
YILn~~u 1~Llri < m:1J B'\J.1~t1 2530 : 3 ) 

2530 : 3) 

( 

q~fina~ulfl~u~a~1~n1~ 
( ' ( ' 

<nl q~u L~i.J 1~ri u1~~u~q~ITT11L~Ln~n1j j~f11~L~a~~aa1~J~~11l~:iJ~~ 

' ' 

'1\1.ri~LJID,;~~ iJn .. , 

('(I) ( ., ' 
q~fi~aj~LJ11~1~ ~ na~11~ n1~ u1f1~u~~~q~un~ 

( ' 

~Eljl~n1s q~finj~~u~~1Jjlfl{)L~a11~n1~1~~i.ri1Lf1~unu1~ua~ 
• 

~ ~ ~ I 

nu u1~1~ u1~a~a1~1j 

' ~~~1L~Ln~q~fin~~a11~n1~ 
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• ., ., 
nJ"~ l 1'11~ ti1VI 1J"LL~~ii11~1h.:i 1'\J.Utl't.l~-.J u ltlti't.IEllV\11" u l~l't.I 

G ~I i ~~ q ~ tJ ~ . q ~ ~ ~ -

';,}~ L V\'U 1~r;nrp'ltl1'.I El-.J'U L'fll'l'U'\J.'\J.';,}~flj~l')'\J. L'\J.j~'t.J~LL 1"n lL~~';,}~JJC)'l'lflnl'li'.J'U L'\J.'j~'t.J~V\~-.J 
~ 

Ulrl;;'U~~fln~~~JJ1~~-.J1'11-.J1.hn L ~EJJJn'lltl-.Jflj~ L 1'11~El1V\1J"Lrn~ii11~ 1'11-.J 
'lJ " " 

n1J"~~~JJLTI11'11~~1viu-.:i Ul'fl;;u~rin~~~JJLn11~1u11-.:in1't.l~J"~JJ1ru1ti't.I~~ 80-90 -;,i~rin 
~ ~ ~ ~ 

~1,.~~~rinnDtitin1'11-.:i1~ tit11-.:i,-1~L~1 LL~n1D~~11~L~u~1-.:i~~rinnD~1't.ltitinJJ11~~j~JJ1ru 
'lJ 'lJ 

11124 i'.lti-.JD~~11~~L~unJ"~ utin~1n~u1ri;;u~-.:irinnDn1't.ltitinJJ11'11 -.:i~1 uJJ~1't.I riu~~DDVI; 
" 'lJ q 

2528 42 ) 

' "' 
.Wrri'.I ti-.:iu1ri~u u1ri~1i.~.Wi*1-.:iu 

' "' 
ti1n1J".Wrr~Ln~~u-;.i1nn1J"~D~ j~1'11u ~~~11~ 

'lJ 'lJ 

'V tJ tJ I 

-;.i~n~DL~'\J.~1U~~Eltl'U~~ 
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. ,., 
Ellfll'H ntJ'Jfl1.f!'ll-.:l L~'UmJ'Vl l'tJL".\il n~nu Liu 'V!ltJL".\in~ 

,., 
LL~Ellfll1' L 'V!~l1ilJff'1~'V!l'tl 11J'V!~-.:l ".\iln 

L 'Jc:Jl1J. l'U 

Q,. I I I 

LLc:J~'V!c:JEl~ l ~ti~ 111 L ~ti-.:iri~lJti-.:i ~~1ln~mnn-.l1riuri1l!1~~mm~ uan 
" . 

.., ' 
'~ 4 ~~ ~ ..... 

tltll-.:ltJ-.:l'V!~tl~L~El~~jlJru~-;i'V!'U~ 

.. . 
~ ~ 

Ell'V! 11' L 'WlJmmru 

. 
"Jl 

C2) ri14~El'UlJEl'Ut1n1~~ <Carbon monoxide> ., .. . 
" 'lJ 

'IJ .., 

~L~LlJLn~~'U <Carboxyhemoglobin> 
,., 

i>Jltlt1n:SL ".\11i11JL~tl~~"J'U~l-.:l 
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(3) 1~1~1L~u1~E11u~ <Hydrogen cyanide) L~n~~~~~:::~1~1E 

L~aD~1.,.,~a~~lJ~1u~u ~~L~u~1u~nuL~Err11lJ~1~11~a~nu~~~n~1n~1nchJ.~:::aa~ 1-'11a 
' ' 

' ... 
n a~ l ~a~~a~~lJ~lU~UU L ~ELL~J 

I G t; ~ 

1l~filEfif.'llJ~~1llJ~lU~lU~llJIT11lJ~l~ 

., ' 

1a "l~ L ~lJf.'l::: ernn~1D1n aT;i~a~?i~nuL ~1:::~m ~mhE~lEL~LLi'l:::~~ L ~m:::aan 
" 

"' i1'4:::1!ua1~~1!11~ 

., 
~~~~~11i11~n1!11Daan~L~uua!l~~ Ln~a1n11 

... 
LLUUf.'\Ulan 1m1a1-J VlaD aanrh~~1l11~ m~1l!Jrl"1~1Jll)~~nn1~ ~lJ~1L~l1~'lu 

' 

... 
< s) ~1111 lilu~u <Tar) ~1:::m:nJ~1!1~11~~1!i~il~ Liu inm.rn~1~~~n-

" ' ... u llJU~U~t:~Da'El.YhJa~ ~1 Li L n~m11mrn::: 1m 1a1~ ~1 "Hri~mn.ia-J L V\'Ut!E~l!J 

~11n~i1~1l1~DD~; t~ulJ:::L~~~a~ 1 'tu aoo ~~D~.,.,;~~Lnu 20 lJ1u~a~u <L~uL1~1 
~ ~ ~ ~~ ~ 

30 ~~u1~) L~UlJt:L~~~a~ 1 Lu 23 
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210) 

~ ' 

~~~u)1~~1Jir'lu~~~11~~1nn)1~u1~~uuVi;~~ 6 L~l .. ' 

Ln~l~a~~1nL~n~n1JL~~~L~u1~1~~ 1~1iL~J1~n1J~~a~naun1Viu~ DJ~~1ru;a~~~ 

20-40 ~a~L~nLn~LVi~lhl1Viun~1ua~n11 2,500 n,~ ~~~DJ~~~11~~~~~Vi;~1n .u .. ' 
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natal period) 

" ! I.I I 
~ ' 0 

1nLL'tJn~1nt)'Unll'l'U~ n~u1ri11~~n111n11 
' 

~ " " 
L ~n L l'l~11l-;;i~~1n-)1i.Jn~ri~11~mtiLrn~°Clllti-.l 

~ ( 
('U11~'U ru °Cl-.lTI~l 2532:20) 

n11°Cl1J1Jl'l;Yil l~ l n~B'U~'lltJlJ1nn-J1nl''S°Cl~n14LL~~°Cl1J 1i.J~ 
'\.I q 'l.I 'U 

'' c:itc:it<l!S,.. 

1Jt'l'l'YllJnumti-.l 
' 

" ~lJ~n L ~u l ~ti~-J 1~1i1nn11riui.Jn~ 

' 
- ti ' .::» 
tiu~11tJ'Utitin11ul'l1~11lJ~l 

' 

1Jl'l;LL~~,~~1J1Jl'l; m1m-;;i~ L ~'Ull~ L ~~i.Jti~mnn11n--s1m i.uri1auri=:f1~~~~1~LL~~n11tJ 11l-l 
' " ' 

' ' 
' "' "' nm.1riu rr~1J1Jl'l 'J 
' .. ' 

Til~~~l~'Ultl ';J~l~'UlJ~ L~~UtitJn11n~lJfl'U~~1J1Jl'l~ LL~~Til~~~l~'ULtl 
' .. ' 

' 
~~1titi1tJi.J1~lJ1ru 30-35 ~ ~1J1Jl'l~1u~~ 2 ~ti-J'Yln~u i.J11n~11-;;i~ 
'l.I q 'l.I ~ q 

10 
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'W1r-j1m"S~1J1J'Vl;~1u. ·;ru.:inmLc;i~~1JlJl'U 11J. ~"him~ L ~'UlJ~ l ~~1h:i(;lmn LL~'VllnV1t1(;1~1J 1 i.J 
\J q \J 

q " 

' ' "' 
1.J f"lt511~mnn11~Yi~1111'V11L(;ltim ·n~(;l~~u L ~ 111.J~u .., Lrn~i-Jumm 

'lJ 'l.l q CjJ 

' ~ 
L 'l'lln1J, 

~u.~~1J1J'Vl~~11J. -;i1imn LL ~~~mnu 1u. 1J.f"lff~1n;i::;~Lmn~ L ~tJ~~f"lm'J 
\J ' \J 

\J ' 

' It,. i,.o I 

~uri1~~1111vi1~~~L~E~(;lllJ~l~1J~1n11~Yi'W11~t:JE1~url 

G 
lJ~L"S~ tlf"l~i.Jf"l(;l CBronchogenic carcinoma) 

., 
l "S~ 1un~lJn l~t:nml'i L 1f"l~ ~ n El~ i.Jt:Jt'1 

q 

CChronic obstructive pulmonary disease) 

CEsophagus) 1(;1 C Kidney ) LLc;i~~1JBEl1J. 

G "' CPancreas ) 'Ut:JmnnlJ~ L 1~Lrn1 

"" G ulcer ) Llc;i~vic;it:J(;l l c;it:J(;lll(;l~Lltl~ CAtherosc lerosis) 
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<Ethyl alcohol 
... 

'Vl'Hl Ethanol) ~,:i~~tll ~~nnu~1 ., 11b1 "Grain alcohol" 

'Vl;t1~1,-~u ., LLtic:intiilti~tl;11rGwr;;i~~ti,:i L ~'ULLtic:intiilti~~1~1n~nnm,-'Vliln 1vi~tr1"1llt1'1~ 

~1'li'1~m-;;i1nn11~,:i L ri11~~tlirlurn,:i ti~~1-..,m1ll Lrn~-;;i~~ti,:i L ~'UL tirlc:ILLtic:intiilti~ L r\1~'U , 

., 
li1nuuti~n-:l1uti1-;;i 1l!m~LL~Y11 'l~m11ti~) 
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<>I ' l 1JEJj 

~ 
fl171.Jl'l 6. 1 

"' 1 ( q L 'Vl~ l 1U'/l'Ul'l dry 

"' 1 ( q, l 'Vl~1 1U'il''Ul'l'Vl11U 

... .... "' 
-:i~n 

~ <>I 
1J j'U"1 

... 
1El"1nl 

... v 

l "Vl~l"lJJ 

.... 
EJU 

LLlJL '/] '1 

LL~'1 l~JJ 

·~ 

\ 

~ ~ ,qq 'i. 4 4 I ~ 
U~fl.J~'l~1m'flB.JL8Tl~B~nB~B~~Ba 'ULfl'lB.JfllJ\.Lfl~~~'Ufl .. 

., 
' ' 1l}1~n~u 'il 1 -:im1 L cm.:i an 4 - 6 

<Malted barley> 

ti; ' 1l}1~n~u u 1 El-..J'U 10 - 14 

ti; ' 1l}1~n~u 'U 1 El'1'U 19 - 21 

., 
' ' ' v 

'il 111J11 l ~EJ-..:i an mm 40 - 50 

<Malted barley ) 

ti; ' ' v 

'U 1 El'1'U n~u 40 - 50 
q 

ilur.J~ -..:i Lrn~~, ,.~u ' v .., n~u 40 - 50 

' ., ' 
~1 l 'Vl ~l n~u 40 - 50 

~ 1n~1,.-v1~1Einil~ 
' 

n~u 40 50 

., ' 
'fl 11 n~u 35 

., ' v 

'il 11 n~u 40 
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' 1J1~rirr < 9 il1~Lll°l~ti1 1 n~JJ > 
• .c; ' 

lL?lJJ'flilll°l 1Yl1-J 
" " 

l~11~i1~~11Lri11"111JJ~u11 n11~JJ~11~~~JJLunru~~ti~Lu~ti~Bu 1~~11~JJ 
"' " 

~ -.::::.. ~ ..., 
L~ El~~1l1ill~1~U-Jn~1~ 

' ' ' ~"' Llti~ntit!EJ~ 70 L i.JEJ1 l 'o"u?i L'6 

~1~11JJ~~El1~~1~U-JnEJu~~~1 L~l~l~El~ ~1til~~~1L1ill1El~ ~LL~~ i.u~EJ-Ji.J~~~n11 

uu~?J1 i. ~Llti~n tit! ti~i.1i.~ ·~nJJ L; JJ;'\J.~ll?in~1-J nu~ 1JJ~m:Ku~n EJ-J-J 1u LLEJ~ntitl ti~rin~~7JJJYl1 -J 
"' "' "' 

' ' 41 II q I 

n11~JJL~~1nru~rin1~l~l~ti1~1111-J~~~~ 

' 
LLtil'lntiilEJ~Lu L ~El~ 1~rn~ i.u 10-15 u 1ri~~-Jm1~JJ 
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~a~na~a~~n~~~~"Li1~i1.Jn1Enn 
~ ~ ~ "" 

' ., 
LL~~~1.JY1Yl~~'"JE 

q 

( .! 
LLti~na~a~m:inrp1fm~~"a.J LU'7~E~LL'rn ., ~cm~m~-:iuu·:ruarnrn.J 

~"El'1 <Cerebral cortex) vimn~t.J~vi al'"fu~ri11.Jri"~~"ti-:i~-:iu~1..:i <Medulla) '111 L~ 
'JJ ~ 

fl'"J1.Jfl"ri11"1~nLL~~~~~n'7'7"na-:i1.Jri~~ L~ti~"L~~1Ln11~1'1u~~nnn~n1~n1'7fl'"J1.J~" i11'l~ 
... "" .. 'l.I "" .. 

' ., 
~~~.Ja1n1'7n111111.J1-:i~u~a1n1'7~"Ll'111 t.J~~1n~1-:i~~~"a-:innn~~La-:ii11'l~Ln~n1'7n1~ 

'JJ 

... 
~~~'1~~~1..:i ., n1'7~~~u'l~u~~~1~ n11n~'7~E~~1.J ., u~~1~1~ ti1~~n11~n~"1~ 

' -J1E 
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~ ""!\ I q CV 

<1> n11ln~~~El'tl1~L~'CJ~~~u <Acute alcoholic poisoning > 

~ Q ~ !U q ~~ 
L lJEJJJn11~JJ l 'Vl~1JJ1n '1 ~t:lJEllnl'J L lJ1 <Drunkeness) ll~t:'VIJJ~~~fhJ 

~ i,.> I ' I,. I 

\711'EJ 1~ri~u L UEl~ ~1nllEl~flElt!El~ElElmrnITn~~JJEl~rl~i1C1-:iue:in ll~t:~JJEl~~liJ.~1~ Yi 1 L~ l n~n11 

~1'l~~lJn11~11lJ~1~~n1:1r~::: ~ti~n11L ~EllJ <Alcoholic 
' 

cardio liomyopathy ) ~~~m'J l ll~'CJ'UlLll~~mnn11EJ1'tl1~~'U ., 

~ CV q tj ~ 

'Vl'JEllJ~~El'J~El~ <Hyaline bodies 'Vl'JEl Mallory's bodies > 

,,, 
~ .:::=:., l ~ CV 

(2) nl'Jln~~~El~l~l'J El 'J~ <Chronic alcoholic poisoning> 

<::!.I ~ !!.! 

'Vl'JEl~'U~~l'V\~1 <Alcoholism > 

(Peripheral 

neuritis> ~ l ~El~~1~'du~ LlJn:::l~~~1~~mLEJUl ~'El <Megaloblastic anemia> 

" • q..., .... ~ "' 

m1l'l11~111~m::: L ~lt:tll'Vll'J ~~11JJ~n1:1<U:::~ EJ~m·rnm ~m 'JEJ'J ~ 
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~~fllKl1:::~Jl"~a~1~ <Cardiomyopathy> 
.., ... .., 
~m,ru:::fl~1't.lfl1.J -· 

... 
~1.JaatL ~n1J:::fl1j~fll~1.Jna~~1.J~auaii1~L;a~~1~'t.l1~~~1 L 'Vl~~~L "u 

q 

"' .., G 
l fl\>ln1J :::\;11.JLL 'Cl~< Alcoholic 

' ,,, ' 

cirrhosis) fl TH iJ~tJULLiJ~~ LU~1.J1'tl ffafi-u.11 l n~"1flfflj'il l~~ljBl'VlljiJj:;: LnY'I LiJ1~u 

LL~::: 1niJum~·11"u1w~1llaii~J'tl 
" 

<Hyaline bodies 'Vl;a Mallory 's bodies ) 

il 1 l fl~tJ~ L~'t.l":::~~~Ll~~ L ~uilu ~1~1ilm~1rna~JJ1fl '1 L "6~~":::~1CJ 

2. j~~n~1~ L1Juj:::'tJ:::~1.J~flL~1.J <Alcoholic hepatitis) . ~1.J~~nu1~ 
~ ~ G , ~ "' ~ , G ., .., G ~ • .I 
L"1UU":::LL?Mffn l ~Jj e.J'J'll'H! j:;: l W~lll ~fl'l'VIU 1~~ l 'Vl1.Ll 1.J1.L~'JU 'l (Lobules) 'ilU 1~u1:::JJ1ru 

q q 

0.5 2;~ 1 l"6U~LJJ"11 ~LiJ~'t.IUL~U~1~1~iJUl'Vl~tl~ ~1J'Ol~1't.lfl~tl~"l~'Yljjy{,f~1.Jfl1 "l 
q 

S,. I I ~ S,. 

L UEJ L ~a L n't.l-;iw-Uui11 'l~cb1.Ln ti~~1.Jtf~ L '11.1~11 
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' 
lJllLrl'Uril n~ Regenerated nodules 

~1n1n1~ LL~..::in11un~ ~i~una1~L~~au1~l11ru 1,000-1,200 , 
~ tJ t,.> I.I / II -

l~n'UBE ~11~~1En~a..::i~~~~1~'U~~1~n~1~~~nm1..::ill1n , , 

,,, 
11~~1t~11L1a1..::i , 

,,, ' ' 

'UBmnnU~n11 L U~~'Ull um..::iri~llB..:J chu~~..:J 

Alcoholic cerebellar degeneration 

!,/ I I I 

uan~1n1lri~lla..::i a1~~m1 l U~E'ULLU~..::iri L ~En11 11~~1m..::in a..::i L 1trun~ 

' ,, 
1 ~~JE~a1n11L~BllnB..:J~llB..:J~..:J~J1ll~1Um~~1..:J~~ "' .. ~ 

ll~11~~~~~~'U <Confusion ) ., 

<Mamillary bodies) - "Cit. <:it, oCll 

~'U..::ina..::iL1U~1l~ ~~ 3 <Third ventricle > 

a~~i~naa~~mL~E~ <Aqueduct of sylvius) 

,, ., ... 
fi~lll L 'Utl?Hl..:JLL 11'11111 

' ,,, 
1~~11uL~11~11n11~amL1..:JU'ULn~~1nn11n1~~11a1~ 11 
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' ~ 

n~B~~~~jj~~\JD~l~nljL~B~nB~L~ULtJn~l~L~f) 
I I.I I I 

~ ~~ ~ ~ ~ -
LL~~~nljLLmm~r:im UBL tJBL nff:li-JU 

.. ., 
~~ ~~'11 1 'l~ L fl(;)f\11~ 11fl-W'!f~11 L ~ o1~uu 1l1~1m·n1~~DBn 1~LL U.15(;) L \J11~fl -:i1~~u~1un a~ 

' 

LL iim~ t1ti1~~11 1h~LL~~ L vil'l1~uri11~ L n61 L~'lf~1nn~1 L ~~ ati1~ 11nm~ 
' 

~1~~1ru1ati~~ 6-10 LuL~ti4~~~11~ ~~11~ri1~D11;~1 f!~ 1tia1vi1j~~~ati ., 

1~LL~1i111~ L fl(;)n1j6'J6'J:a~~1n~1 L vi~-1'1fu61~u <U -:i~\71~ ru ~~n~1 2532: 29 > 
'lJ 

' ' ., 
viU.~~11 Ll~~~il~ l ~El~ 1~~un,-~ri~~a1ti~1n~u 

~ ' 

' ., 
~~~1LU'U~~(;)1~L'U.LLDDL61 ~~ 1~~~1'111 L ~a~1u -:iti~am1~~n.n1\J~~1niiam ~ti~ 11 LL~LL"Liuau 

' 

'Y\~61n~a ~nfl1\J L ~an~ ~ti~~ a1titia~ L ~1m~n a~ m,-~~1J~l'lu~1~~1u~nfl1\J~~LLl'i~ti'Vlu~~1 ~ 
q <t "U "'I "'I q 

' ' 
L ~an~ iti~~ t11ti~fl11m ~a~ 1~,.~~1~11~n1tiLL~~~l'l L~ ~11flnti 1~ L ~m ~ti61 L ~tiu ~~m~ 

" ' 
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riur:i1'1'1~un L ~8~18 L 1Cl1 r:imnrimm~-Jn~111i.J~-J~'U L'Vl~LL~~~18 L ~mL~'J 1J1-Jrl'U 1~~1r:in1~ 

~'1~L;1~1t.1n11~1ui11i.J L'\iJ'J1~~nn1'\iJL~El~l~1~L~')UCl~'Vl~~El1tJnt:J'Ufi-JL'JCl1B'UrJ')'J 
" q q 

6.2 ~sin~ 

' 
m1~1 L i!u~i\71!1r:i-J11ririCl1i.J~ri11~~r:i1t.1 '1~~m1LiJ~t.1'ULLiJCl-J1nri~nr:i-J~1\7l"PICl1'tl 

q ., , 

... 
i1-J\7l t:l'U Ll~Cl~'J~t.1~'1~~El-J ll11J~')Yl-J~1-J 1-1-J n1tJLLCl~~\;l L '1 

"' 
n'UmmJ'U-::!1'\J.!I El-J~!ln1'\iJ~1-Jn1tJLLCl~~~ •h ... 

6.2.1 1n~~an~1-J~'U L~r:i~r:i1t.11~ 45-55 ~ ~ririCl~~~r:i~ci1uinri~n11& 

~1~f]i1-J 'Vl~-J!I El-J~i\71 ~~rn ~El-J '11nm1 L ll~tJ'ULL i.JCl-J!I El~ 1-1~ mt.1 L 1t.1n-:l1 inf]~LL ~-J~i~ 

Ln~'11nn11Cl~1~~11nr:i-J~r:i~1~uLVJ~11-Jn1t.1'1~~r:i-Ji.J111~n1'\iJL~Ln~~11~~~~Cl L~'U~Clr111~ 
q 

' "' 
ih1n{)t:l1n1'H i.J~tJ'ULLiJCl-J L n~n'ULLn11~mt.1Lu~mKu~\;)1~ 'l nu 

1t.1inf)~'Clt:l-J'Vlij-J~~El l'tl'Vl~~'J~~ <Menopause) i.Jn~LL~'J'Vl~~~'J 1i.J~~'VI~~ 

L 1t.1n-:l-1 FSH <Follicular stimulating hormone) r111~1~11l L '1~!] 

"' ' Cl~.Ue:it.1 ~-JLL\;)r:i1t.1 35 ~ 1iJ'1un-Jti1t.1 40 ~ L~El~-J 1~bi\7lti1J~ue:i-J\;)r:i FSH L~t.1ci~m&LL~1 
q q " 

'1~ri1L~'J~~'VI~~11.l ~m:1ru~n1'H ll~t.1'ULL 1.lCl-J!I El-J'J~~ '1~ L ~u~~~ 
" " 

(1) 
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< 2) 'if-;i.J j t'. tJ~ L 'J~l'il t1.J TIT'l~1~~~~ut1t11u vi~EJu l'U 1u 1,:iLL tluau .. 
( 3) iJ;mm ~a~,-~~~~~~lU 'J'UJJlnt1.J uatitl.J 1,_"JLLU'\!EIU 1Jl.J!'lUEl l ~ 

" 

~'JJJ~ 111n1u!'l 11JJ;~nu~~~~1~JJ 1nn11n1,-LiJ~tiuuiJ~.J'ilt1.Jn 11v.JJ~ ~~El~l.JL~El .. .. 

m.Jriu~~~t11m11t1u1111111mJJ&11 i~nn.J1~ Lfl11 1rn1·1i 
" 

q G "' I i.J "" ., ' 
1Jl..jrJUEll~JJEllTi ljl~1JV.UltJTi j'JJJ~ ltJ fl 1 lJJJ"Ull j .J 'il EJ..j El lf ll 'J~~lJJJ lTI'UEJ'tJ {jl l .J, 

q 

111n111n~1~t1.JiJD~~~u1~tiLY'l1.Jri1~ 

1tiin~~'ilEl.JUltJ ~El1'tJ'il l~~EJ4LJJUL'\.oJf!Ul'tJ l~ll~in~~'ilEl.J~)~Lriu 
. . ~ 

L ~tJ1n11~V1ru.J 1u itJvill~,.~~ a1~~~'\.oJ11a1m11~<li.JLL~a1tJ 45 ~ LL~c:hu LV!QJLL~T~~'\.oJ11a1m 1 
tJ .. tJ C\ 

' 
~1n11~V1ru.J~a~a1n1,-L~t1t11tiL~E 55 ~ vi~t1 so ~11Ju~1 .. ~ ' 
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~u~~~1~1~ 2528 : 27> 

6.2.2 ~nq~hnnnT1il~L1™m '1~L~lJ~'1LL\;)a1ti 55-65 ~ 'W1J1~u~~~ill~'W 
' " 

' <!ii ' ... <:lrt, 

LUB-J'11n~aun1-JiJ~j~ 

.., ' 4 

'YljiJ~ililltl-J lU L ~lJ 
' 

' 
0 " .... 

nl~il1Ul'1'YIU1Yl 

' 1 il..c::il ii t.J I 

n1l~Yll '1ltJ'f1L'11iltJ1'1 
" I '°'Q .qj q ~ ...... 

n~lJ'Yl~-JU'1~lJ~11lJL~1tJ~1~nn-J1~ 

... 
~~llUUn1JtJ'f1 ~u LL~~-::llU~ 

"' 
... 

' 
"" " Lrn~lJf)lnlj l 'f1j1 ( 2) 

L ~a-J'11nmji.J~~ L n*1ru~u ~~'1 a1ti'1~V11Y11-J aamL~~mj~~~u L'1LL~nl?11-Jnu 1J1'1~U~l 

"" ' 

~ 1llJ~1J~ il-J L'1lJln ill'1'W1Jtiln1jYJ1'1 a1jlrlLL~~~~ i. '1ati~1j~tJ~ L 1~1V1~'1~'1~'YlltJ1i.J ... 
~ 

" "' 
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,., 
~u1iJ~uL~fl1ti1Jfl11~1n~u LLiiil...:ifl...:i~m1iJ:::'Yl~~..J~j')~'Yll..J~..Jfl~ £ .:1...:i Lu~nm~ L 1 .., 

., 
6.2.3 n11~11J~lj~E~~~1Ea1E~~u~ 66-70 ~ 

q q 

-Un ~~..J til!l~t: L~ L icn Lum1Yl1J':"1-.J ~~(;]~tl'UVi~..J L ;~ 11l~m1-Wm -;. 
"~ " 

' ' "" ' 
-c::.. ~ ~ \,, 

LU8..J~1 nn11~lE'ilE..J fl~~j~ ., (]1\;JL c ~ L '\.<JEU ~'1'111' '.1£i..Jn1 1~llel~'il.111'W~l f" 
., q 

L ~ EJ ~~...:i e:i1E~m1 L iJ~tiULLD~..J'Yll..J~1u~1...:imtJ LU1'11--'.l L i u~ ~mJ~t:~11~ 1 
., ., q 

,., ~ • ~ ' Q 

'iJB (;] BL~a~ 1J 1..JflU~D ln1 j'iJ8\;Jtl~~ 

ne:i...:i~n~~1Jn1J~e:l..Jl~U 
" 

'r'l-.J~ .... ~~~ ~£JUL i<l~E Llel~UEU 1ll'r'l~1J 
,., ' 

11rtrl"l1 l ill~ l~Yll L~~~..J El1E L n .. ;w1 11~~1J~ e:l..J L ~~ln~ ~ 
,., 
"" 

q 

'ilU 

w ~~ ~ 

' ,., 
flll~L ~e:l~~..J 'r'l~ltl~ti-.JL~nlj1n~l'WE11Jl~l~En1jL~E1LLCl~n1E.n1'W~l~~ n1ill1n~~-.Jti1E 

., ., q 

,., 
nue:i~n1J1J~~!J'r'l~1E E~1-.J ., 

1E'r'IU~~11 L~EE~l~U~-.J )E~..JEllE 'r'll n~~-.Je:l1E ' ' ~ ~ ~~ ~ 
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~;1..J i.i1'1..Jmm ~lJ L~LLii..JLL 1"..J i.i~11i11 i.i L n~\.J~..JLLri1'1..Jn1't.I i.um·nh~mrnn"m1\;\1..J ., 

~'l.lfl1Wil rNlJrlrl~ L"~U 1i.Ji.u ,-i.J~mJru~ 1~ ~tlEllJLL~1LL\;\'IJ'u~LLCl~1.h~ L flrl'IJ El..J Elll'l 11'~ L ~Eln).J~LMl 
' ' .. 
n11~;1..JL~;llEl1~1~\;\1..J ., '/JEJ..J11..Jn1~~Li.J;~lJLl'l~ElUn1'1~;1..Jt1uL~ElU~1l'l11J~EltlEl1~~ .. 
tlEllJ~El..Jn11i~~i.un11~~1 ..J l'l~1~Eltl1..J~1..J ., nu 

' 
"' 

irnn"1nifo ~~;1..Jt1u"~~a..J1LL~~ L; 1 i." L ~an~1~11 rJ-:Jj'1~ i.~i~~'/.l'ut;i L~ll1i.Jj~ mrn 
.. .. q 

LLrl,.1 ..J m~ LUn11~~1..J n1'1'1f ElllLL 'i1lln111mfl~'l.lfl1\.JLL~~ tu 61 LL~n\;) 1..J nu 
' 

., 
100 chu i.u 100 ~-:iu1i"~i.Jj~nalJ~1~~11Ban-i1L "u 65 ~-:iu 18 

,, ' ., 
~1j~~l'lll~Yin~11lJ1u 1'1..Jn1~1~ll1"1n 

., ' ' 
~11 Ll'l~11!~1~EltJLU,.1..Jn1~ i.u~n'l:ICll~'/JEl..J~1'11J~~rlrrEltJ1..JLt;J~L~~1 .. ' 

' ., 
1~~irrn11\;\1~ ., YiLn~nUfl1~i.u1'1..Jn1~ 

' ., ., 
~111.l'!l!nLn~nu.U~ 
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~i~1u~a~ L~~~~a~a~'tl1~~1Luu1~1.u~~1~~L,.,~1~~~ L ~an11~1~~i(i1 a~ ~i1~"J~na11~n 
" ' 

~~a(i1'J ~'tl~L1~1~~ 1~n1'tl~~~(i1D~11~n1'tl~~~a~1.~ a1'tl1~~-1~ ~ L~a~1~ 1u1.u~t1~~1~ 
" 

., 
L~ l fl\; IL"H'l~1(;1 - 11 B1~ 1'J~U 

Q q q 

~Jn l 1.Jt.l(i) L 1.Jt.JU 

' 0 - -mmnn1"Jm11m m..n 

" " 

~ ~ <l~-
~ L n\11~1nn1"J111 LN'1 

LL "J1l1(i1 iJn~~1.h1n!)nu Ll1lm ~i~-:i~;~n ,.,~ aunri~ Lrn~a1~ L nl1lnu 1~lLn , ~ 

" 11riri cmnti'u~n 1'tl , ' , 
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l~~~nnL~~~Lui1~n1t.1~E~~E~n11~11E1Vl11L~EU11~~~L~1~~~~1~ LL~~~11~ 
' ' 

" ~~~ua1n11~~~n;~1~ ~ ln~urii1~n1t.1 

' " 
~~Ln~~10E1Vl11'l.J;ln~E1~~1~1~~~u , 

( 1 ) 

( 2) 

' "' 
( 3) L nt.J'Jfl'l.Jn11~11.m1U L ~El 1~ L n 1~i1~n1t.J ~m1i~tJLL~1~1~1'!E1VI 11Vl~1tJ 

... ' "' 
~~1uti'1ti lum1~1un1Ul ~E l1ffnL n~TIUlLrii1~mtJ 

"' ' ~~1ui11.Hi1~mti~1un1uvt~E~E~n'l.J l· ~EJ L 1riri 
" 

' "' 
~i~n~~.,.,~~.,.,3~ 1~u~~1~ vtt1~1'l.J~~~ 

' " 

"' 1~~'l.J1t.JL~ ~~EtJL~l~EJ~1~n~1n 

' " lli1~~h L 1t.1'l.J'1Eit.1wu 1m~~ L~lL~~~u L ~~TI°'U มห
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... 
LLClt;'cUu:::1i!JtilJ11JnULL~lnU. ~lnlj'l! 1~~11tll'VI 11 

(6 ) 

... 
( 7 ) m1~~'.)l'l~U.U. lU. L'U; tiii~t.i~n11 ~~!Jll~~.,J~UlJCl'U'UllU1.Hlu. 11 m1nu.til'VI l'i 

I i,.. t,. 1 IV I.. 

ri l 'VllJ T"Yl..J ~l'U 1U.lLiN:::rinu111'l ';Jt'Yll L~~u'U~El l!l~u.u.1u~ ..J ~u. Lrn::: "lu.m 1~t:11!l~uu.1u.-Uu ';Jt-• ., 

~~~7ltlt!~ 1!Jri -:i1lJ~'ll~..J ~.n11'l~1..J mmlci:::~\711 ';) .,· . 
' 

iJnm1n1~":::~EJ..J~LLcii1m 'Vl~ti ~ ..J LU'Vlci1mh::: l °r'l~ l iu. n~l11h::: l ri~!l 1111 ~v.1~EJ l JJ; m 
~ ~ ~ ~ -

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



165 

. 
~1,-1-Jn 1 .1 lL~~-J-;511nu~1,.E11fll1"J'du~~1-J ., ~JJiut~~1,.1~~1.JiJ·n:-;511u 

"' ·.n 

"111-r11rllJ1tlL •n1t11U<Jtiu ., 

"' ll~.Ju1m<J uu01~1 ,1 ., 

~ -;J'<J<J L:'ll'l L "Wnnu 
" 

q ' 

OJ' l 1'11'1 1'111l1'11'1 lli'lfH 1'1"1 

1'111"W1n 1ni!u LL<lt~~"' 1 nilu 
" 

Lrntu1ilu 

·~ai:11.i~~\il 

1<JLUL<lan~;<lf1111l1~~ll~1 
'f1Bll'l4'll1'l<li<ll'l 

~l'li.iJ1nll1"7~u n'lG'la~~lu 

(.IQ,~ 

<l!i\l'UU 

n;oiLLam"W14&ln 

.. 
~tl'llUU 

1ci1iu 

L~LEJU'U 

L ilUl'lBtl'llUU 

l°6~u 
~--- ... 

1'li lEJUU 

11'1Li~u 

-nl'lriu 

~lU 'm~fn'l 1~~ll 
<n111> 

1,500 

300 

25 

2 

85 

5 

10 

1 

85 

8 

6 

6 

5 

4 

4 

3 

3 

3 

3 

3 

3 

3 

2 

2 

1 

~· 

• ~ q 

;nw-:in-.ivi1w 

a1u.'.3111ci 

L'f1~U 

il1l1lml<i <l'ln1"W~1J ~> 

q q 

:m:.iu1·;i 

imiiu~ 

11'latjju 

111u.Jci1iu 

Ll'WUL'l'l~LUlil 

u1ririu 1111~ 
11.J 1a&lu 

L-J~mLB-il\11 

1·~ 11ilan1u 

1'fl~;rn1iru 
n1'11ci 'tuan 

1rr.m<Jt l ~mnlJn<l 1ri 1-6~ 

ll'f1Cl L :a<JlJ 

\Jae; L -Jlil 

L'6l ~'tJlJ 
L 'Wll1'1'1l11tJjJ 

rl<l<J11~ 
LllJHU L 1itJll 

" l ~fill 
v ... 

i'l.Jfltl'l 

UlJ.JnlUl'l 

1ri1 L ~'tJlJ 

1'1El.JUl1l.J 

lrllJEll'lrl 

>il'lBEl11~ 
" 

Lll~lJl~'tJlJ 

11~h u<J11 

1a1a1111~ 

" 

1 nill 

6 lJCl~f11lJ 

2 ~i'l~n~ll 

75 ;J<l~ll1ll 

1.5 jj<l<Jll=!lJ 

1. 8 ~i'l~fl~jJ 
q q v 

10 lJCl<lnilJ 

15 iJ<J~fl1lJ 

0. 2 ij<l<lfl1ll 

0 . 5-1. 0 iJ<J~f11ll 

3 ~<l~fl1lJ 

2 b 1ri1n1lJ 
q q v 

0 . 5 lJ<l<lfl'llJ 

25 jjl'l<lfl1ll 

q v 

750 lll'l<ln'llJ 

750 iic:i~n1ll 

4,000 iji'l~ll1lJ 

2,500 ii<l~fl1lJ 

5,000 lJ<l~ll1lJ 

250 iJ;;:i~n1lJ 

10 jjc:i~n1ll 
q q v 

10 lJ<l<lflilJ 

5 iil'l~fl1lJ 

2 iil'l~fl1lJ 

2 jj<l~fl1JJ 

0. 1 jjl'l~fl1lJ 

0. 5 iJ<J~fl1lJ 

0.5 lJl'll'ln'llJ 

0. 5 lJl'l~f11'lJ 

o. 1 iici~n1'11 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



166 

. ' "' 
7 . ·2 nT'H iJ~rnw.iJ~..:JT11'1~;,-7rt'E.11TI L fWln'U lu~~..:Jffl'EJ .... ' 

( 2) 

( 3) 

( 4 ) 

i>' -A, '::::I 0 ~ .. 

<i ff':Li ~ 'i ·,,jfi11. · L 1(7! 'Yl 1 LY 

~ ~ ~ 
~ ~ ti 1 ~ L n~ L~ a~-.v1 n~11lJ 

c 7) m1~~11~1~-:;i1m l JLL 'Yl1Jtl~~lJ~~~lJ~-J ti8'lu ~ l~ fll't:l' 
"' -

~,-~n11 ~ru Cl> ~1LV1~~1nn1~uan <2 > ~lLV1~~1nn1~'lu11~n1~ 
' ' 

tJtllJ-.V~ L ~mJ l'Yl ,.lJ\;lllJtll~l'l~~ -.v1n 1~ l ~1J 1~ L ~lJ~LL~1 
' 

~ ~1~1 " ~~ a1~" LU'Yll-Jc--ln1J'u1m,. l'llJl~n~ 

"" ' ( L ~111J.~ 
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' 
1.Jrlfl~ L ~titiltJ~~n11 30 ~ ~11,-·n1n1i./lunT1-ri'ti11LL'Zfm 'Zf~~·,rn~11~mti~:::~titJ ., 
' '" 

V ~t/ I 

~~~~~lUlU~~ lJ~1'ltJ~lU11 

" 

... 
~~ L ~a~ 11h ~tJ~ r:i!Jti1~~1-:i ., ur:iti~~ ~till 1 ;,.;mL~~~til.!~1 -:i ., ~~~~l'H l9~\.J 1nt1 e:i41llu 

Le:iu1'Zf~LL~:::tu., ~~~~ nT'lr'i1-:1 1u'lm,:ii.Jr:i~~~ue:im:i~ 1~n~ume:i-:i'ile:i~L~ti1~ue:im~-:i a~'J 1 

~ie:i\.J~~~1un ru~e:i~~-:1~~~~~1~~L~e:ir:i1ti~~~u 1'il~U~~111~~~111u11~n1ti111n~uLL~~i.J;l.J1ru 
" "" 

~ i.- I I 'l; 

u11u11-:in1tJ~t: ~UtltJ~~ ur:in~1nu~-:i~nl1'l lJ~tJULllJ~~~ l-Jll9~~u., Ln~nuan~~ ltJlJj:::n11 

aUL~U~~l.Jl~lnnl1'LlJ~tJUlllJ~~n1~~U ;~l~~~~~e:in11~11~Li.J1'~Uln~~u~1n11LU'Jt:tJ~ 
v , 

l~U~~l.!~11 ~~~~ L~u1~~1ni.J;l.JlruLLtl~1J~ULUl~tl~'iltl-J~~~tlltJ~~~l~-J 
~ ~ ~~ 

<.I q ti 

~1'tll9tl~~lL ~U.~~11~ 

~u.~1~~1.J~~l'Zf~~ ~iaL~al.Jr:i1ti1:::Ln1~1tinu. ~~~191111~~~~u~ie:i~~~~~11~i.Lr:itin111u.1ti 
' 
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., 
n--JLL~i1i.J1J.J1tl1U 1m~ l'U L ~El(;l'lJtl1::; El(;]El1Vi l'J 

<Fasting blood sugar> ~::;ri--J~ LL~~lJ')'lrlfll'Wfll 'J 'l~~ 1m~-;v:::~~1 ~--JLL~::;i.J'J1n{)i1~CS 
"" 

Liu ~'i.J n"J::: (;ln 1 v ~L.m 1 ..J L~ Bl'Vll'J ~~~ 
" ., 

l n(;]El11l1'JYJEl..J C.JnEll'VI 1 j 1~tJ EliJ Vi; ElrlEJ..J EJ(>j n~ l JJ L UE1iJ'J;;;c:J 1~ 1"1111..J -l'U 
" 

., ., 
uaTI~..J 1~m 'Vl ~-k~~-JEJlTI~..Jll j::;cSiJ1Jm1LjflL~ EJ ~-.:i~1 ..J SJ d u LjflEJ'JiJ. 1 ~H 'i.J 1Y. 'J'1U 

~ ~~ ~ ~ 

' 
L'Jri~il~ fl ':l 1JJ~UL~EJ(;l~..J ~~~ J.J1 nni11TID'U ., 

7.3 

' 
7.3.1 n1'JE8Ell~~n1"J~~J.Jna..J~1"Ja1~1'J Lua -:i ~1ni.J"J::;~~rrfll'Wlun1j~'i.J~'J~ 

w ~ 

LL~~n~'U'l!8 ..J Ell'Vl1'J~(;l~..j ~~..j 81TI~..Jiin 1,Ji.ri~~fl'J1lJEITI1nEJ1'V11'J ,:;1·1~1iJi.Jj:::~1'UE1 1'V1 1'J1~ ... , . 
., ' ., 

uaTI uan~1n~~..J~1JQn~ 1L1a..J~u Liu ~uL~TI 'Vl~a1~;niu ,:;1L~L~TI1a1'V111TI1n ~..J~u111 

1 iJ'll 'J:::~1'UEl1'Vl1'J'W1n~~fll1LiJ1~L(;l'J~~..jL'W11:::L~TIJ~1TI 1"11ri 11~1iJ~j:;:~1ua1'Vll 'J'W ?n .. 

., . 

Luana..Jn1 ::: L'W1:::a1Vi11LL~:::~11~iin1~'lfl~,:;1..J1u r;1'l~a1'Vl111~~aTILn(;l~a..J~n ~a..J~(;11~ 
" 
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1~~:1JD1~ Liu ~a~1i.\l1~~nu1~L~ni.'l~ ~i~a~Lun1~L~1~a1~11 
" 

... , 

' ... ' 
L~aa1~:1J1nnua1~11~nu L~11~~n~~1~ 

' 

... ' 
... ... ' 

'fluLu1~u~~L'fl11~~1~1~u1~ua~ni1~;:1J1ruL~j~u1uLuaL~aLLi.'l~a1~1~~1~ ~ 

11mn~Ull'fli.\l L 1t~:1J~~1~~1~1nnj~~n:1J1n~u ~~~~ l ~u 1~~1n'fl11:1JYiDllUU'll a~m~~n ~~a 
" " 

S,, I.I I iJ 

u1~~n'l!a~L'flj~n1~~nLu~1~n1~~~~:1J~~~~a~ ~ i.'l~~li.'l~ ni~~~~a1~ 35 ~nu1~ ~1L~ 
" ' 

l n~ 1j'flfij~~fi~j'U1~~ 1~ Lli.\l~D~Ll~11~~-.:i B1~~~~1:1Jlj()~~.'.&JJm41D Lill ~j\;'l L~\;'Jl:IJ~n~ 
~ ~ ~~ ~ ~ 

" 
' ... 

mmn1~~m~~~~~;mru 1~j L lYILl~~Lli.\lfll\;'JYI LUl ~a(;l~~n11~U:IJ~11 filj L ~~~'Ull~i.\l~ l ~~1U 
" " , 
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L u"LJ·rnu <Nephron) ~" L ~U'Vl'lJ::ititiElti~1'Vl~1Jn~umEJ'1'll El'l L ~ti 1u 1~i;;i~~1u "JUi:'l'lLLl:'lt:i.l~mrn 

L~El~~1'Vl~ci1u1~~~Eltl~'1 ~~'1El1tJ~'1iln~i.J;lJ1rutiL1tiLL~t:flj~t.J;flLUL~El~~"fl11)t1~1J. 
~~ ~ ~ ~ ~ 

' ., 
., lJQ!Vil'Yli.J Lml''ll 1m j~i.J1J i.u l ~" a1tiuu ,,., 

c: c -

f.)1 OJ l iJ1tLL 1J1J b fl tn:0-1 

., ",., 
l.\'1'2t11'Vl 1n1ti L il"l Ln'il'u 1fll'H n-u rl'1U~uatin1.1m11~~'.J~ l 'l-n i1~im.1vi1tilJ1fl 

" 

., ' 

UElfl '1 1FUL ~B 1~11J li.h~ml~t:i.J~'1'11U 1' 

t,...Qq G ,q 

CJ'Yl~J~l'U~Tl"Jl lJL 1.JUtit.J~ "' ... ... 

1nilu.LL~~n~1ri~L'Ul~Ell'l'l!El'1-Wurn1uou1m1 aBlJ~'U~~EJ1ti 60 ~ L ~~ 'W.Yi. 2529 LL~~ 
~ " 

"' q I 2 "' G ~ "" "' <:i 
(~tfUfl"J1lJ'Vl'Ul'lltJ'1j 1 '1llltJ = 20-24. 9 flfl. I lJ ) itltlf.lt: 37 L iJU Lif\ El'J1! <~'d'l!fl"JllJ 

I • 2. l,, .Q~ V .... ..... I . ~ "' <;i 

'Vl1!l'l!El'111'1flltl > 25 flfl. I lJ ) LL~t:"Hltl~~ 7 lJ'Ul'V11J.fl~'J'Utltlfl"J1 iJfl~ (~'l!''l!fl "JllJ'Vl 'l!1 
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~ q - ~ 
150 l.Jn ./ ~i.'l . "H:l'E.Ji.'J::; 64 l.Jjt:~ 1J LDL. Cholesterol> 130 l.ln ./V!i.'l . lli.'J::;"Hl'E.li.'J::; 11 

~,.::;~u HDL- Cholesterol < 35 l.ln ./~ i.'l . lU L; t!~~a~ ,.::; ~1J ni.'lL~~LUL ~a~ 

1atii.'J::; 13 l~Uli'~L1J1)'11 11! ~a ~i't:~1Jni.'lL~~ > 120 l.ln ./ ~i.'l . ~1 )'1 1m::;~1Jm~'E.11n .. .., 

.. .., 

"' ~ "' 11~~a~nTTw~~~1uu.~::;~11a1~11na~~~~a1'E.I .... " 

~~num]ml.J)'l~n Li1'i!'u 1mi'~:::;~11~mmL ~~LL ,.~n-:l1~1~n1::;r11~ t:J11l.l~ .., .. " 

maturity) 

Yll~ mrnLi.'lt:~l.Ja~ ~-1 n-:l1~~nua~~ljJrin'lll~n Tu'i!'u 1m1 
'\I '\J 'lJ ,,, 

' ., 
~ L n~;U~1l.JH11l.Jff1;~~1~n~11l.J1U~1 

~-:i1~~n'i!' t:J1JL~11~11 ~u~a~n1i't:Jl'lll11ta'E.lli.'l'E.l1lJL~17u~1::;Y1111a1)'111 n1171J~'J::;Y11u 

a1'\ll111jJrin'lll~n1u~a~~11~11~n1'E.IY11~lY11l.l 'lll1a a 1 'EJ 1::;~1~ ~ Lii1 1~n 1'E.IL~t!l.l~l.J'j1fl -.., , 
., ' 

LLl.Jll~ 

"' ~~uum11u~1:::Y111i 
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Of . s .1 'W~..:J.Jl'U ~~rn 1tJL~'W~ .:J-J l'U.';\llm:rnn1ii EJ ti~-J L i11 1:::e:i12-;-~1-J ., 'VltJ<,;i .., ., " 
.., "' "' m 1 L ';\!1l11 l \'l'lJ L~ 

4 I o I ell ~. i. • Q <ICc j,, (I ' • .J. • I I ::: 

l!LL\'ln1-r · EJJ.J~~'i1l.i~ -:iu ~ ·1nl'1 "J ~clfl'\i\iEJ\Ol f"l -Jfll "J liT'S J~'il ~ 'W tYJ -,-J f:l<:'L 111uu 
' ' 

l llLL11iJ EJ~~ll 0b'fl'U~-J ElltJ';\J:-;~~~'1 :i,;·1n ~a ~1:::l.i~ ; 0D~::: JO 1r'Vl 'Jl-JC 1 2 B - 70 ~ 
" ' 

20 1:::'Vll1'1~'UB1V 70 - 90 ~ 
., 

l:.~::: "JEJtlN~ 25 
<. .., 

:l.1tJtll~Lm~ 90 
' ~ 

';\!1 n EJ1tJ 2 5 ~1~~~1EJ1~1 "J~~iJ~"J-11l'U'fl-:i1~~~~l!1ru~· 
' 

. ., ' 

L~ Eiu1t.1~J~u . ~1-:i mti~m1L rintru1-.nEieinn 1~,1 mt.11iat.1n-)1 ~jj 0 ' 

LL~t;fll"J111'1 TU.ti El.JIY!EJJ ! 

' I i.I t,, I_, 

';\lln~n~Yi"J 1iJ11ll i.urin~·H~ L ri~ LL~<,;1-J ~ lriurilju 1'Vlun-~ 1 -J mt.1J.J1m ilu 1~i.u1t.J'li:Jn';\l:::~ei-1tJ~u 
' ' 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



173 

tll!I (~) , 

20-29 2,550 1,800 

30-39 2,450 1,700 

40-49 2,350 1,650 

50- 59 2,200 1,550 

60- 69 2,000 1,450 
/ 

70 + 1,750 1,250 

!,o g_,. I t,. 

~~UL~tll~~~1~un~1~~1ru 54 nL~n1~~1~1~L~~n1~ LL~~ 47 nl~n1~ 
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... ~~JJ1ru1tJ1~~n1~~~na.Jn~JJU~H~~EV!1.J ~11°1-J'Yl 7. 3 'l • • 
lr· "" 1 l.nru 1J1\7i'U 

".; ~ 
L 'W~ t:ll'E.1 'UlWUfl 

• 

1fhnru tJ111fi lfl J'llJ~lJJlifl 'U;l.nru: 

"' ,, 
'lum J"~tl'r.J 

0 

'Yl\>IEl.Jnli fl l'VI l \.t! 

p ;i . fl jj.I/ fl !l . fl~jj / flfl . fl~lJl )"J 

' ... ".; ' 0 ' 

\71 lfl ll '::! L ~t:l'U 'U l 'UlJLUJ ._, 

<J 

3 - 5 L ~El'U 6 1.85 2 .18 1·-· ~ · 

... 
- 8 L ~El'U 7 1.65 1.94 14 

... 
9 - 11 L \;lf)iJ. 8 1.50 1. 76 14 

1 - 3 ~ 12 1.20 1. 41 17 

4 - 6 ~ 16 1.10 1. 29 21 

7 - 9 ~ 22 1.00 1.18 26 

~l'E.I 10 - 12 ~ 29 1.00 1.18 34 

13 - 15 ~ 42 1.00 1.18 50 

16 - 19 ~ 54 0.90 1.06 57 

"" 12 ~ 31 1.00 1.18 37 l'l{].J 10 -

13 - 15 ~ 44 0.95 1.12 49 

16 - 19 ~ 48 0.80 0.94 45 

+ ~ trl'E.I 20 58 0.75 0.88 51 

\il~.J 
+ ~ 20 50 0.75 0.88 44 

... 
' <l ~ c:i -"" ~ fl~lJ l'l{]-J \71.J fl n n L 'W JJ 'll '\Hl ff)iJ. Cl::; 7 

l'lij-J l ~iJ.JJClfl .c:: t q -
19 fl1lJ"lu1:::'E.1::: 

.... 
14 fl~.lJliJ.it:'EJ::; 6 

... 
L 'WJJ'aiJ.tlfl'JiJ.Clt: 6 L \71El'\J.LL 1mrn::: L ~El'\! 

" 
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(/ 1 . 5.2 

LLc;)il'fl11JJ~tl.Jnljn')~rn~inu~~1 L ~'\J.LLn-i1.Jnlt.1JJ1nni1'flU'V\'UJJ~11 
. " 

~ ~ ~ ~ ~ 

-:l\;'JlJJ'\J.1J LLCl~Ll'fl~ L 'lft.IJJ~,11'11CJ 
1J " 

' ., 
7. 5 . 3 1'll iiu L UEJ.J •:nnriu i.u 1CJ.Uiin~-:it.i'Vl1timm V.J11~ 11ri~ 11. '1LL~~'Vl~EJ(i1 L ~EJ(il -

~.J L ~ l L'1fi1d1 L tl(;1'11nnl 1"11J1.h~'Yl11l1'iliJ'U'11n~\;'J~JJ1nl ll'U liJ LL~dl.Jnlt.1'1!1~1n"ll'l 1'lliJU~ 

-~ 1 L ~1mn-i1.J mCJ Liu n1l'l 'l~ Lu L c:i ~n ~.Jilmn 'l.11~ 1iJ'U-W'll'Lrn1Jriml'ul'ICJm 1'U~ 1iJ~JJ~V.J~ 11 
' 

" . 
~1lJ'\J.~'6~1~nEJ1Jt1 l'Vl11 Liu 

... ' ., 
0 "'"' ""' 0 "'"' 0 

'\J.lJJ'Ufl-:l 'U1JJ1J,11 

a MJ/rt-/rfY 
' 

l'U~'1'1D'UL11Yl111Jnu~i1~111'll~'UV.J1n'Vl~.J ~L;t.lnl1 fltJL~~LYlB1El~ 

~111J~j~Yll'UB1'Vl11~iJy;iEJL~~LYlEJ1tl~~.J 
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iN-.:i L ~~i--; c.i" ~m~~mt. ;g,n 'l-:ifa,,1n'U lJV'ln 'J::;{;JnWj1tl~~~ 1 jflfl -t; ~nt. 1J -1~ c C\ ~ ¥ 

r ·-1 t.'VI j~~n ~ 

" " 

~ ~ ~ • t 
Ell'\1 ·1 j'Y]j.Jllf\~ L 'll t.l~J~-:l lJlflf\ m~ 1Ul.J 

'"'" ' ~ o C:: ~ 
CJ \71.f)Ui?lc;)l-J 'l 1'1111~1f1Ul.Jf1~~JJ 

., ' 

i.J. tin~ 1 nu~'Uf.fl Bi1~ 'il B-:l LL fl (;\J L ~ 'tJl.JnA £),,_,'W:i-.c.ll.L.~.'...:'...__:_i___".C:'._'.Jfl~l!..!iJ~t.LJ;L!t.J"-..'j,.__.....,...___,~ 

., ., ., 'lJ 

., 
' ~ 

2-3 l'YllUU 

Qrtb; 

., 
UE!ff'11fl1J.~-.:i !i''jt.J~B.:i flU 1J.iL~ 
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... 
L;a1,~ L i 1i1,:in1E1~~1E 

~1~ so li@~n1lJ 

(I 7 .5.6 ~ m,ci~-w~-J-J1ui.ua1"V11i~t:Yi11~~11lJ~a,:im,1wi1~uu"V1~-J 

ci~ua~ci-J aiJ1,:i11~wi1ll~~~a1E~1~1'1Ji.J~~Y11u~wi1~uu1'l~..:JaiJ1,:iuaE!Jucit: 1 ~ci~n1lJ L~a "" - ~~~~~~~~~~~~~~~~~~-..-~ 

... 
i1Ei.~~~11lJaE1na1"V111lJ1nnu i-:iE~eN flUYlB-J C.JnLLCJt: ., 

., 
i-:iE 1~~-:i i.~Lrnt:,t: 'Umht:~1Y1i11,:i 1u~nu~1E 

... . ... . "' 
~mt: LL~ L ~a~ ui1n,t:~l'CJ~11i.J~-JLUBL~B~1'1 ~ .. 

,., 
mn 1~LLn fi~lll L UB~l'CJ ~d 1~ ~'IJ 1wi LU'lt: ~lJB-J 

... 
i.J1t:lJ1ru1aE~t: 50 TIB'1lW11~UU 

~ ~ ~ I 

-n,rnlJ~ Lu il-Jm'CJ~t: aiJi.1rni1ll l UBCJ1'CJ l ua L ~B~l -J ~ .. 
~ t ~ ~ ~ q ~ 

Yl')11..:Jnl 'CJ~t:Wl8..:J L B11Wllll'U'IJ1'11l.'1 

' ... . 
L r11Yi~a,rn1111 L r11uu ~-:iirYi L 1'l~ff~t: flnil'UaanlJ 1Y11'11J~~11~ "' . "" l UB'1~1f1,1'1f11 'tllJ~l1 lJ .. 

0 

~lUlU 

I I I g_,. I 1 I 

1'1J)wi-1 ~U~WU '1 BtJ1..:J~~1 L ~lJB l Zjtl L~ L UBL ~a~,t:~'IJTI El '1 lWl1~'U~WU,JYii.Jn~ ( a-1~ !J~t.Jt: L ~~ 

U~t: ~rut: 2502 : 124 ) 

1mh·~Y11ua 1~ 11~~iwi1~u L mL~t:u~a'1 i. ~~,:i-wa~'1 ~t: i1t.JiJ11 '1 WU'1Lrnt:UE~ir11 .. 
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., ., 

,, 
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' 
7.8.6 ~~~j~TI1ULn~a~"~a1~1.nirrl~L~8""1nl~U88"~ 

' .... I I 

Liu m lU.mL~-J LL~.,1~ 
4 

Lll'L ~~JJ~au~1-Jel J il1LL-~lfl~EJ~ ~JJ1Jl-J'i1u~~~L'TI L~t.JJJ 
" 

""' c; 
~ "J.,J ~\!I "J ~~ l fi:Jj 

- ~ <J "' 7 . 8 .7 'J- J-J L 18~~~L~~1 

'Wl.'l J '1-:, ". ~~'1;-J L 'W'Jl~CJN~1~1,J~,J[., lJBUm lt.J~ L v1~1flnfl l JJCl'Mil 'W fl'U~~~ L Y1~1i!m 1k"'"" 1 , 
~ ~ ~ 

'il l~~Trn1-..n1m-J!lu~ ifo~-JLL~L 1 'il, -1 ~ 1iJ1~iJ.LL~~'W~-J-J liJ. 1 'Jfl'll l~)~:jJmL~~ L n~mL ~ 

L~EJ~JJ L~~11ilu1u ~ ~1J~~~n~1~1 ~.,:i~1L~n1'J'l11~Cl1'Ja1~111uLL'J-JJJ 1nnu Lu'J~t.J~~ ~-J 
~ ~ 

~-J~UwlJ~ lJJ~L~ -J 'ilEl-JTil-JL~ua1~11~1ut1a ~n'Wul'U'W1n~JJL~~1JJ1n~Jt.l 
" 

n 1 'J~1JiJ'J~TI1uEJ1~1'J~~n~EJJ ~~Ju~1~~an11~~.,:i nuL1flJJ~L~-J~~1t.J 
" มห
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' ' 

7.8.9 n1j~~~~~1u8-u~~.JL~;lJ~nn1~ 
~ 

Ul~U1Jll~ n1j('l''\J 1J'Vl;~UYIEJ1tiN'llfll i..J~.Jllrl~U L El.Jll fl~'\J'fl'fl~ Ln~ l ~'tl.J 0 

'I'll 

I 

e:iann1~.Jn1Eari1.J~~1L~lJe:i 

~~~'flEJL~iNL 'Yl ajEJ~Lul ~e:i~iN.J n1jaann1~.Jn1 !l 
"' "' 

'ilU~'fl 1llJ'VIU lll UUiN.J ( JIDL) 
"' 

' ~ . 

L ~a~LL~~j~'\J'U'VI l'tl 1~ ~a mje:iann1~.Jm!Jrirh i:~~m j'Vl\;1~'dlL~~'fl~ 1tJ~1'll e:i.Jn~1m ue:i l ~u 

~ ~ .:!J ' 

\~jEJYJ l j!Jn"J1 <Aer obic 

exer c i se> 
"' ' ' 

flljaam1 1~.Jm!!'ilu~u'1'\1j L 1lJ~1"tJmjriu L 'i'l~e:i ,11.h~mru 3- 5 u l~ 
~ มห

าวิท
ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



196 

t; Cl t; ~· 0 ~ ~ ' ' 

'1t'lf1B-J n1·wu~1~ 1t.ir:>TtH El J l ·1-rn~ ~::.;?Je:J ·W1 -11t.:i r 1-J ;;J,rn"\..1 11.Jn 1mrn~e:nmrn.JLL\7l~~ 1..l'flf.~ Ll'll. 'J 
' q 

1~m L ,l.!~1r'l) 1nm ':iii 11t -:iruD(;'!j l ~i-J ~ ·n-S.J "1~•'iJ e:i J 1ll"ll'1'3l 
,, ' ' 

' ' ., 
rn·H1ant,-,~ _, mt.1 "h j ~ m~r~i1~,Jv.Y. .° -,~~~'v.j';Jj l ~lJ~-UEitJL'\J, jt:Vi ~1..J 1 tit.J~t . ., 

' ... 
t1B~ii1~.Jmt.1"Lu jt;CJ~CJncJu·n0.1 CL~~i.J-;:i 1 l -Wl.J~1t ~ tit.J~~ 10 - as f'.1 r:i..:i B\7111~'W'1'H~..:i cit'1'1~ ~ 

" ' 
ii £.• \ ~ 

i-1 ..:i um·Hie:ini~ 1~-:i rnCJUi!~ f!,J~l tit31.J ~JJ1 l ~l.!8'11 <"", 
' 

. ~ 
fl1'H:l£!flffl ~.J fl1tl fl11tiiirnt11~m 'J \71lrn!l Ehi 

" " 
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"' "' " !11')rnrn1V111ririn~m-J 
" . " . 

'tl~ ~tl'fl 11lJLl n1~ Ell"~ l')ri L 'V\lJ1~~lJ~1V\1iJiJ'flrflj,\l L'U.1tii1 ~El Ell'V\ 1')Yi~'W~'l'l 1'U. 'V\~t1~1Hmru 
9 

.C.,, I 4 ~ 

L n~mL 1 LL~~ ·.iwi1l.l'U.cS-J 
" 

( 

"" " L 1 El'l e:Jl'V\ 1')lL~1 
I t,. ...... I .tj 

11-Jn1~~~wit1-J'Wn~e:i'U.L'W tJ-J'Wt1 1~1m:nn 1~iJ;~'YlIT 

LL~~'V\~'U."1 !:itJ\f\')1~~'1!J11'W L ~'U.'fl~ 'l 'fl 111 
~ 

" ~liJ<rl'fl~ ·1~-fh 1~~-Ju~~i'-:iti 1.·~LLn 
9 

" "' "' 'tl1~-J~~~lJEl1tJtJ'U.tJ11 
9 
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n11aann1~..Jn1ELu~a..Ja1E .... ~ 

' "' - 0 -lJU~L11 1~nn11aann 1~..J n1tJ 
~ 'lJ 

1~m ;;:i."W1::: LUll~ ll a..JnT!~a-J nULl~:::1n~111'1'1 ~1.JL'l.h m~C$ l ~Ull'Wri~rtUll 1n~ l ~u"r:n:1J~1~~ 

mh-Jmnlle:i ..J m1L '1't~ au1vrxL~:::m1aann1~..JmtJ Yi1u 1~LLu:::i! 1~~5-:iu 'l~~~rt11:1Ja-:iu~-:itJ 
'lJ 

' ' " 
n a l~tlUll8 -J 31.JL1.Jl'1't 1~~~ l ntJ1fi~n11\'.1u~C$lJjjnn 1'W 

'lJ 

" " rl..Jn1:::~ml ~:::n ~1lJ l ucr;;i:::clml ~:::atiUll 1'11~ 

" " " ~u1~ ue:in~1nu~-JC$1:1J11n~ 1i.~a1n11na..JL1'1't~ ~1tJ ~ e:i~1 ..J ~~u1~~ 1tJ มห
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{ { G 
8.1 a-Jfl~1~na~na-Jfl11l!~l!1J1!lll.l.n,JU1,J 

111 

8.1.1 
' c; I C°<i I • ..J c: "'\i,.. 

ti "'nll~ll1J-mtt~~JLL"l-J'l'l1-:i 11-Jn 1t1 'V1 JJ1t.lfl'l ~-:l'U'il D Vi -"imt.1m rn ', •~ ~(ii 
111 

~t:H'JU Li'U m.n 1!'17i £1.Ji1ln-r:. 
~ ~ ~ q ~ G -

<~.J L~t.1 e:nu mrn Vi iDlJmnm1h.:.;;1r.i .... " 
1t.1'5u lrJ cn..:iriuv, :;';::;1rJ'il"nl t '.1fi t;JC'fJ~~uri 11lJ~JJ'Uit: fiEJiJ'iltJ.J 'i1'1 n- 1 s~1~ti1 11\'l l! 3 2 

' 
.::.J ·~ · ~q, ~ QI c::_ 

'V11 t:J .~J 1))1tJJJi 1.J :·ic.rwm"J LL'!? '..;:,nl"I 'il l'i'.l"ll'l 'VliEH i.Jmnrw-1\>l 

c;; ., ~ 
< U rl-:l llJLL'il,J ll i.J'il EJ,Jmn:iH 'UEJ <Muscular strength ) 

-.l1ri -:lllJLL ~'ILL 'J,J!J El .J n~ 1 JJL ~El~~ml i.J ~'1 ~\;l~-;i~lJ'l L n~;'U 1~~ l f1nli l ~lJ !J iJ, 1~!1 El.J f1~1JJL ~ti 
" ' 

"' ~ ~~ ~ ~~ G ~ ~ ~ 
< 2 ) i.ici.J <Power ) i.J ~.J nri a ri -:i 1JJLL !I 'I LL i ,J'YllJrl 1 lll L ·n L 'il 1JJ1 l nt1d'iHl'l 

~-:it.1 L~'Ul~El'l!J ti ,Jri -;i1~~1ll1ifllun1iLY1~D'U~ 'V1~tif1 1 1 LY1 ~tiu1'V1-:i Liu n1i~.J f1it:L\;l~ 
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., 
... "" (3) ~J1~nu~1u~a~n~1~Lua <Muscular endurance ) 

S, I t,. I 

~Jl~~1~11~na~n~1~Lua~~~n1~1u~1 ~ nu1~u1u ~ L~~1~L~ua~~1a~1~1~ ~ 

... 
1~~1~~~J1~~~~~1~Ln~~u 

. ... 
~~~J1~1a~1Ju~~~a~a1~~n11 

~JU~~~~~n11~1~~1u~1un a~ ~1~~1n 
" 

rrn1~LL~~J~~a~1a~ 1J1~~~~a~Clm.Ju~uL a~ a~ L ~~a 
" 

( 6) ~Jl~~~~~u <Flexibilit y) 
" 

(7) ~J1~~~~ui1un11n1~1una~a1~J~~1~ ~ <Co-ordinat i on) 
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5 . 

"' ') tl1J l'.! El "1 E}'\.ni 

6. 
,, 

.-:.: ,· c: 
fl'j::;~n~t: Ll u-JLL - 'ili< 

"' 
0 "-' ._, '1 i,.1 I i,.-

~1flfl1~ ~Elflfl l~'1 ~'1 ~n~1 1~1u~~ 

1Jl '1 ~'1 u El '1 n "J ::;~n1~ ti'tl 1-JLL il1rnu 
" 

204 

,., 
nl 'HJtin~ 1 ~-Jfl 1tJU1i 'iht.J .~1 L °" 

; ~ c ~ ~ ~ 
uvn~1nn1::;~n~1 ·~~1~ nEJ1JL~un ti~a~::;u-u '1 ~~J ~~ ., 

' ,;, 
m:::~n~iue:m 'l 

" 

... "" 
fll'rn~ L 'Wt.!'1L 1F1 'l 

,., "' 
7 . 'j ::; 1Ju~1Jn1t:J~nu n1 1 aann1~-Jn 1tJEJ~L ~~ti~:::i1tJL~'i::;1J1J~1JDltJ~Tiu~n "J ::;1J1J 

'lJ ' 
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9 . 
., 
Yi -:i '6 1mLl.'lt:'Vl~'1 L 'W1' lt:nl 'H:i t1n111~..:i mtJ':il~Yi1 ·H,.iJ11-:i ~JJ~1u 

'lJ 

I 'l/ t,, ~ - ~ - ~ ~ - ~ ~ ~ 
~l.'l.J ElEl fl:IJlj.jlfl'IJ 'U11'1 '6 l tJLL ~ t:"r1 t]'1 f l11 :1J f\fl'i'lfl111 '1 L 'WY°1':il..J:lJln'll'U~1'tJ 

10 . i-:itJ~1 1i~~L':il n 11t1t1nn1~..J n 1tJi1tJLy;~~~t11n11~~iJn~111-:i~~L iu 'W1n~~ 
'lJ 

"' ' ' 
t11m,.~11 L Y111n~1.J~t1 1 m-:r~~u'1~ L 'W-:r 1t:m1t1 t1nn 1 ~-:i mtJri'Vlun'Wt1~JJ'flT'!':ilt:Yi11v;~n11'Vl~..:i 

~ ' :>i 
'llEl..J~ l1"LEl'U~El1~'U CEndorph i ne ) 

I iJ ~ I 

~'1~l jUYi1Ly;Ln~fl11:lJ;~n~1.J l 'tJLUEJ~1.J1'tJ~1L'U~ri 
'lJ " 

"' ' 
~-:itJn111v;at1nn1~-:in1tJJJ1 n~uL1atJ ~ 

!:: 
1 f11 '1 CDose ) 

' ,, 
~riL fl tJ~ t1 -:iL~tJ 1ua~~..:it1 1':il ~~tJ1~..J 
" " 

,, ' 

11. i-:itJ Ly; El1 fl1 'J'll El ..J l ".ifl'Vl l.'ll 'CJ l ".ifl~~1! nl1 Eltifln1~'1 nl'tJEl~ -1'1 ~iJ1 L ~JJB LLl.'lt: 

., ~ 

fltl~ El'1~11J.J'Vl~tlnl'J ., 

"' m".iErnnn1~..J mtJ':il~'li' -:itJ 1y;~ri11:1J~u L ~El~~.,j ~111~ 
" มห
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.QI 0 - 0 4i) t,.. I I 
L u ti.J';\l1nn1"HrnnflliN.J rnm n L'\11 11.Jm'CJ~l.!1.Jjru 

" 

.,. o I.I "' ""' 

~=~ti.J 1~1Efl11~1~~~1=1~ 

~ iJ I eJ!; 
~~=Lj~~UElE1.J 'U U~El'U. 

t... -CJ &.:.:. c ~ .. , ' 

~ ti.J L c:ie:in i!U\;l'ili! .J fll j aEJnmiN,Jnl'c.:m mr1~~ 'l 'UfJillv.J 1 .Jn-1E LL~:: 

c. ., <:1v o G , ~ 1 ... 
., 

t ~ <al ~ ~ ' 
nti't~Y: l L tl-1 1J1U fll j'l'llnf)t.Jl j1.J1tJ0ll. ~ ti.J l.lfll "H:iu j 1.J m m m = m~1mn l.l uti t:m-1 .J L 1J1 

' 

c:I ...:::., !:. ' <al ..... 0 Clo.' 

rm '";;) L ft\;lL!'U. j ~i~ 11.JV;j MlEVi iN.J Elfln1l1~.Jfll !J 

1. 

"' ' t,. <.j I ~ 

'ilti.JniNll.l UEll~ l~fll "l 

2 . 

., 
3. Ln~tl1flLL~j~tJU~'U. Liu ljfl1JEJ(i) LL iN=~-.iL';\J1lJ LL~ ·JLL 'j;J 

' ., 0 

~1U~1'U~1 

flU~.J El1 E~1 l.l1 1DElEl1lnl~.J 
'"'' " ' 
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8.4.1 

o "' G 1.1 ~ 
<1> n1jBBnn1~~ n1~1~~ Lnj~n~1~LUBL~~1~ <Isometric con-

traction> l~Unl1BBnn1~~1~~1~~n11L~~BUL~l~BLn~~~lB~nD~Bl~~11~n~1~L~fl 
" 

., ' ., 
~l~~D~~~fll~ LULL~m1iJTu~'1nl:11il~n~1~ L UBL ~~1~m~~1uYiaBULLBLL~~~B~ m1~uiJ .., ... ~ ., 

(2) 

., 
n1jBBnn1~~n1~irru~11~L~~n11 

"' ., 
Q ~ <>o 

m1cmu 1~umrn~~ 

~ ., ., 
nL~un1jBBnn1~~n1~n~1~ LUB~~~~~ 

., 
~'d~nT'r'CJnLL 'l!ULL~~ 

~ G ~ o 

L~ BL ~Unljnj~~Un1j~1~1U'llfl~ 
~ มห
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' ~ 

~'UBn~1n~~~1i.~n~l~LUB~1'U~l '1 

' "" ~B'111'1nlE~nljB8nU1'1 ~;1,.:iri11~~,.:i~1~u L ~1m1jeiBnril~,.:imtJ~~~1.J1~LL~1 ~'1 ~ -J t! .. 

~~JB1~~0~1~ ~~~~B81~1~L~E~jl1.J~1~ ~~HB'1~'UL B'1 
~ ~ c-; 

,,, ' 

t ~ e:il'l n ne:iu 

B. 4. 3 nl"rnanihi4,.:in1m ~anj~ii!'Umji.~aarrnL ;)'U (Aerobic exercise ) 
'I 

I ( V ~ 

Cooper> u~,.:in1~u~~Ena,.:i~~a1n1~EJL~1n1 

0 ~ q ~ ' 

m L 'U{"J ~ lmL u ":lri ~ri1 1 มห
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Cooper's aerobics system ~~~lJ18D~ n11aann1~~n18~~~n11~n~~~~11~~a1n1~ 
9 

I I <( t.,.. 

ati1u11~n18u1uri~~~~~anui1~1~8~L1~1~u~L~8~1~lJ1ru 15 u 1ri ~1~~~1~~~ 4 ~1~ 
~ 9 

~L ~un11L~8~'Wa ~nr1ru~~a~n11aann1~~'1~Luun11n1~~un~1lJL~BL~8n1 1L~~8~LL~~~~ 
9 

"' <Aerobic dance ) LL~~ L 1~1-;;i::: L uun11 

ff)l 

., 
fl1~U~1:i'ULL~ L ~lJ 

n.s ~a~u~u1L~81n~n11aann1~~n18Lu~~~a1E 
.... 9 

i. ~~~m8 ri d"~ 1~LL'W11~~j 1-;;i11~m8ati1~~::: L a8~nt:Ju~-;;i~ L Tr 111lJ 1urhn1".ilJ~ 
~~ 9 

L ~81n~n11aann1~~n1811n~".i~L n11 
9 

., 
3 . 'W8 181lJ~~-;;i~~~~lJ18~a~n1".l"aann1i~n18 ~~:::~1~-;;in11lJn 1 1 aann1~~n18 

. ., 
ri~D~~LL~1-;;i~m 1~-;;i~~~~lJ18UU 

9 9 9 

o G ~ ~ <::i1 

'11L~U1'1'1~~tl~lJ~11lJ'W8181lJ~~ 
" 

L 'W11:::n1 1~'1~D11~-;;i~~~~lJ181~~u ., ~ 

~rn~ nUL l~l'WB~lj 
I ...., t I 

B81~1~~1~11 '1~lJ~ ~lJ 18'1::: 
9 9 9 9 9 
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,,; 

5 . L '"J ~lYltiElnnlfJ.Jfi'ICJ 

' ... 

6 . L .Wti 1i~ ·h .;i m t:J rS1Jn "H"liJ1u~ -:i fium·rntinn1~-Jm ti i.1miifJ~ri1.;i 1~~ 

~ltJ 61 fltl'Ull~'"J~Eltl61 l ~JJL ~UYll~tJln;'U.11.JmJJ~l~iJ i.J1mrui'lti ..J nl"H)EJnn1~-JnltJfl'"Jj l ,~ 

~ln~lU'"JU~BtJnau ll ~'"J~El tJ L ~JJ1i.J~ 1JJ~l~iJ~Un..JiJ ~JJlCU~~f:l..J nl'5 ~EltJ 61 L~JJiJ1 JJ1CUi'ltlJ 
' ., ' 

nl')EJEJnn1~-JnltJ L~El~EJ..Jnl'5~L~n~lJJLUtiln~nl'5L~EltJ~l 
., 

llfJ::; 'hJ.LLvl4'J::;l"11..J i'l EJ..Jnlj 

' ... ... 
EJlnl'5L~ EltJ ~li'lti ..J n~l JJ LUElEll~~~Ln~~U~lnfl'"JlJJ1~~Ull"lt:JniJ 

• 
~ ~ l ~ 

~~UU~tJltJ lJJiJDU~~lL~EJLVi~ 1..JnltJ l n~l"l'"JlJJlfltJ~UniJn~n11lJ'Uu 61 มห
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0 - - ~ 
'fl'Jj~CJ~aann1~~n1CJ~u~ 

' ,, 
El1fl1'1 L ~~1U1.h1n{) 

' ,, 
8. ~CJ1CJ1~aann1~~n1CJL~aL~n~1~Lua~n ~ 

• 

'U I I I 

n~1m uawu1lia~ ri11'1~ l 1mJ~iJ~1ur\1ri1l!mnun ll~~'fl11tJ~iJ~~1mH~1ruriuaCJnau ll~1 

' "' ' ... ' 

~~l~~LJ1~1runu~1~~1~~ a~1~n1~~L~'1 1~El1'1'1~ln~~~~1Yin~1~LUE!llE!~LU'1~~11~11 

'iJ 

c1l!~1n11 20 u1YiLrn~1liLnu 40 u1Yi> ~~a~'1ulJ~1J~m~11J1LLm~~rh~u~1~ 

1~1~ L il~ri 11~ L ~El~u 1CJ 1urnjEJEJnn1~~mCJ 

i.I I I i.I 

l ~j1::;n~1~L uE1~Lrn11u~Yi'1::;~'1lu1~L ~~;uj:::~ 11~m1uE1nn1~~mCJ 

., "' ~ 

El~El11 LL~~1El'U'1~ 

' "' ... 

L ~u~u~~m1 E1E1nn1~~ mCJ tmlii~::;ri~~ 
iJ 0 'V ~ I 

~uann1~~n1CJ'flljEJ1~u1uu 
'iJ • 

~ 
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:'fnrn • "-:'C.Jc:J~fl -;i1 j1J.LL j J '1! ti~ t:JlflljiJ ~.j 1 jflLLc:i~- \"l fl -. lJ J L ~rn.b~ 
" 

' ~ .~ 2. 

"Jl:Jl~;JL flc:J• :. ~V:'J .c 
., 

Yi1~lV: ,1 ~n·m~~JJjjflJil'W~t1! 

c ..... .i::. .c: ' ..... 
1 l ' n 1 j E!- f!f: ·1 ~-:i n-1'd L \.i BL i.i 1rrr1J.rn t:Jii'i!"J 

~ ~ . 
L fl- !J~ ~V.1U'C.J1,~ L 1J '• ' 

e. ., .. , i. ~ lll!J •, -d.! v( i... , ~ G '9" 
\i~.' Yll LV ~ n1<1r..Ji:-1"'1tl'.:-1rn1j Lfl i.\ll!U 1,,iO'ilt. H 8\?1t:::i·,, i!1i b 

i,o .:J ( .. 
fllj"tiltLJ. 'i'.!ElJJeH lJ"J. -:l-J flNlJ 

0 

<Q,; 0 Q. <'J I i.I~ · t,.. 

< 2 · f11"5 CJn1-r·-: ·rnEJnmi-n n 1m 'Wtl(;)EJJ:lfl'i!fl -:l11l\!111J.111'1l r Res ista.nc .., 

~ 

Eitliiu 1JJfl-:J1 EJEJnn1i;l.J m'tJL(;}'tJfl1 j Lfl~tiu1·1nLti-J <Active exercise) LL~1Y:1"m18(;) ., 

LL'il'Ui:l1L1J1., L61t.1~iurh1Vi <Passive stretch ing> 
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LVi'd1· . 

' 
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., 
(31) n1j~BU~~1E ~1UL~~1~~1~~~~~~tl1~~nn~~ 1~~1~L 1~1n~ 

"''U "" 9 9 

' G ~ 
n1 'HWU'f1~1mc,;i~~ 

., 
Lun11~t1Uf1~1~n~1~LUBL1J1.11u1 1~~1~1nn~1~ ~u~~n ~ic.;i1 L~~ 11~ ., 

t,.. !; I !,.. 

ri~m1LL~~~~wu lLL~~\;\1~ .., LL~~-wmm~ric:i1~n~1~ L ua~niil'l L 'ii'unu L ~an~1~ Lua 1~ciau 
~ 

l 1c.l1U 1U 

1~ 8.31 ~~~~n11~au~~1E ., 
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q c ~ 

fr:raim·Hrnnr , l?, Hlltlfltn-J iNlJ1 L iNlJEl 

., 
11m1u 11-. 1;'u 

:: Cl " '\..it.. ~ 

n 11EJEJn~ .~ n1E~~~ ~ ~~~" Ell8 f 1~ 
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"""" 1J"Yl"Yl 9 

n1JU8U~~1JLU~~~a~t.J 'U... , 

' ' c; 
ii'Jum 1utiu:v1~11mn LL1Jm~~u~~ L n~tilfll'H 1t.Jn-:l1 timk~nriiJ CObjective> .. 

9.1 ~11~~~un~'i'la~n1".i~~1J <Sleep disorders> 

2- 3 

~ 'i.I q 

~ 'W:IJfflilT~'i'l 1~ b'fl'EJ,1 

( 1) n1".iVi~1JtJ 1 n <De layed sleep onset> 

., ,,;. 
<2> Vi~1J ~ ~u ~ <Interrupted sleep i 

( 3) ~uutiuL~-1Lnu11J <Early awakening > 

1J.J-vi~1JlllJ1J1.l~lJfl~ <Primary insomnia> 
"" " 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



2~ 0 

Y1~·nn"' <S .condary insomnia '• 
~ "' 

"" ,,,_ ~ 
9.2 ~-s nmnTI B-Jll T':l 'V!Cl'!J <Phy., · )logy of sJeep l 

., 
' "" ' L 'Vl1.'ll'U.11 

I l ) 

(2\ 

-Q; r..J i ~ 

w:..i -:i 1 Jif>1C-l1! L~~ .. ~ ... .. u- ' e'l:Ju ,1 ~ ..... tt : ·1:. 

..; 
·n,y t.lun • vn ; .,.. 8- 12 

.., 
l.! =:~, 1 ?1-f ~ 1 11~~ '-5' .. 

~ ~ ..:::, ' · ::-.. .:=.. ..-:/ "'1 c. 
(3> f11.\ :m (;n <Theta r h-;.· hrn i f'";r-; :~. 4-7 J"E::i r .,', .... t 1J'\J.>'·~J1rn·...:l: .il 1 1>"! fl 

<.\ ~ Co' I c: 
':ilt: L tl'11flCIU'il\Cl~'i111JJL 1..Jffl LL\11 L 'J ? 

G - ~ ~ ~ 
L m'lfli:hllt:'il EJ rim.rn~t1fl1 1flnn 1:::\0l1i 
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<\j 

(Alerting ~JB Arousal response ) 

irn-J~:lrn -m iJ1.J~rl1 l~ L fl~'fl~'ULLffc:Ji.ll L ~'tl 1i.J <Desynchronization ) 

~ 

9.3 U1.J~Utrufi1'TII~~ <Sleep pattern> 

(Drowsy> 

<As leep> <Large waves> 

<Deep sleep) ~~ L n~w1~u 'l~~~lllc:l~ 1il"1~1 l ~:irn 

(Sl ow wave sleep) 

"' "' (Moderate deep sleep) ~~ L fWl:lJffl J°LL "r1'Hl 

~ <\j 

9.4.l n11"ll~~fiJJjj~l (Non-rapid eye movement sleep ~J°B NREM 

<\j ~ ~ ''1"c: <\j 

sleep ~'HJ Slow wave sleep) ~nriru~f11'1~"11.JLL1N L~L i.J'U 4 J°~'tl~'MB 

~ "' ~ 
j~'tJ~ "r1 1 1~'tl~l~1'tl:lJ~~1.J 

4 ~ ~ ~ ~ ~ 
Lj:lJ~1nLTI1'\J.B'\J.~"11~"11.J~1n~1:lJL'UB'fl"11'tl'fl11:lJ 

,, 
J~'tl~UL~L1"11Llllfl'U Z-3 '\J.lrl LL~~l'fl'\J.'\J.B'U.1JJ 
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1 i... V L • 
4 4 - G G ~~ - V 

L lJ EJ\,i'\.rn '\.~ j t:t)t: l fl Cl' U i -1 -'.) fl'\f~t' "; ~:J;l'fi j ..J 'IF; e11 !.. ... 

"' ~ 
i:::~:::~ 3 j~tJ:::'Vl~lJ 

c: .Q I 4:::::t, • .co: Cl "-' 

l i;1~~:::w~ .11..Jn-rCJu~~'1\i"1 l'1~..Jrn ,) f,1 Tm..J11.1.·1EJ..Jt:rnn~ 

<C:i . ~- • ~ 

~;;: '" c· t~~1 mmi:.~'i·.~ · 

"< .i::::.. d. ot"..,. ' c:. ! iJ t. 

ll 1 fJ-::.i -nt.ViiL f1ClUY1i.J'nnD L i.Jiii.L ll'l.J'd'}.j fl'Jl..J tl l~..J 

"" ~ c_ 

; .- 'Ll~r1 4 ";" :::tJ~ 'l·rn'l.J 'l.rn 
:::.· ~rJ "' £° ~ -o::J 

L 'L'\J,1:::tJ:::mm11V1 1::ill~lJ 'l.J"lru ·n rnm-m 1 '1'1c.i 1m ~ ~, 

"' ' 
L fitrit'·\.~;.1~!:·!~ '11 nciliJ/~~ t.1~Yi 3 LLfJ 'fl'U;) ::: b ;11'1J~~ ... ~ f)"tl .... 1"J ·,~ ~1JCJ-ti)1 

' 0 

m 

" 
c:: 

l lJ'U 

"" 1,1 ' I 

ri'1..J flll..J UU1J1..J ft ~ ..J '1t:flmmuY\~ 1tJ 'fl ~Ufl 'JlJJLL j .j 
" 

~ri1 1m ~11~~~1 L~JJ El LL1JiJ~1'1'1.JLU Al er ting response 

~..JL1En11 REM s leep 
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... ... 
sleep ~1a Rem sleep ~1a Paradoxical sleep> 

?i1rinm~~u~~ l n<i121u ( LLiiLU'i'lU~tl~LU j~'EJ~ 
" ' " 

REM sleep Sleep 

"' ' "' 
s pindle ~~ 1jje:Ju) ·h 1~'tl~ REM i..J1.Jl1n~1m uti~lUBUl'l<il'i'l 11:lJ~'1~14'l-Ji-UJ<il LLiin~ 1 :lJ vu a 

fl1'l tinmn1Jfl~1JJL ~tin~1iJu-;1 ::; l ~:JJ~U LU1~'tl~ REM ~ fl1'f1Uflflll4'lfl 1-Yl~u~~ l n<ilm::;-;ium~l l'tl 
" " 

n~111~11 1~'tl~ REM ~~LJ11nD'Vl~..:i~1n'Vl~1J1LJLJ1::;:JJ1ru 70 u1~ L<il'tl~~Ln<il 

~rn·rn 11fhm1'Vl~1J13"n11m 1::;'EJ~~ 2 ~-J L ~u 1~'d~ L r1 ~:lJr~11! 1~'tl~~ 3-4 ~un..:i'Vl~1JcS1tri 1~ 

"" 20 'U 11'1 

'"' ~11~ L ~1in~u 

~ ~ ~ ~ ~ ~ ~ ~ V ~ I 

nu L-;rtiCJ 'l \i1~ti<ilY1..:JflU fl1rnu..:i ., ~~Ln"11J·n~mru 3- 5 -:i..:i~1 rn1--:i~1m1'V1~1J:lJjt:t.Jt:!f1 ti 

L ~tl-J 1jjrin:iJ~r~,nn~~lflfl11~U~~ L ~Ufl11'Vl~i.JYJ<il l ~'Ell fl1j'V1~1.J 1~'flj1.J')-J~j 
" 

LLi1fi-1 ~1~l.JliltlU'i'\11.J1-J ~j~~-n-,·1 ~ ;~ll'VI ~i.J 1:iJ 
" ,, 

L<i!'tl L '1.i..J1~n-11rin1.J1'lnTiu:lJ-1L1d1..:i~u'a ti--:i m1'Vl~i.J~-il~'Vl-J(;J'Vl~~m1n 
,, ' ' 

,, 
~llID~'fl 11:JJCJU ~..:JTIUtltJfl1.J1.J'fl~flilTW'a tl..:J'flU 
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' ,, 
L 'Vi\7l~cvLrnt:~rr:n:iJil'U l~r'J:::E:lm'ititi'f11~ n ~1 

" 

" ' ~ 
J" lCJu ·m;.;n 

.. ~ 

LL ~I b'U, ".i ~l'Vi f\ ,J 

2, 3, 4 1un 

.>CJ • ""' CW' ~ I,, 

::l , 4 ff~:r:s ~; t_! t:'Vi "11JLL~ "; 'd::;tJ::;'Vi N1.i ~'\J.YJ'1::;'Ut:l 'i'.!;< .j 

<;; c.i 

~1 (" £!r,ir1 ·v ~t' ~ 4- 6 RE . "' -:, ·~·-,. U L .. u • ...; 

REM 

.. 
':. l nlJ"'V, ' . ::n-J'VilW 
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CENTRAL 

C- i'IONTAL 

OCCl P 

Stage 1 _ __,,""-""" _________ ~._......-..---, 
••n • ·• .wr!Hi l:*:•M • 

~EM 

S:age 2 

Stage 3 

-''\ l',-,"'-..1\J ·-"/~,Yy""-,"'~"-(~·rr ~ -...,>·,,. ,'."''-( .. >"{ ./ ";v''-"'r" . .,,., 

. , ""'\.>1-1_ 1..• .. ' .. l/''\/\~.J .'WW./v:"I t/ 'FJ.··{'f \,\ ,t ,-.. \_.'~ .......) ..... ~.·:.,,: 

Stage 4 

EOG = Electrooculograrn registering eye mo vements 

EMG Electromyograrn registering skeletal muscle activity; 

central, frontal, occipital, 3 EEG leads. 

"' 1~~~Ln~~11~~~~1Tia~n~1~Luaua~~~ 11~n~n11n~an~11u REM 
' 
~~l : <Ganong, William F., 1977:127) 
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Ll.CJ'Ufl~ 9. 2 u.~V!.J'"l.J~1 1lrJ.Jn11ll ~1llln~L'tl.~mju.rmv11 .J rru .. 

CHILDR!::N 

AW/..i<c Tl ~ 
t' ' 

?. - fl ' =.M -:j I 

~ :~lj\uJ .. S 1 . • · si·.b~ 
c_ _, _, .l . ......, . :. LJ . . ..... C ! I . ._.. •· J .. _-:·: . " ...... ······ ..... 

(j, 4 ~ ... :.· · ' :· ._:· •. '>·· ....... :r : i .. J::::. .: ·· ........ . r· .. . ... .. . .... ··. . ·· ······ .. :::::: . ....... .. ..... .. . . . . 
2 6 7 

2 3 4 5 6 7 

E~DE R~Y 

l :: •.• 

~ , 1 1:•-::::-:;:-::::::::::::::.-:::::::•.:::..:..:.{- ::--:·:;:::_ .·:::::·::.:.::t::•.::.:-;.--::.I:J.i::.::::::::tJr:·r.·••;.·:·:·_·.•-::::::mm:-::·:I .. r;:--:::. t.::-:.::I:-::t.i{:-··::::::f ::r.-f :::-mw:.::i 
1 J I I 1 I 

2 3 4 s e 7 

HOURS or= SLE::P 

"" TI~l : <Ganong, William F, 1977:128 ) 
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P..t::2 W~f1~\s1.~t ~t::2i1L~ m~~~l!.!!'LH'..1'1. L~UULrtil~rLGft:L!'...l:h.t.LUrn~l:'P..r: m~, 
' ,. 

"' ULP..1.'!'...l.'UNl.L\s'\.1 L~~I!. nr..i~LULG 
' E;" l'g !,, 0 ? 

Ll:hU\L911nGlLL D.. 1 ~I!. lll:hl.'Lf1ft:11 ~ ...... tg tg Ul.911 
;;>' 

(2) 

n£:!'...~1f1~1s1.~1.L~l!.LGl.'L~L~\s'\.l!l~ nGnt:'G~nP..~fl.1LLU 
,. ' 

LL9f1t::2\s1.UU 
~ ~ 

TLP.it::2fl. irt:t, l!lD..ft:ULl!.l.'(!n, u .. miB~t::211ULP..f1t::2\s'\.l<t.1. L~l'\.L!!'...1'1. ne..urtt.l:'P..Nl., 
~ ~ ~~ ~ ~ ~ """ "I o~ ~ 

C1) 

~G~~!'...Til.'~nL~C'L~~I!.~ 1·9·s 

b b 

!:!.'~ n~f1GU~Lfl.Lft:l!lli, L~P..L~li~ f1~1s<.ncmtLUn1.~Ufl.l!l~ft:L!'...l!il!l~, ~1. L~~l!lb\, L~ 
... ' 

rL~~nGTU.LUl.'G~~L~~LB~ 9"6 

b 
" " t::2~1:hf1~t::2~Wfl(. n~ 1.'L~UL911~1!.~ nn.n~ i ~u i l.'~n~~~~iiu~~ t:'G i TliB~rL~\s'\.f.LUnt 

... ' ' 

~Ufl.l!l~ft:L!'...l:h P..L,k'.~1'1. 1 L~UULft:l.'~b\~1'1. mv .. LULGl!l~ i ~I!. ll~l.9.til\tl ~t::2i1P..G(bll~ ~!:~~lrl~ls'btLU 

b n. n. n. 

P..LG l.'~~n1. u~~rn ml9~f1~1d.tLIJTl1,~Ufl.l!l~ftL!'...li> !.'~ l.'l.9~11~1:. L!'...~l1.Ul:'tl!l~\UR.U~rtnGP..L~\s1. 
~ ~ ..... "'1:=> """ 

,. 
t::2ft:G D..ULI!. 

'I l!.1, P..Lls'bll.~, l.'L~~Ufl.l~~ft:L!'...l:hULl:.l!l~ i P..G(bll.~~ue..rtni.. L~f11'1.~~,, rLLf.~~i !.'~~!!. 
'' . 

b 

L9~1~1.,L~~ui~u~11P..LG~t.LU.f1~1.'G~!'...P..~11:.LU daats :Wffil. ~trn S.M.S l.'GD..l!lt::21.LU 

b 

~1-P..LrL~GIJ.t.Lrt:L~~°k P..l!ll~°k1L£:l!l~ 1 ~l!.~~1'1.LlJD..~ 
... 

~ b 

C'~l.'i.~1'1. 1L~UUUtP..L,k'.~1'1.1n1., l.'111n!..~l!.f1~1s'b!..LUl:'t::2fl.11nP..~f1. H .. LU ft:~l1.l:hl!l11ft11 
F=Pf=" ' " (f1.~ls1.~l L~ 

~11) rt~1L~1l1.Gl1.Lt::2!'...1~l~1.G~1 ~ l1.Ll1.U.~nunt:'G~('~l1.~('~ ('t::2l!l~f1~\s'\.f.LU('GD..1'1.LlJ~~~~t.f1. 
' ... 

b "' 
b b 

rt~l!.P..LG l.'~l1.l:h~~11 

"' 
P..G~ll.~('~~1:.~U.LftP..LU('~ U~!'...L~U ~ 09 P..L8l1.~l1.1.('~[!)~~I!. daa1s 

b b 

Will! ~~,m~r.,~ l.'~ls'b('~L9t::2~1!. S.M.S l1.£:ft~, ~r..umL~fl.i M~fl., ~l:.f1~\s'\.1LUl:'G D..t:'(P, 
($ I I I 

BLGC'~~Tl'L 11~14..t.LUl'G~LBU.~r.~~C'LU.l'~fl.TITlBFfl., LLU ~/ 

l..S2 
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(1) 

' - -'I ~ <l _ .. 'I - ~~~.,{ - ,': ''l 1'' 
b tJ I • •• .>Jl•: •• ;J' 1..i u Jtl • I '.'l I': 

" 

(2) 
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'lJ 

S: ~Si.. l 

f 1:;.J ~~. L .., 

' ' ._ "1 ' ""' c. ~ \Ai.-' 6' ~<...· l. ' 

\~f-l'l.; ·w'.rr. 11 1mi~ •li\'iClli l 1l'\J.~11r:1 .~ i-1-JHYl'W'J l 1'1'\J8~ .-1 ~~ :.'.. ·:i 1v ~ , 1 l •r-; -,~1.z ~· c ln1·ru.t.·.~ . , 

• <:I:~) i.I' 

'W'j 11' L'il'.J~,., :; nrJ l'\UJt;V.~. :.J 

s . f_, . 3 
'i" i,.. .. --. ..::_;~ 

ll~~fl11 L'il'tll L •YJ 1 ..:JY1CJ'i1 

met.hy l-l1 pai 
tj (~ - ~ 

LL~:t:'W'jfi1 l '6D1'W'U <Reserpine i t.J1"f-!61r1-~ 1 JJ 61"~ L ~D~ "-1J 
"' 

§.I I l (.r::.,_ - ' r .. "Ju •°Jfl"o!l'H'l 'U~iJ. <Parkinson s d isease ) .,, 

~ ~ ~ q 

DJtJ l ~!1W'H:l'Vl'tl61t.Jl ~ l n61El1n1'Jil.El'U 
' 

1~'Vl~1J~1nn11n B'Ut.11 <Drug withdrawal ) ~" ~~ ~.j 'J'ULL 'J-JffJ1 l ~JJ LL ~~ln~ 1n~.J 1li 
' ' .. 

Yl'J l 1Ji(61'W1J ~ l'W'Jn'tllih~ lfl'YlEJElfif]YIIT~iJ. 'l ~~-n11Vi L fl61n1 'J'Utl'U 1frvi ~1J~lnn11TIEJ'Ut.Jl.fl1i.tlu 
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' ' ' 
llii'W inYi1~~mnYi~rrr1~m 1'\J. 1'\J. -;;)~ l n~tn f11"l'\J.El'U1~VI ~1.J L 'U 

j~'tJ~V\~'l 61 ('1~1~LllN~'!Ellf1l"lrl1l~Jll'tJV\~'IV\'tl~t.ll 1-3 ~'Ulljf1) 
' 

9.6.4 niin1~~1.Jn1~~1ELun11~~1.J <Sleeplessness> 

'W1f1Lj<fll~E1D1.JVl~El~l~El~LuiNJJEl~ (Cerebrovascular diseases> 

9.6.5 ni111.Jn-:run11~~1.J <Disturbed sleep> ~~~JJ~uin1.Jlj<fl~'U61 an ~El 

< 1 > -;;i1nmir11~ 1un EJ'l~~~1ru~'W~iJf1'W~El'l ul'u miVI l 'tl L'l 'Vl~Elf11j LVI~ 

Li?Ju-;;i:::n1.HL n~f11j'/l':::~n1um1V1~iJ L~LLn ~~l~ULj<fl~~1i.ui.JEJ~ <Pulmonary edema> .. 

... 
9.6.6 ~1fi11~1EL'11~Elt:lfil'Unru~uau~~1.J(Sleep apnea> 'W1f1~~nLn~~ElU 

Tl~l~ l1l LLiiin l ri~ l'U~tl1lf1~1-J~U 1~ lJf1'WiJ l1H 'W'f1'61?.JB1UlL~:::~i.Jj:::l~f11jcJ1el~l~l1'1jEJ?J~m 
,, 

nEJu , 'W1numtmu , ~1J, , 1111JJ6iu 1. ~El~lN'l~1JJD1.J 11"1~1 L-:\l~U~IN1 l Wf1m-;;i1111.lEJ~ < Cor-

pulmonale> 

., 
'W1f1~1~<fl 'Jjl~!J1UBUV\~1.J 

,, ., 
'W1f1~~f11jEJ~~u1unru~1J,EJUVl~iJ (~U~f1El~Vl~B~~JJ) UEJUf1jU <fl'Jjrllf11j 

' ' 

<Tonsillectomy) 
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insomn 

14~1 CSed.ative anti<iopr essant 1 

/ ~ - 7 .1 nT'.iL~m 
\. .a. ' ....... "' i.. "'1 2. t c. ~ ( 

f .Y; '.: EltJ1,1') ~lJ&lji:'J .'UJ~l\.-Ji.: ':.i l~1~.fl !Jl'\.nflliJ'jl'K 
"~ ' 

C Brom i~- .. . :) \Barbiturates 

LllYll'flrL;;;iu <Methaqualonei 

'. . 
<Benz •m.!.azep~. ne ) 

j 
9 . 7 . 2 

L .d 1 

~~ 1~•. B~fl11Yl~~UDU ~~~1~E~L1~1~tl~fl11UBUU~~~ 

..:; .... ..: 
;i\>l\;'\B .. Jl'?l B 
' 

<:i. '-' I "'" • I c::J ~· 
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2. 

0 I ~ ..... 

111-:11U\;'\Ell mi-:inu 

5 . 
. " 

ti1-.:ii111~1i;it.Jrn 'Hn1J1hriunmH il1utiu ll~~mjtitin 
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~ rj ~ ~ ~ 

~~JB1~~~~~1::;~nH~1~na~n11~~u~~~~ 
,_,~ Cj 

.., ' 
.fll't! u1 1.:: :11t.J 
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10 .1 

~ 
1..IYlYl 10 

a~~L~~u~~n11L~E1LU~~~81E , ~ ~~ ~ 

a~~L~~n~flJ1"L~a"na~11~n1E 
~ ~ 

n11Ln~a~~L~~~~~D1~~a~Lu~~~a1~ 1~~L~~1~n11~~~~n~n~" ~~~~1l~~ 
' ,.,..., 

9. 9. '\J'lJ 9. 9. 

'11 fi!?l'U L B~ lL "1~ c.J EIU 
'lJ 

~1L~!?l~B'1BD~ l~~1u~~~a1~~n"1'11fi~11"l~B"~ei~11~n1~ ~ El 
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"' ' ... 
-Jl t.J'il U 

" ~ 

' 
11.3.4 fil'lifu 
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11.3.6 <Chest 

11.3.7 n1~aann1~~n1E~1~an1~~~1E<Graded exercise, Progressive .. 
physical activities> l~un11 aann1~~n1t.1nu~~at.1l~u~ a~1~ i1t.11~~-J1t.1n~~1~ 

" 

' ~ 

11.4 n1nn1~~1~~nufl11~L~a~~a~~~uun~~~nu~~n~1~ Lua1u~~~a1E ~ ~ ~ ~ 

<Cold therapy> 

"' ' ,;; 'V1'Hl llCJiH t.l'U. <Ice pack > 

1 
~ ,;; ., . 

n11 El~ \.J·~h <Shor twave diat hermy) l ilu~'U. .·· 

( 2 ) m1 L~fl11jj1EJu.~i! 1~lLrl fiw.J·n l 1~ <I nfrar ed) 

., ' ' 
m~ l ~1il1; t1UllYl'U. ~~ti-J1t.1~1m1ri-r11lB-J1~-Yit-iu 

" 

...., 2' 2' 41 "' 11 11 ~ 
11.4.4 nl'rWU.~1E~1E1~E~ <Elastic bandaging) n11~'U.~1t.ICJ1t.11~t.I~ 

~;l1ru~1~1~Bu~11t.1 L ~un11~nn11L~~1-u.~a~a1t.1 1~~u 
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11. 4.6 G ~ - - ~ nTrinvi < Mass~c) L 1.JiH Y1flii'i'lf1T'~fl~1n'5~~n ·1~n!f:u~n1 J"~~u~::; l ·:B..,,_ 
"' 

2' L 

~. Bt ~nn"' n11~ 1~1;'lr,:'-l l'l'L i·1r·UflTI'iHirJ f'. :j m1 ~~;;r1i 
" . ~ 

-<4 ":.. ~. 

1'1. fr~'L~ <~t;ofasc ia 1 pa i n• 

( ~u'.'.' r_' 1 e s )asm) 
C t.- G -.. ~ ....., .i; C.: ...;.. , 

I , )_,(;\," I i '"f· -~" ~l "-'~,I ;)",)""\ ~ l""ff' I ~· l.,{1 qj'lr ...,..,, , --,,, ,..,, -.,, ,- , 
~ LJ W) .. l.6 b ,Ll I.(. ! I i- ~ • ~ I I..._, c rl '- ..... u ~ L l(. 1 ! ,J I<. ~ ' 11 1 ~ • .e 

""' "" 0 ..... 

11 . 4. 7 fllT'.imn <Ynt.Jn-r; ElfJflnli.~ ·Jn l'CJ CT erapeut i c exercise ) 

exercise> L~UL'i'lflUflfll"J2ln~-W ~fi~Elr.m'hJL ;:i."W1~LLl'i~~1J fl fl~ Liu ~1ha~Ln-1L~ t:in ~s ..:i . " 

11 . 5 n1an1~~1~~nULJ~flJ~V!ITW"JULUU .JEJl't.I 
!.I ct •t cu ., 

' ., ' 

L Ue}.J-;;;1mn~ L Z1Eim~~n~m ,1!-.:1 ~1ht.1i.l1JJ11w~ l:'lJtfJ.J .,, 

f lEl l~ L nt'lffl J~rn'.i tl..Jfl1~<'11l 1~~ l't.I ... 

~ ' L 

fl "H::~flWl1UJmJ:::-ci't1u l 1u 1,JiJ·nfl{)EllfllJ ll -'~"~ LL ~~..J tllfl11 ll~El l ~B~f1 1 -:l~ll1'1 1fl~tlil L n"1~iJ, .,, . 
> t,. ' I I 

1~LLrl ll%~n1i;n L UEl..J ";Jlfl l UEJm::: vinm..:i~..:i-;;iu.n~ -;;i~ "l ~u-.:i Yi1li"1 1),ffH'l'YlU~mL 1-.:1~1ui1 L n~ 
.,, "' ' 

' 
ElElflfll~-.J fll'EJticci1 ..J"1ll1 l ~lJEl l(;)'tJfllJ l ~'U l~~lJiJ~Ll~-.JLl~(;)1'U~::: 30 U lrl 
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a""""' I 
11.6 n1tl!l1~u1u~nu~aanL~U1lJ1~aE~1~E~u1n .. 

!..I ..... ' <IJ 
'1l aam ~'U1 lJ 1 1?1 ElE~1~tJ :::LL 111 <Rheumatoid arthritis in early) lJ1l11' 

" 
., ' 

am iN'U'll El..J ~a Diarthrodial Lrn:::iJ11~ a 11111 ~m !Nun El..J Lu a L ~ El~1lJ~1tJ El11l1'1 LU'1:::tJ::: 

., 
iJo ii i.o ~ I 

'1l8lJ1lJU~..J18U ll~ l lJLUEl ElElUU1..J 

<Passive 

range of mot ion ) 1u1:::tJ:::~ alJ1~n11aa11n1~..JL~tJL~~~1tJL ;lJ~1L a..J .., 
' "' ., ~ 

L 'WEJ1.JEJ..J llULL~t: 

1~mLu:::u111hLLnJlJ1l1'1~El..Jnu~a-Wm1 <Joint prevent ive 

11. 1 n1tl!l1iJ~1u~nu11~n1:::~nin1:::tJ:::u1n1uu~..Ja1E 
~ ~ ~ ~ 

m:::r;in~111'u~~..JElltJ <Fracture in t he e l derly) 
~ 'iJCJ.J ., 

~ "" .. 
iN1L~l?ilJ1llll~~11lll1'1lJ 

~ 

fl ji;f;lll 11h..J 1.J1..J Yi1am:::~1l'W'1U 1111L'fl~EJU1Yt1~'1l l~'fl11lJj:;:lJ~1t:l..J LL~:::fll")'W~~l?lni'tn~lJ 
'lJ 'iJ 9 .. 

<fl ') 'JlJl~ L Yi1i1rn.ht:'fl El..J fll'J~U'WiNlJ11fl.fll'W'1l tl..J ~U'JtJ 1 'J'flll'J:::~n~n lu:'.it:tlt:LL 111 (Ear ly .., .., .., 
... 
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11.7.1 'tlnB1tJ)~~1'U~~l~~.,:i <Elevation) 
.... 

~ 1tJn11tJn~1uuuL~~~n~1 .. .. 

' .... 

11. 7 .2 m"lLi'l~tru.1 ; 1LV!tJWL~~m1n~mn~m1 <Active motion) 

""'~ 
a1n11~1~~a~n1~~n~~n 

I t_,.d.J Q._.(i~ S.,. ~) 2,lf..1 • C. 

'NTJ.'J ti au 'I r1 Lm rnn'il EJ,j LYic..1JJ:i vEJDnn1 ~-.l l El -:t <Active 
.... 

I I i.J Lo 

'Ylt!JJl l'l'J'iJ ~V.l"1 -:lll:":ir:J '..l.lL'Yl1i 

., ~ ~ 

~a..:i 1~J,J ·'11~ -:i..:i 111n 

n11aann1~,jfil!!~11L;11~1nn11aann1~.,:in1v~1!!~ULa..:il~!!~~iitJL n~B <Activeassis .. 
...... ~ 0 ..., t,.. ~ 

tive exercise) LL~1L1.Ju.m1 aanm~..:imtJ<;r:J!J l'nHa.,:i <Active exercise ) LLCl~ L im 

m1EJanii1~-:i 1~mL~LL1.,:i~1u. <Resistive exercise) m11~1~~ 
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. 
~~~a1~~~a1n11u1~~a 
'"' 

' ., 
'l;J~1~~n1'1;.J~ln~D; l1run~1~Lua~a 'Vl1an1~~n~~un1~~~1~ 

" 

., 
LU~~~ Bl~~~l'l;J~'VI~~ L'l;.)~~1~ .,., 'l;JD-.ll~fllj l U~UUllU'Cl~!JB~ ;a ~B ~iJ~n1~~m n~~1BD ., 

' ., 

.'.' 

~~ - 0 - q - ~ 
1fin111n~1n1~n1~D1D~ ~~~u 

l 'li'u ll~u1au <Heat pack> 'Vl~ari11~1au~n L ri'u rnl trasound) 

n11aD1~~1 <Shortwave diathermy> 
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3. 

., 
1un1jBBnn1~~n~1~ lUB~B 

-3 

L ~E-J~ i ti/ 111 1 'W'tl lm~ ·l EJ'd~r1 r.:· "l~v. ;-, 1~ 11~~~~J1!1m~N~~ 11 ~u111i.h-ihtJ1'i'I 11 ... 

., .. 
1b\;l L\;l ... I ri J ~ii 

., ., 
\;1l~m e:nnT11h\;l 1'Vl~U~~~r:nm,-,J -;i(']LL1J1J~ti ., i;;i~£J~ L 1~1 

., ' ... "' "" 
t11n1,-~~ ,-u~,-~~ln'i'IUL~ t1~ 

' 
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<TI> ~1~11~~u~ <~) ~10V1~~ <~> ~1tJn1V1~~n~~~1~ ~~~ s ~~~1~ ~B tJn l'Vl~tJ~ 
" 

fil~ 'V\1J 'VllJ1HnllU ll4'l:::'V\lJUBBfiUBn 
~ 

., 
1. Bc1-1~11u1~ l'W11:::-;:i:::i11i.~Eimc:i11mn~u 

I I.I •, 

' .,. "" 
~ Btl 'I l 'WlJTI U 

B1m11h~'Vl~~ll1J11n:::r1u~u i:JnlJ1-;:i1nc.1'1 l 'Vl~'VllJBU1ti~m:::~ml~n m:::~n~u'Vl~~Y:n 
~ " " 

' i.t I I '-" '-' ~ 

Ti t1~t11:::V111~n1:::~n~uV14'l~l~~ t1u 
" 

... ' 
~ ~ ~ ~ ~ ..... ~ ~I.I 

V11t1 l n~m1~m l~TI t1~n4'l1JJ l uml4'l:::'W~ ~~~'VIJJffj:::~n 
~ "' 

'-' ..... I '-' <to ""~ 

n11ll~n'Vl nTI ti~ m:::~n~~ n~11 JJm n~-;:i1nB11~ l 'VI~ 
" ~ ~ 
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., 
~1un11'tJ1~'Vl i.jU1J1JL; EJ ~.j 

' ., 
lJlnn-:iTrntiel~ 80 

' ' 

rin~ti -.:i l.u~~(;l'lJ".i~ ~11u LLC'l~~nl'H ~EllJ'il EJ.jflj~~n ~111:3J1 L 'Vl~BU .., 1~L~n fl11lJ~~'tJn~i'.i v-: 
" " " 
n".i~1'ln~u.'Vl ~.j~.JLLiin1LU.61 1rnL".iflm::~n L ~t.J.jBfl 'il B.jm~~n 11.,111'1 "'lc:J•1 

v "' "' 
I; ., 

Yl.Jflln11 'lJ'J~V. ~-JLl1J1Jf1t:~U~ 1 1~ 1B L'l.11Jl ~ti :-:i-J 

1. 

3 . 

'il EJ.jn".i::;~n~u'Vl~.j 
"' ... 

0 - Lr ~ "' 1..1 i,... 

m'rnEJnn1~ -J mnlJ L umrn..:iLLC.:::~1.nriEJ-J 
d; 

L lJt.Jf1lnl ".i1.h m 1 l "'1"1.j 4 . 

' I; ., Q C::ii l,I - I <:J <!I "" 
LL"11"1ll~'Jtln1"1.j'iJ 1 fl'J1V."1lll"1~-JTI11lllJ~1 L'il1LYitl8~~1.J Til".itJTI'ilEJ.J~.jL'VIUtl~".i~::; 

" " 
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' 

,.\1au ~1~u~nn~a~ ~ij1~~1~un~~l~~cl1L~1~au~1'Yl1~~uL~1 LL~~1~a~ an 

' ' ~ 
'Yl1U~ 

' 'Yl1UffU. 

" 

" 

,, ' 

Ln1a~~ri1jiJ.wun~~1~~~a~ 

' ' ,, 
~~L~BUBU~~11~~D~~1~~1m!1~un~B~ 

' ' ' 1,1 '-' .c:j V I ii t,, ti ~ .C'J C¥ ~ 

~jB~nD~~~BUD1~ ~ ~UUjB~j~iN1UL11nB~LB1~1Un1~ ~1j~~nL~~~n1jUBUDU'YlUBU'Yl 
~ 

., ., 
1~~n1jD1~1jn~1~lUB~U1~B~ ~~u 

'Yl1~ 1 uau~~ 1~ ,rniN~ lwmL"4~ L !11 L ~nua~iN~'l-'!1~1~ L ~1~n ' ~ 
lLn~1LL~~ L m~ 

" ,, ,, 
~;a~nDn~u~1~1~11uD 1- 10 ~1~L~aan Yi1~~~anu 10-15 ~~~ 

' .. 
'Yll'Yl 2 UBU 'j1~ 

,, 
~~<JiEJnu 10-15 ri1~ 

' .. 
'Yl1'Yl 3 'UB'U11D "' "' ~nn 1~u~1nw 1 -.J~ L n~~ 1 ~lL~1n~m~iN111VJ L ~~ Yi1~~<Jianu 
,, 
~ 

10-15 ~1~ 

~ " 

.·.· 
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., 
c:::i.. t,, ~ " 

n11~1'V\11n~ 1lJLi!Elrl~~ 

,, 
w~alJnu~1 20 -20 ~~~1u 1 1u 

0 V ,,J.. .i:::::: ~! I I V - C..- I 

n11aann1~-J L 'WEH 'W l.! ·i'l '"J l ll'tl<'l'V\ ffi!lL i::i ~CJ EJ'U~r:i'il v~n-~ ~1"1nr.iu~i::i "<Jrnn1m u-,-:J;;i an 
' ~ 

~ -di "' ~ c; t,... ' 1. "' llV ' "' ' G"l 2J ~ ~ i i,,· 

l 'WB'tl<'lm'lll.Jltit:Jllel:::LB'\! 'i!Ell'l ehl".J.rl~~ 'U !Jll';,'\!Lill 2 'il l -.'.ltll il 1 'J i-~"i ~ rJ1 ~11 -;:·:~::nf, 1 

t,, ~.r I c:J ~ t.• ' 

IT ,j Elll.l'Y\ jtllfll jiJ .l'I l 'il 1 ~J N-i L 1Wl"-'n'i'l'J1lJ l ~mJ'd EJ.,jn t: \<lfl'll El l 'j 1 
~ <. 

LL ~t: EliJ\;l I. i'. ·7' 
~~ . ~ •. . 

., 
a-1m1~lv.1:::'tJ:::LL1n !i'EJL 'li1 "::;1~mll LL~":::Ll 1~nirnt:~ t.J f:) i 'l ub -=-n;-u 

' I 

"" ' "'\! L "rmB(;] L -a-1 

"" "' 'Vl ~m c:J'tJ-Jll11ci..J 
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... 
0 "" I.I CJ lJ I 

n11BBnn1~~nc:i1~LiJ.B~BL~l .. 
' ... 

~BLi l n11l~~aLi1~fl11L<A~au1~11~~~iJ. ~1~11~L~~aLi11~B~1~~D1~~~~n1~ LL~~ 
' ., 

fl11'1i'ltJ~B~nULlc:l~~~'Al1~~ll11ri L fi~~U 
... ... 

r\11un11BBnn1~~n~1~LU8TIBLi1 ~~~u 

... 
<A-1~ l1H'l~ 3 '(!'~ 

' 
' 

ri1Ti 3 "" ' iJ.8iJ.L~tJtJ~l~1 -tJn~1 

ri1~ 4 uau~~1~aL~1 1~tin11uau~~1L~~~auL~n ~ ll~~~u1~a~L~a~a~nu 

~L~'r'l~~LL.riu~.-:>mnu1D ~m~1~1~1~viu1L~mn~~~ L n~~1~ 5-10 iu1~ LL~lL~~tJ~aan 
• 

... 
n11~;~111~ti~u1n~~1~·~tl1~unri1~ 

I I ' t,, 

n~~11tin1~riTIB L~1L1~~1n 0.5 nL~n~~ ll~l~Btl ~ L~~~1~~1~~ l~Bl~n~l~Luaaan , 
~ I I I I I I I IS.,. 

n1~~mn~1! 'Al1~~nL ~tJ~r\ 1riu~tJB~ ~ r\1riu~1:Jm ~tJ~ rhriuJ~lJl~ ll"1~r\1ri~u1Ju 1~ มห
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i.I r Jc;- r._.. <) .::J '"l" "" 
c.rN~a'ldJ.1 L "H'l r1 tll~lll l' ?'.Jf·L jjtJ1J, (;]Y,"Nl t.J TI'Ut'I 
"" ~ 

G . ")'t.l.c:i~ I " v 
i'.Jl';\i L •JJ tii °N1'':it\Witl;"'!l'~ l'if'.'J''Jc;]'l.J , ; •-I';)'\~ 

< 

~. ..._, ~ ~ C. ~l «::t ~ c:. c If;) !.. ~t L '1 1 1:, .-.,. ..., ~ 
, ~ .; 1 V:l.'ltJl'l l 1.'lfl'Y!1', -:l ·. -;;l\'l:_j ~ Sfl l'JYl J.n~l.'lEl~ \, l:ltJ~<fl i.. 't", - , ~1H l,'lt:Ji;h ':'. l L'L bl'VU.J'\il: l °' •~I 

,,, . 
U8'E!~'1 lf1~1ti1 n111iii 2 1, ·vu~Ei n~ 1 m-l'u~-;i"L~'cJ 1 i;n ~EJ i;11i"j~l";-,'J " 'i.. <.! "" ~ 

u~~n~1~LU~~~L~~l~ 

' • 

<Asymptomatic i schemic hear t disease ) 

11.12.3 ~~E~L~1Jll~~~u1an't:UTi~~ ( Unstable angina pectoris ) l~U มห
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~1~~~an11~1~naun~i~j~,~~1iu n11~n~1n1~n1't.ln1~tl1D~ ~a 

< 1) LLu~u1r\1n1~·h!f~~~-H~~1iu ~~LL~i~nu uau ~~ ?iun1't.I l ~a'l1: 

" ~tl1't.l~"J~naun1jfr-.i~1u~1 l ·~~1u1~m11~ L '\!llJ 1~cSlJ ll~~~~i~~n~ni-w 
" 

( 2) 

( 3) " " n11aan~1i~ n1~ iua~~u~11lJi:S1lJ110~~1't.l~~u 
.. \j 

II I "' "' 

?Ju~ 1 <Functional class I) i~'t.l~U~~l't.11~~a1n11~~~ru~\:Jn 
\j 

iu~ 2 <Functional calss II > ~~l't.l~BlTil')"L~BBBn~1~~n1't.I 

., . 
~ "' 
~u~ 3 <Functional class III ) 

., ' 

" 

t/1 q c!il o...,. 

~~l't.llJBlTiljLlJBBBnn1~~ ., 

?Suri 4 ffunct ional class IV) ~~1't.l~B1n11LL~~ru:::\:Jn l~~~l't.I 
" ., 

<II <II ' 

'\!liBn11't.IUB't.IL~'t.I 1.5 
" 
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~ !&J ' c:: ' ' 
L"WE!'U Lrn~C-i"YlLWU l'1f.l't!1 -JJJ1f1 

" 

, ~ i.· <ii G t , ,.c:.....,...-::::i,~ .... 1 o .,.. 

;n Tn..Jmm t'l'C.JYi' 1'Yl'1'1H 1h.LEJiJA'i 1·:Vi•1 ·'1 ~111 :Jru~n-.i-:i -iJjt'';;17 
q 

'i'l 11 · n ~1\ "'i'\J 1 JJ~El 1n1''Hl El ~~-H:' l'C.J l -Ju: 
~ ~ .... 
~~~ ~1CJ~D in~.~~ 1JJ~ n 

"'- q ., " ' 

ll1"'; Y111rn t.ii.i1'1~1'm ~'IH -.i~1 L ~mh~~·m11~u~~1 L ~mi 
q 

41 0 

L "WElU 1 

~'llfll"W1.J'1~~11u 'l~fl1JJ'Ylll~"4'il 61LL ~L ~El-Jf.l11'11".il~ L 1l·u.EJ11'11".i~ lJ'(;~~i'h riE.Ju tJEl'C.J~l 'C.J L ~f.l 'tJ 
~ ~ ~ IL.I '-

tJ'C.J~ u~n'\l.El 11'11".iL~L~'IJ.L 1~1 ri1tJL 1'1~ tl L~'C.J'",Jn1J lll".i~1JDl'CJ 
q 

' 
lll".iTI'l..JD1tJi1~ LL iN~lll ".ioWll~ElU'li\ ~CJ,J-WEl L ~CJiJ ~,j'l..J 

( 4) ll1 ".i6"tlLlN l ~'C.J1fl'l..J'i'l 11JJiJJ::iti61JitJ 
'lJ 

~ ' 

11111~ L Yll 1 V,,zJu ~61v, tJ,JUf.JU L ~CJ,j'\l.tJ'U l v, l 11\lJl~~lJ v, LJ J'll l~f.J,j ~~El l(t)LLJ::i~LL ~\j 1li~u 
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., 
<5> nT1~t1..Jnum1~~~t1'ilt1'1 L ~ti L-:iri~1..J ., ~t1-Jnur111~n1'! Lrn~ 

n11~u~~~11nn1~ 1~~n111n~1~1 ..J n1~n1~~1~~Lu~~-Jt1 1~ 
'iJ 'il'lJ <:lj 

' . 

~ru~ 1LL~~~~n~~1 ~~j~~l'U ~~tl~ULU~Jtl~~~l ~ 11~Utl'1~ tl~LU~11~~tl'1n11'iltl ..J ~~'1tl1~ 
, 9 . . ~.. 9 

2525 ~1 
.... 9 
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n11~~lJ;n11a1~~lJ~~~81E .... ~ 

. ., . 
1 . ~~~81t.1Y1~~n1~1UL~E~~1L8~1~ 1~~8~~~ ~1~ 

~~ q ~ 

. . ., 
s . ~~.-J a1t.1Y1~t1~.W~ u1m,-'el 8.-J ~-::>'Vl1ti L timfu ~1i.J·nifl;i1n1J1rn1uLL~1-:u~n11~~ 

~~ ~ ~ 

~~~mt.1~~ s i.J1~ Lnri~~n~11c;11~~~llt:yV11LLW1nc;11~nu 
""' ~ 

L~1Jil1 

. ~ ~ 

L 1tl~'fl11lJ~tl~ n11''Yl1~~1'U~'el.f11i..JtlU~1iJt.1!1 ti~~~~ tl1t.I Luc;11~ ~.-J1'11~ "' 
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L1H ~a~'fla~ri11lJL ~1J~1~~ ~~~fl11lJ~~L ~u~LL~n~1~mi. 1~mlJ~rin~1~u1~~u 
' .-----

LL~1J\9\9c:mmiui'l'1~Y11~u 1 
' ' 

' ~ 

n1J "mjYi1L~~Bum'll~1'll\9'J1lJ~~~1 j " mnnun11LL~nt1u Ell~L iu Pope Pius XII 
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~V"J(;l1JJCJCl-J 1u 1viti~~1 L ~JJa-:l1 fl'Hltlfl~-:i~u l~fl1"j~LLci~~-J a1tiat11 -J 1 "j 
tJ tJCJJ C\ 

. . 
12.4.4 an1u~a1tJ1~~Jt'lj11 <Nursing home> 

... ' 

~~ L~~~uL~atJ1n11n11 

.., ' . 
LJJaa1n11~Lci1~~~-J~ a <Refer) ..,., 

" 
., 

L Vl~auntJ L1-J illmtJ1~~11ilLL~~tJL~i111~~'111t.1~-Ja1m Yi 1~u ., ., " 

12.4.5 u1u~f1flun11 <Aged home> 

tl1Vl1"S 

... ... ' 

LL tJtJU ~~~tl~Ll~~~-J tlltJYl-J'il1tlll~t'.Vlru'1 ~tl-J L ~tJ~ 1 l~~1tJ ~n~fl1'H ~tJJJLlel~ ~ t1i.l~1J~~l-J "l 
tJ ~tJ ~ ~ 

(1) 

' ti.I - Q I.I 
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12.4.6 U1U~nL~a~nn1~ <Housing in health> 
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... .... 
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' 
'IJ1 -J tl'tl 1 -J 

1?11J.JL'J~1 

., ., <> 
~n'l:!ru:::fllj'J~LLe.JUfiiJ'1n11 

~~ ~ ~ ~ ~ ~ ~ 

lJ'VIEl-J1'1JlL'lln 'VltJ-Jj1'tJ-J1U 'Vltl-JUElUvm 'Vltl-J'\J,1 

""' ' <Oj 
'W'tl1'1J11.'l'1:::J.Jtl'tl 4 LLCJ'Ufi fl ti ., 

IN1 -c11i'lf1 mj\;]-,-J.., Liu nl'EJ.fll'W~llJ~I fl'lfin J.J~llJ~ ')~~1iJ~LLJ.'l::: lfl'li'U1n1'1~1lJ~ L ~'\J,~'\J, 

LL CJU n~ <)::: ~ tl'Um~n 11iJ 1 iJ~'W-1 t!J.JJ.Ji:'l 
~ ., 

<2) ~crun~1u~~ninE1~~ 
~ 

~1'Vl~'lJ~~~t11n11J.J1n~t1-J1~1iJn 11'W'tl1'lJ 11.'l ., . 

"' to- .q,.., 

(3) ~trufiflUfl111'lE 
~ ' 

UCJUn~-;,i:::~nHlUJ.'l:::i~'tJL~'tJ')~'lJ~lN-Jtl l 'tl u~:::n 1 1 .,., 
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. ' 'W 1.Jll WYlt.J 
' 4 c 0 ........... 

L "Wan1~u~n11~1~~1n~1 

., 
m1~ui.J~'fl~n.rnw 

"q 

12.4.8 ~ll1fllJti1~1~iifl"l <Voluntary association) L ~un~lJ'(JB -J ~~u'l-;:i~ 
q " 

12.s n11~;nT·rn1~~~fllJU~~~~n1~~~~a1t.JL'U~1~Ln~1nt.J ,,_ .. ~ ., 

G ~ o .q 

L iJuCJm L 'U'Unl "l ., ---..., 

l~tJ~l L uunTrn1~~LL\;\ 'W. ff. 2483 -- --- --
~tl1E-Jl'U'fl'U~"lltl~ 9 U~-J ~1~"l~ L nri ~a 

" 

12.5.1 
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" ' .., ' .. 
~hHl!JL ~'ll11 1 

" 

" 
" 11JYl-J 'll'1iJll~~~~'1 

nuu~1u11 ii1L.f1BL~B-J ~-J ~1~urJjj1'11'~~1 L~~~1L~un1jL~a1u~ 1 ~u1ri~ 'W.~.2498 

L ;~1JriU'll'j1~-J'll'1tiLL~~~~-J . \;\am~ i..J. ~ . 2s10 1~LL ilnriu'll'j11tJ11~~-:imuimm~~ 
. ( 

~1il~1a~Yinuuli..Jrrn~1-JLUD~~~u "' . ~ 

11Jriu'11'11~~.n~~1 L u1Lun1~~~ )uaanL~il-J L~ua 
"' 

( ... ( /. 
. 12.5.4 ~~1U~~lflj1~~flU'll'111J1Ufi11~1Jn"Xll (l~fifi~1~) 

., ' .., ' .. 
wi-J eim ~'ll11 583 --- "' 

m.1.u l'W~mn-J ii1 \Jlil L ~ ti -J ~-.:i~ )~urin1n~~ 1 ~111~ L .n11~1iJt}!tJj ~ L .n11 L ~il111J~~ 'il' 1mL~~ 

~ei~Lun1rit~ 'll ti-.:i 1l 1~ L11Yi111il ~-J ti~L ~'ll~ 62 nuu~'l!il 1-J~<~1ilil~~1 - L 1J~-J > ~11J~~~LWl-J 
'!!---...___ 'tJ ~ 

a ~ "" v 
B1 l.f1t:ll~B -J ~-J~1~il~~1 

' 

" ' ., 
L ~~1J~nl1~'1ll\;)~ui1 13 l ~'lflt.IU 'W . i;1 . 2511 11Jrl-J 11'1illl~~ 

' 
~~~ 4 ~1~~~1~~~~~ ~~~ i~~~~~ 

"' ~ 

' ... 
~~11 4 

) uYi 28 llM1iJU 'W.~. 2526 11JL~'W1~~~~B1il'll'1il ~1J1~l.f111l~il1~B 1J1~l.f111~1lJt}! ... , ~ 
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' ' .... 12.5.8 ~fl1~~~Lfl~1~~flUnj1L~1UB~n'd 

.27 vu 'dl'fllJ 'W. 'fl . 2525 

.. 

.;. 
~lJ~1i.J ~1n11u~~Eu ~ 

' 

.... 
1~~1lJ11 ri i.~ri 11l!Ei.Jm1~ L ~t.t~~'fli! , ~ 
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... ., 
l~u~1D1n111~ ~ ~~~u ~1vtiDriun11~1~lnri~L~~ ~~1~iDn11auru1~L~~~n~1ua~lt1~ 

4\... "' "' 

i.f I I I 

n·nna~i~mciL~lLn~n111~LLn D1m1l~~~~~1ull~~~~ ~a ~~a1vi11 Lri~a~u~vi11 i1\Jn ____ ... 'IJ 'IJ ~ 

' 
~~t1~~u~~m1~'W L ~t1n~LLnnn11 D1m,.m~11i1il~ 

.q 0 ~ "' 0 

JJn11'Yl1'W1'JJ L 'il'~ l Yll Yll 

. ... 

L ~U~'j~~l ~1U~~rllJ'1~ Lri11~~1~~lllU~Ul~;n~1 Vl~EJLLn1nllm 1,;juvJ 1JiD'1.fl1V.J 1~mirr 
~ .. 

~~vi1~rin~~vi1~ ·-
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(6) 

< 7 > ~ti..J?i'-:it1~lrn~mn11~'Wt1~u1rn..J ~rn'U~..J l m-1~~ l!Jlt11~n L~ti~1 -J 1b~1J1!lc,;i 
~ ~ 

7 

tl~ 1..J~~ 11~~H ~~~~7~1J\~~ 
~ 

12. 6 ?l'lJUlltJ~..J tJ 1E 
q .. 'I.I'll .. 

~ 

l~'Un77~n17~~~L~H1'Un17 
~ 

' 
<Oj ' 

l 'W tl~ , 
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11~n1~LL~~~1~~ai1~~1La~1~ ~~a1utia~n~1~~1n~ri11~~u1~~a1~~111~n~u~~1~1~ 
tJ 41 ~ 41 

14:00-

.... 

' ... 
~J~~1U~1U ~~~1~~L~~~~~~n1~u~u~~~1~LL~~j1~11~L~U~U~~~~;~1rinu1~ ~~1~n , " 

... ' " 
~1~n1nu1~~~~~n~1~~~~a1~ 1~~1~L~1~u1~~a~~~n1~~u~1~n1nu1u~~t1u~~~~n~1~ 

'lJ 'lJ q ... q 'iJ 

LLflnL ~~~urn1~'1 .... 

iim ~~a~~nULLc:i~rru 11.1.Jl1u~~J"l1\iau1 jJ~ ~~~1~~1~m~LLfl~~~ 1~ ~1m1rnL ~1~~1ri11~~ , " 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



312 

~ 

u Lt.Jmt.J l ~ffJfrun1J:;J~'l.J1rnJ~1U~'i1fll'Wlrn~~mucs-.:i l m1d~~-J ti l tJ 
"' c 

l 1-lJ :l~CJ~-Jtllt.JL i.l .,., ~~ --r 

~ . -
CSfJ l 'Wf\ 11JJ L ~BJJfttltl'Yll'1~1U ~1-J nlt.J LLiil~ I. ~ -1 l 'l~\>J l ";J!Hl-J ~CS-J tllti tl~l-J l~nmJJ Wi'LJ1Jf1 ".i''J 

'"' ~ 

fl 11'~'l.JY11Jl 'Yl L1m1"Jc;JLl.~~~'1 tllt.J l 'W"Jl:;(')-.:i tltJ 1'11 ") 
'LI f.jj'iJ -=!. 
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......:. 
"l.J"Yl"YI 1 3 

... 
riru~n1·nm11m1~n~1i~mrn~11,mCJu·n~ 'El~'ElT:lL ~'El'dfl1.J~l.'l-Jtl1'El l.uriru~m1JJm1 ., ., , 

... 
tJiN-J tl1'EJLL-,,-Jil'1~ 1~ L iNUEl 1 ~ ~'!U .... , 

13.1 L "PIVlt.i~ 'lun1"l~~1ucru"l::t1::m1~1"Pl;11iJ~..:ia1t1 
~ ~~ ~ 

... 
~Lm i Lulli~~-:l1iJ1~n'1m~l.'l'1 .. ., 

"" "" ti 1 'El '1~ JJJ.n mm 
__:__--

2. 

' ., 
LuTiru~~~1u1u~iN'1Bl'El~lJ1n~u .. .. , .. .. , 

c:invm1u ~ ti'11b~iN1.Jn1.Jri11JJmn~11.J111 1':5~1 L ~1J.~El-J L ~llf\'dlJJiNu L'1 l.1.m11 L ~1'EJJJm1 .. ~ ---
~El'1 flU LLc:l~lLniJnm lTI El-JiJ1~il'lff'l~lN..J tll'EJJJ11l~U 

w ~~ ~ 

,..-

'1~ 1~'V111'll..J~El-J flU'V11~c:J~f\ 'dlJJ"lULl ".l-J , 

4. ~lU'EJJJTIEl'1~-JflJJ1~~1n~1.J1'l 1.Jl1'lTI El..JtiiN..:iti1'El l~'EJJJEl-J~ lJJf\ 'dlJJ1 .. .. , .. 
i.J1~l.'l1.Jn11ru 1~'EJL~~l~f\'d1JJ1~1u11ij!\J.fijjlJ TIU1.Jfi11JJLU'EJJJiJ1~L~ru f\(Ufi'jjlJ vi1ntil.'l-JEll'EJ 

~ ~ ~~ ~ 

'1~~1Ein1l.'ln1'EJriEJ~ri11JJ~ LLc:i~ iJ1~cii.Jm1ru~1-J ., 11.J~flu~uvi~..:i ~'1~ L DunTJ L ~JJ1.J1'l1.J11'l · .. .. , 
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' ~ ~ C ~ ~ ~q I 

5. LUfl..j~1t.1fl1 1~~1n~TJ fl ..j'Ylj~t.11nj'Yl~Elt.1 - ., 

j::::t.1::::m-:i~1~1iJ~~..jfllt.1 L ~B~fl..jn'ULL~nLn1n1:111m1it.1 ..j ., uti1..j~1h::::~'Ylrrrn~u.~:::: L~ m::::~ll .,., 
~ ., . 

1.L~:t: (L C.J'U"'I u-;i::::ti'1t.1LYi~mn:t:~lJfilllJ ~"JlJ~ ElYJ..j~-1 nfll1"1~'5LL~:t: L 8fln''U "fo1t.1~i1'i'11'll ..j LL~:t: ... 

"' 
13. 2 uu1~~™'1~1uLun11-;i1~ut:J'U.~1~~1JU~..j rJ1E ... ..., 

1. 

0 '"'!,;ot.,.. 

~~11 1 LYIC.J~..j Ell'tJ .., ., ~ 

timJturJtiniJ C.J~n t1-.JniJ1umjBu\;]r:i L tir:i-.J mLL\;] it.1 L ~n 'lumj-Wv:uu 1fl 11ll~1 r:ill~ 1u\;]1 ..j 'l ., 

13.3 

·' 

i. ~~..j t11 t.1V'111~:::: r:i tin1Jl'11El'lJl'111CJti -1..j EJ1.Je:lii LLZ'l~~~fl "JllJ~l~Ql i.u'lJ'Ylmm C) ..j ~~ 1 
",.. Ci ,.. Q, CJJ 

., 
jltJ1~lJ1L~tJ..j\'ljEliJl'111~..j 
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3. 

" uan~1nuu~~~111~~~ 

4. ~~~El 1tl~111~~~fl1'n~ifo~UU l ~~ci 'JU 111/l Ufl~n11"JJ'll El~ m El~~ ~'Jlrnt: TJ'JJTJ'U 
'lJ'lJ , , , 

\;11 JJri11JJflU\;1LL~t:r111JJ~1m1ri'll B~\;lU La~ L~tJ L~'W1t: i.u~'Ylm'Yl~i.J;'mn~~~t:ri1 'l~~~~ a1ti ".., , 

"' 
2 . ~4'l~rn1i.1~1u'l~ru~mm1'J~mn ~~ri1t~'ll1(;liltiJJ~ LL'i'l:;;~1 1JJ~~u-:s1u1um'J 

~~ 9 .. 'lJ ~ ~ 

-
3. L~El~~1n~~~JJJJB~;1JJr111JJ~1~ru'lla~n~JJ~~~a1tiJJ1L(;ltJ\;1~ El~ 

.. -i 'IJ 'lJ , 
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llc::l:::: 1J} l ~tJ-Ji.Jtlfl1J~fl1i.J1JM'l 1LLc::l::::'fl':l1lJ~tl'1f111'll tl'1 ~~'1 tntl l\;ltJ L \:l.i.J1::::n11'll 1\7l1::::1J1J'ii EllJc::l 
.. ~~ "I ,,, 

~n~ L ~tJ-:in1J~'llfl11'ltiu 1lJtJ'll c:i-J ~~'1 c:i1tJ~u L ~umJ~nrmnm1-:i1-JLLcru 'lurim~~1J 
9 ~~ 9 9 9 

' ., 
n. l1'fl~~B~nu1~ Li'U ~B'1~':l'1 l1'fl~(;]Lttl l1'fl'll1(;1tJ1Yi11 

'l!. l j'fl~~tl'1fl'U 1l)1~ ll~ ~1JJ11fl~\7l'fl'J1:llj'Ull 1'1Yi~Bil'::::c::itifl1j L fl~11~ l 'Cl'U 

., .., .. 
5 . lJn L m -J f11jflffYlB\7lm 

" . 

1. 

t,, t,.. l,t !,.I I 

LLc::i::::m 1*ui.J~lJ"l"1flfl li>J Yl-JUL\;ltJ L ~'fl 'JllJ~l~QJU nw~il'U1Jritnm1u 
" 

3. 

lJ1Vl'lfi11 

., 
1. ~(;] L~~'fl~un~~-J a1tJ Lu L 1'1i.J~1mc::i~1-J ., Yl-J'l! e:J-J~':()LLc::i:::: L e:inil'u 

~~ ~ -
2. 

' ' q q t,.. ~ ~ 

L\:l.i.J1::::YllfltJ':l'lltl'1fl 1J ~'llfl1i.J tl'U1lJtJ 
~ 
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I 'f I 

:i.r:i~ n'u 1u1i.Jmm~1'1 "I 1~m1~mnLL~:::Clm:11J1"lJ L 1EJ'1n1'1(;1Lrn~~'1 EJ1mLn L ~1'VIU 1~111 '1m1 
~ ~ ~ti ~ 

.--
LL 'W1'l~ LL~:::~11l1 1'Cl1~"1J(;l~t)(;1'1UEl1~1~lJ~j 

'11U'J1 
'--

1. 

, 
... ... 

LL~:::CJ(;]LrnCJ~'1 tl1'tl 
'LI" Ill 'LI Col 

... ..,; 
Lu 1 :::~1Ji.J1:::nlJ~t)U~U;t)'t]~::: 35 "1!1(;1~'J1lJ1~~:::~'J1lJ~1lJ1 1D1'l'1::: 

"" " 
' 

LL~'J -:J V11~tilJ~~-;;i:::i1'tlL'Vl~ti~'JLEl'1 L(;l!JL~'W1:::1un11~11'1~i(;]EJ~1-:i~~Cl1.fl1'WLU1E~111~ --- " , 

-

"" -

~'1 CJ~ti~1-:i-;;i~-:i~-:i~~ti(;li1-:i~i~L(;l!JL~'W1:::1u1E~'1Ell'tl --- " , 
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'ULE1l1E 

1. 
-- --

v 

t ion) i1.J nT'j?imn LUj~1.J1.JkL~t:'UEJm~1.JlJ 

L ;;i,'W 1 ~ ~1nm-iJJ~'Ylj .J flCU'J~LUcSl'C! 1 i'il1iin-J 61 L ~El~.J l cS1lllJ'Yl1J111'i} EJ..)~~"' Ellu L~ L ~~~tJmJ~ 1.J 
q ~ ~ q ~~ ~ 

., 
'C! EJ ..) ~ .J ri JJlJ1 n :;j\ i 

~~~1~El~1'1 61 L~EIL~tJU'W~;EJJJa ~11cS1 1 0 0 

fl lLL U~U 1 1. ., 

3. 

j~~~l..)~~..)EJltJ u~~~j~'iJlnjn~JJ~u 61 
~~ ~ ~ 

1~rn.Ja1a1JJ~~n~njjJJ~~~..)EJ1tJ~1JJ1jn~~~~1u~1JJ1~~1tJEJ~1.J~;..)~..) 
., 'lJ ~ 

lL~~ Ll1'l1 f1 

"' "' LuEJ~1 L ~~1u1~1.u~~nn1jL;tJu มห
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--
' " 

L .;;J E! l ~~.J 'flJJ'tltiJJ11J1Jl11Jll11l El.J ~~.J t:J1'tJJJ1 fln'U. 
'"' 

)'/l'1n11 l1J.L =6.J 111J1 llJn tl~ClLL'U.111-0il~ ifim1LLflD[]'Vl1L'U.n11t1~ iJ~.J1'U. l ~'W1~ L 4EJ.J\;\1 .J "l 
.-

1. '11 fln EJJ.Jc:lfl11~1 n'1LL"! .J.J 11! 1 tl1J~~tl .J L ~El'U.JJfl11 'flJJ- ~.JVI 1'fl J.J 2524 
" 

" 
t:J1'tl so ~~'U.1 t1 E.J ti ·~'l'U.n 1 ~.J 

~ " 
' ' o II qq i.f 

7 5 l11.J 1'U.m1H fl'l:Wl 1fl':fj JJLL~~ .J 1 'U.l1L ll'ff"J'll El.J 

' 2 . 2525 'W1J 'J1 

tJj~'/l'1 flj ~~.J El1'tJiJj ~ JJ 1ru1EJ'tl c:l ~ 40 ~.J~ 1.J1'U.L~ElVl 111'tJ1~t11~~1Vl~.J '11flEl l 'tJ 60 ~ 
,_,'!.I C\ C\ 

" ~1.J1'U.e:i~ut11~ J.J1ru1e:i'tlc:i~ 11 
" 
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., 
3. ~LL1n Lull-J1~1N..J ei1t.i~:::~a..J1b:::1N1Ji.JnnnmjLL1i..Jnu "lum·rn1 ,nmnn~u 1~t.i 

~~ 9 ~ 

. ' ' 

l~'W1:::niJ~ri~a1t.iii at.in-J1 Lrn:::mj~nrt1~n-J1LLa::: L ua..:i~-:it.irn1lJnTY•'IU1ri 1..:i L riri 1u 1a~ '1::; . ., 

,, ., 
'fl 1!l 1'C.J"H)m\Jt' 

., 
·rn't!~~ 2 . 1 

' jl ci"'l~ ~1:'S..:i a1t.intiu L ~ 1~1JaiJmj~ 1l!1 1'1::;~a1~'W 1~~jlt.J 1~uamnn~fl ~ -1 

u a::; 11t.i1~~..:in ~1 2,000 ., 
r ~ "'=' ~ 

1J 11'1(;) Ell~ El'U.JH 'W'EJ~ 17.4 

'U ltl1J1'EJ 

l'U~ l'IJ. 

' 
2. ~.J L IN1llLLa'::;!Ni11Jwuu j::;1J1J LL a::; iifo1~'1:::ri11~~1:'S..:i ElTCJ~..:Jr1''.l ~iJ'Yl1J1'Yl "l1m1'J 

9 ~~ 9 
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4. 

L eh'l Y9"Hl 1J~~ -:iLrn:::~-JY9lJ 1~ L~m L~-w1::: L'U1J'Yl1J1'Yl'll a-Jm1~1t.1'Yla111tJ"'l:::~1Jm1~LL~:::~11lJihu 1 Q! 

s . ~-J L~1lJL~~n1~u~"'la1J~11~111n11~-J -w1~~-Ja1~ L'UL~a-J11t.11~~~:::~a-J~1 
"'lJ ' 

~~-JEl l t.1 Ll11t.1L~-w1:::L'Ufll~Ln1*l'Jn"'l'JlJ 
""' ' 

1. 

"' 
0 .q~ I "' 

2 . n1~u111lJ 1~1 n1111lJ~1 1 lJ~~a-J\111 

s . 1~~~n1~n11 Ln1*11~1Jri1J1'Yli-:it.1~~-J a 1 t.1 
... ' . 

Yi-J 1u~1um11~ L ~1 a-J c4amL 'J-J 
"" ' 

I ~ t; I 

7. 1 ~~~u im 1u L an'll'u "'1an~lJ1J~~~Yi~-J ~u L 1:Ja~YiniftJn~a-J t.J~tJ1::: Lt.111'~ n a-J 
.. ' 
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•· 
1 . nl'H1ti11llnU l1!'fl 'El 1.J'fl 11~'fl1 1 lJ~1flC1Jtlti1-.J JJ 1 n~ati\11 ~~.,j tl l t.J· 'LLU 1 l UlJnlj 

'1J ... ~ 'lJ ~ 

2 . ·;;nm.Jc:im1~1~ -y:tjfJ!l "n1r1ti'il a-.J ~mlru. ~~t.1~-.Jf'llJ",)1.J~1 ~11~~1.J~Cl'-.J .t:l't! 1unrij_ 
1.1 cu 'i Cj 

r..J ~ .... 

~jBL'fltl~~1U~'Yl1-.Jel'-.J'flJJ ... 

rSrrn.1 , 1'4 L ~lJ l'U.~-.J \9ll.1iJ LLc:lt ilff'll~ L n\11 LUVifr~.nnrh.,j liL~-.J L~~JJ1nr1 )1'W l ffnl.J 1U~lJt:l Llc:l~ 
" 

• 
l ll\1l~ i,"'. ~rnriJJCJ'i'llt.I 1flfll1~ ,fU,j L '\>!Tl~ ~'VlfU·H flt.l~'UlL ~~~l t.I EJ ~tln11f1n~1n\111.J'Yl1.JTYljJlnEJ 

0 'lJ 1iJ .. 'iJ ... '1J 

3 . ~1nCJ~n1 1~11-:i'1 L ~I11n1Ln1.J~nri11 'lut El 2 1.~i ajJ-.-~ -1 ~rS..J a1t.11'Yl t.1~~1u ~lll 
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