
~ 
UYIYI 11 

I 
I ~ tl 

fl11fi6UUY8~fl8U~I11 · 

(Responsiveness) 

.. .. .... • .... .... ..1 "" '" .. 1 \4nftnlit1fl-31:LfltJft -3L nfiL 'V\Un1 1LflR0\4 ~ V\1~Eh'J1i1~ u'Hl'Yl'Yl1J1 1~~~ \ U n1: Lu1:~ El" 
tT • f' tl .l ..l.l' 1 • to~ !T a f' t ..,: ..l\1 .. 1 to~ 

Lflfl1 ~lJIIlflfl1 10YI1:LflRfl\4Yl~\U~-3 \\4V\ftflflLRn SJ ~El"n1UL'YlEl1 LIJIJLi\El'lUU « "'Yl Lun'l:~U 

L1tU1fl'YliinTHfl;£l\4 lV\1 fl£l~tu "IJij~u, 1~«£llJ.n1:L1.h.: ~ i1Eld1"a.ne1u~rt" 1~LL rl n11 

tJ
.I • I ... .I • . l ~ ,. I .... ""\'I "' .... I "' .... ...1 

L fttJ\4LLuft-3~El"ft11LfllJ'YlLflftel1JfltJ1J'UnftlJCl1tJ1l1Vi1l1ti~~"'Yl L~ 11JLL« "·«11"LL~1 El tu, 'V\1liJ'Yl 
\1 • 'I \1 

ltJn1:fi'\4L~U1fl'YlLfl;0\4lV\10~ V\10LLft-3R11~~ltJn1:~uL~H11Lfl£i1J'U~~IJri1tJ1l1ViLU~tlU 
'I . 'I ' 

u.tla"ltJrifi 'Yl1"1'YltJ1fY1ftfrfL ;tJn11 'iti1n1:t\u" 'V\7El "i"L i'1" (Stimulus 'V\iEl Stimulator 
. 'I 

• .. I ,. " 1.1 " I ..I ... ~ ... I I ...: 

V\10 Stimulant) LLR:u11niJn11tu~fHn11LufttJULLu~"'YlLn~~U L 1tJn11 n11<ilEl1JHUEl"<ilElft" 

~ . .... I "" !"I .. ~ !"I .. I ,. I ...: "' 

L ~1 (responsiveness) fl1fltJ1~'YltJn111Lu'ij~'Yl1V\1tu'U Lu'Uu11 n~ n11tu n11<ilEl1JffUEl"<ilElff "L 11 

ilL r;.,~" 1 "i ~ 111 ii ;1" 

R1\4 l u.i1u ~El"i "ii;i<il ,r nfin1!tT~::Vi1J';hii.th1 n~ n1,. m ~E)" n1 11ilEl1JHUEl"<ilEli" 

Li'1L1t~tJL~UElijLW11El S) L1fUn11'fEl~11El"ffi'Vi~i~1fl~ n11L'V\~U1LrlEl1tllULfftJ" iifl11lJ~nL~1J. 
U1fl n11V\fliiElflEltJ~itLrlatl n~El"LL'V\R11LL'Yl"~i£Jnn 1 ~~ n11u1u~iEl~1J~El"~El n 13! ~ia n11 

. . 'U 'IJ 'I 

ilfl'u l,_j'L£l\4L -n'1~1LLft "ft'11" L ~~1dLUU n11U.ft'.~"<ilEl1JffUEl"<ilEli "L i'1~"iu €1~1" l,- fl~ LrlEl 

1l'nfln~1Rel-3LU1tJtJLfitJtJ~1L ~il~~-;nn~1J1Un11<iltl1JftUEl"<il~i "L i'1d~ ';l!:L ~U 11 n11<ilEl1.J . , 'IJ 

""£l"~Lnfl~ului~lliii;1fllli11';l::Ltlun1~mvm'Vi~7EJn1"Lflii~u El1';)~1L'V\Iil~~1~~ttllitJ1n 
'I 

1l'n LLfln11flfl1Jft\4£l"~L flfl~U L ui"ii;i<il~ULi)uL ~ El"~flElU ,j1"si1.JenElULL~:L ~t11vru Tll.JU';)~tl 
th-3 s.1 erhln11-3~11~ tf1V\fu1u~d';l:fli1.J1m,Xmu'Vi1:n11Lu~tJULLtJ~~LL~:n11<ilEl1.JHUEl"<ilai" 
~ "" ..... l ..:. ........ .I t 

L ~1'YlLnfl \4ft-3111f1fiL'Yl1UU 

11.1 n11fUJtJCJ'U fl~~jj1'U 1 tJ11 ftf'U'IliUl (Responsiveness of protoplasm) 
t ! 4),1 I ~ , • I 'iol 

m1t~ouwuEJ"fifli"n,-::9luuu L 111iii"LL<illu 1::~tJ~El" 1th 1<il'Vi~1Hi11 uL ia"ilL 11'Yl11u 'I . 

l~fltJn11'YlflREl"L£J1i"ii;i<il1Jil.~L'lr~~L~tl1. ~iElYl1nTlL~tlnLEl1L'lr~~';l1ni"ii;i<il,f'U\Y~ (L'!fU 
f' t.i .k A f'.,l Q; ff') 0 l I ...: '1.1 

L'J1Rana111L u£1 ~ 1ElL'lr~~u,. :H1'Yl~El"H<il1 lJ1'Yl1 n11'Yl~~El" Vi1.J11 n11"<ilEl1.JHUEl"lilElH ~n~:~u 
. 'I 

~~ Ltlun11LL«~~ElEln113Jnu-nEl\lnElu 1tJ,-1fl~R1H3!~uLEl~ i111ui"ii;i<il,¥u~1t11:Ln'YlL'lr~~ 
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L~tJ1 nT'lfUfl113Ji'ftn nTlft-\ln7:LLfffl113Ji'in LL~:n1791D'U 1~f1Di-\1Li'1~U n7:Yl1'Vii'DlJLffi~ 
'lJ I 'lJ~ - . . ' 

'I ~ 1" I 1 .. 1'1 .... .. ....... t ~ ... I ~ 0 ~ ...1 Q,oo. ~... I 

LUnDU u'l fl~~1ff3J LLfl LUff-\13J1J1911JUff-\1'1JU3J1 ~:3Jff1U'If-\I'Yl1~U1'Yl'l'Ufl113J'lffn R-\lfl113J 
' l 'U ' - . 'U 

i'Hn LL~:91El'U 19l.Yhwu1~LUUiflR1ULLtJnEIDn~1nnu ~1~i'ui-\lii:a19lL'If~~L~tJ~~u 111tJLU 
'U ' 

.. . ... .. .. I I 0 ~ ...1 I I .. "'I .... .. 0 ~ ...! 
L'lf~~~:lJD-\Iflu7:nD'U911-\I ') 'Yl1~U1'YlL~'Vi1~EltJ1-\I L1JUtl-\lflu1:ntJ'U'U1-\11JU~1Jtl-\IL'If~~'Yl1~U1'Yl 

L~tJ1nun11f'ULLff -\IR11-\I 'U1-\I~UtlL~tJ1ntJn11Lfl~tlU 1 ~1~;mfl~ElU~LUU~U ~-\ltl1~n~11l~11 
n17flD'URUD-\IflDi-\ILL 1~~D3J~U L ~3Jii~-\ILkCil1:c;i'u 1 U1t~~~1ff3JLUU~U111 

.el.4, Q.l ,J 
11.2 011fltltJtf\Hl-3fiJJ 1-Ulfll (Responsiveness in animals) . 

L Ufffli,fu« -\I~U3J1 1~ n11LL~:"lJ 'U1U n1 7 L ~DflDtJ«Ufl-\lflfli~L i'1 ';l:~tJsnElU3J1 nri-\I~U 
'U 

I ...1 ... :f .,. A I e'...l 0 ~ ...1 Goo I ~A ,i ~ - ~ .. I :f .,. 
L 11\.t n1 7'Yl:JJL 'J..ttlLtJElW'l El n~3JL'If~~'Yl'Yl1~U1'Yl7 'Uff -\lf111:JJ '1 fffi';}1 n« -\IL 71 · 'If -\IL 1Un11L UElLtJtl 

, 'U 

U1:i1'Yl LL~:ih dEJLflD'Yl1WU1~LLff~-\lfi111~91El'U ~-\IL 1tJn11L dElLflfl n~1:JJL dEl 

1-\1~7"lJEl-\ln1191El'URUD-\I~Eli -\ILL1fl~El:JJL 'J..tff911,fu« -\1 1~tJvY1l tJ L 7tJn11 1rr/nnWB1fF1 
'U . ' 

~ "' I ~ .. "' I .. I A I ..., ~ .Y. .., 
(reflex arc) 'lf_-\l~:u1:nEl'U~1tJ~-\Iflu1:nEl'U 5 u1:L11'Ylf1El 'HU1f11UF11 1UJflf1 (receptor) lnUn'1-l1U 

F11 1uji1n (sensory pathway) 'f1Ji1flll11tlf11 1ujfln (modulator) lflUn7'ltJ
1

'lf111W8UtJU8-l (motor 
I 

pathway) LL~: nu'1nn8 UtJUB'l (effector) n17'Yl1-\11U~ElL UEl-\IU1:«1UnU'1:~11-\IEl-\lflU1:: ntJu 

t .. I ~ VI .. I :'I . """ 0 Goo A .., ~ 
'Yl-\1 5 u1:L11'YlULLtJfiElElfi LuLuU 4 'il'U1Ufi11'YlR1flt}J flO WU1Uf1111UF111UJ8f1 (reception) WU1U 

f111U
0

7F11'1Ujfln (conduction) WU1Uf111UUfiF11 11J'H1J7f1Utl~i'ln71 (modulation) LL~:· WU1Uf111 

o ') i-' ~ I 'VI 
6 
~~ """ I o ~ A 

f1'I:1n 7nBU tn (effect) 'If -\I flU Lut.t';l:LLtJnvr~THU1LL9l~:"l..'U1Un179113J~")~'U flEl 
.., ~ 

11.2.1 WU1Uf1111UF117UJ8f1 (Reception) 
~· ....~ .. I Goo C' I t ... I I fit ... Q.oo Q.oo ~ 

f111:JJ1Rn'Yl:JJfiElR911fl1-\l Cl UU :JJElfJ~~1tJLL'U'U LL~:LL9l~:LL'U'Un~:lJEl1ti1:7'Uf1113J7Rn 
'U . J ~ 'U 

~u 1~tJL~'Vi1: L-iu El1tJ1:~'Yl1~U1~f'Uf111:JJi'HnL ~t.nn'ULLR-\1«11-\1 L 7tJn11 Photoreceptor 
' 'U 

~ 'VI ~ I Goo ...1 """ ~· """ """ ••' fit "'I ... I VI ~ lA """ 

'If-\! L~LLfifl1 El1tJ1:'Yl'l'Uf1113JJ«n«lJ~«LL~:~rn:JJL~'Uu1~ L 1tJn11 Pressoreceptor L~LLn~J~U-\1 

Goo od Goo ~A .:. .. I • "-' ...1 Q.oo j!A ·~ .. 

tl1tJ1:'Yl1'Uf1113J1Rfi1RLL~: n~u L 1tJfi11 Chemoreceptor tl1tJ1:'Yl1'Uf111:JJ'd « n~1ULRtJ-\I 
v - 'U 

... I' VI.~ I "" ""'""" ...... ~ fit ... I ~VI~ I 

L 1tJn11 Phonoreceptor L~LLn~ LL~:El1tJ1:'Yl71,.Jf1113J1ffn7D'ULtJU L 1tJnT"l Thermoreceptor 'If-\! L~LLn 
'U ~ 'U 

th~u" El1tJ1:i'ufl113Ji'«nc;l1" 'J it tJ,-:nDu~u~1tJl'\tt1~~7Eln~:JJ"lJEl-\IL'If~~fuf111:JJi'Hn 'U , . 'U 

11il~,fu 'J ~U1tJi'Uf111:JJJHnLL~~:~ti1tJP~113J«13J11n~';l:LLU7«rl1~flJ1:JJJ~nEltJnLiJ'I..t 
n7:LL«f111:JJi'Hn (impulse). 1~t.J"lJ'U1Un11'Yl1-3LfliiLL~: l rhJi1 ;A-\Irj-\llliLUU~L ,Y,'l~LL~:JJei~un 

'U ' 
~... ~ 0 . I I. 'VI" 11 .. "'I 

n7:LL«f111:JJ7«nu~:nnu1«-\191ElLu ~tJL'~~u7:«1'Yl 
'U 'U . ' 

.~ 
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0 ~ 

11.2.2 11UJUn71~1fi'J1UJtfn (Conduction) , 

n1 :LLHfl113J 1ff nsn."'V\U 1tl f'Ufl113J 1ffn 1~LLU111L i ti'U 1 eJtJLL~1"ii: tl n tl1ti'YleJ~\41 1 U 
'ij 'U . 'ij 

1 J' A ..1.... 1 J' A .. I ·1 oa.rA oa-r 1 o... rr 
~tiL '1-teJLtleJ'Ylb 7tlfi11L UeJLtleJu7:«1'Yl ~tln1:LL«fl113J7Hn"ii:L ~1fffl1L6Jf~H~'Yl1" dendrite LUU:: 

'ij 'ij 

o... rr rr .. 1 ..1 o oa-r ..1 o . oa.rA "" o... 
El El-fi"ii1 fifl1L6Jf~ ~'Yl1" axon L6Jf~~ u7: «1'Yl'YI't11'V\'I..t1'Yl'l-t 1 n 1 :LL« fl113J 7 « fi"ii1 n eJ1£.11: 7'Ufl113J 

'ij 

oa.rA "' .. 1 o... .. 1 1 .... 1 1 rr .. 1 ..1 o oa-r ..1 o 
~ « n ~ utl"7: 'U'U u7: «1'Ylff1'1-t n ~1" L 1 tJ n11 sensory neuron «1'1-tL 6Jf~ ~ u 1: H1'Yl'Yl'Yl1'V\U 1'Yl\.L 1 

n"l':LL«n17i' ""1'1-t"ii1 n1:'U'UU7:«1'Ylft'1Ufi~1" 1u£J"'V\U 1tlfleJ'U«UEl" L iu n11 motor' neuron 

L6Jf~ ~1:17: ff1'Yl'vY"«eJ "11u~dEl1"iiEl~~13J nud:lun ~3Jfl~1t1Lff'l-t LtJtJ11ii'1~L 7 u n11LffUU7: ff1'Yl 
'ij 'l 

(nerve) L«utJ7:«1'Yl'U1"LffUl11wu1~vY"n11fun"l':LL«fl113J~ffnLL~:n17ft'"n7:u«n1"l'i'""1'" 
LitJnLffUU1:«1'Yl11U~d11 LffUU1:«1'Yl713J (mixed nerve) . 

'"n«i 11'Ylt11 iu u~ t1U 11 n7:LL«fl113J 1ff n"ii: tl nthtJ'YlEl~ 1 Ufl13JLffUU"l'::: «1'Yl ,, 
4 'ij 'ij 

1~tJn17LU~tJUH111~~eJ"U7:::"ii1Vh~1~El"«11Lflii~eJ eJ:L6JfYl~ 1fl~U (acetylcholine) ~"axon 
'l 

"" !"'I oa-r oa-r A 
L u'l-t~H71"~'"3J1 

'ij 
' , 

11.2 .. 'J 11UJUn71ll.Uufi'J1U'HU1fllta::tfoJn71 (Modulation) 
"" d 0 oa,r .,j .,I .:_. "" "'oa.ro... oa.rA "'oa,r 1 

eJ101:6Jf "'Yl1'V\U1'YlLLu~fl113J'V\3J1tJLL~: H" fi11'V\~""ii1 n ~~1'Un7:::LLfffl113J ~ ff n ~~LL n 

.,1 I' d .. 1 oa,r "' 0... 0... ~ 
1:'U'Uu1:::H1'Ylff1'1-tfi~1" 6Jf"u7:::ne:J'U~1tJ«3JeJ" (brain) LL~: b~HU'V\~" (spinal cord) 'YI"«3JEl.J 

111 o... o... ~ .. 1 oa-r 1 . rr .. 1 ..4 1 "" 1 o i.t "" :a'l rr 
LL~: ~ ~«U 'V\~"'1-tu 1: nEJ'U~1tl n ~3JL6Jf~ ~ u"l' :«1'Yl 6Jf -~111 tltl 1111 fi'l-t'V\\.L1LL \.L \.L 'Yl1'V\'1-t1'YlLu\.Lfl'l..ttl 

'l 'ij 'ij 
. 'i-' 

fl11Jfl3Jn"iin113J<il1" ') ~eJ"11"fi1tl l1"'Yl1"UitJ iru111flUJ1m LL~:L1111UU1i.n1m 
'l Ql Ql """ 

£T" 13Jiim~ 1'iXfl113J n1 :~1" 1 '1-t 11tJ~:Lmtl~ fi11li1"1'1-t~eJ"7:'U'UU7:«1'Yl1~eJ~1"i'~r;)U 
'ij 

11iin~1n'V\1eJ1ln11eJ~1"1,-

11.2.4 11lJJUn7'Jn'J::no?nauTP1 (Effect) 

1 uifli-#u« "~u ~u1u n1 1 n1:rhfleJ'U 1~d:lu n17Yl1"1'" 113J nu 7:'V\11"1:uun~13JL da 
'ij 

"" ,1 .,j I o .:_. oa,r 'J oa,r oa,r J{ 'J A 'I g.;"" 
nu motor neuron "ti'Yl motor neuron "ii:::«"n7:LL«fl1«"3J1n1:flUb'V\n~13JLUeJ ~U'U1L1mbn~nu 

'l ' 

LL 'V\~"fufl113J 1«nl11"11-i n11rh"1U"1JeJ" n~13JL deJ~eJ n11'V\"~1~eJ"LffU 1E.Jn~13JL de1 n11 
'ij 

rii"1" d"ii:'il1L uufl~a~ 1 U"iiu n11"ii:~u«"n1:LL«~1 i ""ii1 n1:uutJ1: H1'Yl . 'l 

ueJ n"ii1 n n~13JL deJ"ii:ri1'V\U 1~Ltlu 'V\U 1tJfleJ u~ueJ"LL~1 e11 "iiiieJ1tJ1:~u ri1'V\U1~ 
:a'J I ~ oa,r I I I d A ~ 0... .,j"' oa,r"" ~ 

Lu't-t'V\'1-t 1tJfleJ'UHUeJ"n b~ L 11UfleJ3Jfl1" ') 6Jf "ff13J11tl~~flff11~U3J1'V\~""ii1fi'Yl b~1'Ufi11 n1:~U 

1~E.J'Yl1" L~'Yl1"'V\rt"d:Ju~u 
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I ..1 A tf:'l \'It; ... ~ 
reflex arc L'Yl1'YlEllfU1ti111El1';Jft'1 LJJ'"LL~'U1l1,... Lfltl·n' , 

Spinal 
cord 

Atterent 

neuron 

~ 

• • 
' ~--· 

lll'tUl 11-1 Uli~H reflex arc 

Receptor 

.,j .... 'I "' ... t ... . t; .¥ 
nT~~e:J'lJ«'UEh1'Yl11 L '""~1'"'" 'UEl n111 n11:ant1-;:n n7:uut17:«1'YlLL~: 1::uun~111L 'UEl 

1111 n'ULL~1 rJ'I1ti1:«1'U'I11\rnu1::uu~El11«i''l'11f1Df111'"anti1tl~ ~11: n~11l cu~Elcu~e:J 1 t1 
..d .... , 4 

11.3 fll19ltltHl'Utl~'fltl 'U'rt'lf (Responsivene"s in plants) 

fi'Uti1l.UJ1 nil n11::f1~r:h ~'7Jl3J~ n1 7LL«fi'11Elflft L ~L ~'" 11~ n11Lfi~DU1 'V\1LU~tJ'ULLU~\I 
'V\1Dn~11tfcu ') 11 ·t'U~'7Jtt'U13J~~~fin1111L~ ') L~tJLL~n1'V\1nlti~1117nL1L~tJ~n~\ILL~11l:L~'U1ti 
11~'7J~..-.~fin773Jm7~El'lJff.'UEI-\t~eli'I1Li'1LL1~~EltJEI~mh'l1111ft111tJ nT~~El'lJff'UEl\IL'U~'7JdL71i~d1 
Ltl'U..-.~fi n1 711"1Jfl\1~'7J 'V\1 nLL~~~fin,- 711L 'V\~1d~1L u'" 1 t1vth'l1i1 '). l:U 11~L1'1ElU1'11~..-.u 1.'" 
i~1...t11 tJ~ \1~1:'lJ'lJU7:: ff1'YlU~: 'l!:'lJ'lJn~111L ~El ~~fi n713J n11~e:J'lJff'UEl~~Eli ~L i'1"lJEl\1~'7J~'U 
LLH~\!Ele:J na.nl'" 7t1"1Jfl\ln17Lfi~El'U 1 'V\1 (movement) . 

'll 

i ~L i'1~'Yl1l ~di~~~fi n1 111 n11~El 'lJ"'UEl\IL '"~an LLtJ nfl El n 1tiLU'U« El\IU7::L1l'Yl ~.PJ 
( 1) i \IL i'1111t1L'" ltiLLrlf1ElfL11'U"lJEl~~'7JLL~::«17fl1'lJ~11 n1 7l'~~ tyLfiu 1~ .Yh L ~di~ 

n11bfi~El'Ul'V\1L~tJel~ L'Umi (autonomic mOVtfmenO . 

(2) i'I1Li'11l1tJ'UEln Li'U LL«'11«11'11 ~.~,,.~~\l~~"lJEl\IL~n ·ElnL'V\1lij ~1 ~~~ .Yhl~di~n11 
'll , 'll 

Ul~El'" l'V\1L '"~n~m::~1~ ') n'U · 
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11.3.1 wqiin'j'j1Jf17'jnautlua~~'nfl111nii~,runo7u Lihu-lafieud~J.\Ill1';11nnT1'Yl1"1'" 
C'1 A d ~~ .... .,! A A 1 -t 1 A g.; g.; o .... 

1JEl"«THHl1 li'U ~Gjf 6Jf "Lu'Uff1 1 Lflli'Yl~Gjf~ftfllJ1';)1 fiff1'U b~ff1'U'V\'U"1JEl"<11'ULLa1 tl na1Latt" 
'U 

11Jtr"ti1U~1" 6) itn«11l'YltJ1'Yl1".WGjfY'U .. f11Dfl{1liUY1Gjf~UijEl~'V\a1tJGjfiL~ ~ff1flf!J ') 1~Lbrl 
DEln:au (auxin) ~"LUUDDfhJu~1i1ttL 1 "n11L1ityLfltJ 1fl UtJLtJElL 1a~u (giberellin) 1i1tt~tt1tt 

'ioi A ~~~ A 0 'U d I I _.'J dJ' 
fl11lltt111JEl"<11'" ~GjfLLa: n1 1 El El n~El n bfiU u (kinin) 'Y11Y1'" 1'Y1L'l\ln1~LLU\IL!f~~ b '"'Vl""~::tln 

i1 Dcl1"n1 1<11El1J ffUEl"1JEl"Y1"1l'~L n~';l1 n n1 1Yh"1'U 'iJEl"D Df1li'UElEI n:au ~ "1f1ttti "L«7ll 

LLa:fi11Jfi3J n1 1L ';17 nJL~U 1<11'iJEl"Y1"1l'L U'V\Pl1tJ 6) ~1U , ., 

';11nfi11flUfll1flfi!!-1rlU3J1U1U ( ~"LL~U fl.ff. 1923 1~ttitn«11l'YltJ1Gjf11LtJEl1lJU~El • 

H. Soding LL~ n11Hn!!-1~a1JD"n11rh.J1U 1~tJ13J1~n~Elff1 1Yi1flf"u 1 n 1. u fl.ff. 1880 1~tJ 
'U 

I 0 I ....~.... "" A. VJ "" d A ft I I d""' I 

Charles Darwin) ~1J11<111LL 'V\U"'Ylll n1 1 ff11"ElEl nsnu, b~3J1 n'Ylff~fiElua1tttJEl~LLa: ff1U 'YltJ"ElElU 
'I 

'iJD"Y1Gjf LL~1~"nn~1L~tJ"1u~ti1u~1"1JD"Y1"1l'L~tJ"YiHn1"L~tJ1 13Jijn11rJDuniu n11~1L~t1" 
. 'U 

.J' .... I ~ I .... 0 0 A VJ q..o::l 'ioi 'ioi I A I ~~ 'i.iA ""' 
U';l:'V\UkL« "ff11" 'Yl"LL« "ff11"3JEl1U1';l'Yl1 ~1tJEl El nsnu, b~El n~1tJ LL3J11ElEl fi6JfU';J:"lJ1tJ b 'V\'WGjflJ 

fi113JL ';17ruL~1J 1<11 LL~ti1u~1" 6) 'iJEl"Y1"1l'~UCile:J"n11U13J1nb 'V\~Elfi113JL elllliJU 'iJEl"e:Je:Jntnu 13JLYh 
U I 

nu th L~fi11L';J1nJL~1J 1<11'iJEl"Y1"1l'LL<11n~1.\JrlU 1u~1tJ ~1 1~fu1J13J1nb'iJ€l"El€lntnUaJ1nLnu 11JLL'YlU~ 
';l·:Yi11~n11L';)1~L~u 1<11ijll1n n~u';l:1.uirurT"n11L~u l<11~uL~tt ., 

.,! A 1"" g.; al 1"" .... A A g.; .,! n1 1'YltJ€l~~Gjf fi.\JL 1JUL 'iJ1'V\1LLff" LL~: u~1tJ11 n fi"L 1JU 'V\ULLff" L fi~-;)1 nt.Je:J~~Gjf~1U'Yl 

ftJLLff" LiJUL 'V\<11L ~tJEl~Y1"1l' 1f>l"'V\1 m UUL iJ1'V\1lbff" ti1u 11 n.W"ll'~1U~El~<111 "iJ111 nufiff'Yl1"'iJ€l" 'I . . 'U 

Lbff" ';l:ijD€lntnU€1~3J1nL nu 1u~" 1uiJurT"n11b~1J 1Cil"l1El"Lstf~~ ~1U~El~L n~LLff "~"b~U 1<113J1n 

n11LL~:L 1'1n11 fi1l~11nL~1J 1Cil1fl.\J'V\ULLff.\J 

I 'I A d ""' X A 1"" 1 ~ A 1"" 1 ,:, 
ff1Ub'U~"1J'Yl'Ylf)~111Jfi1J~'U ';l:b"il'lfiJ fi.\J"ll'tl€1~ Ubb'U1Cil.\J LL~:11nL'C\l'lnJ fl"~" 'ULL'U1~" u 'U . ., 

~" Ltlm ~11:11Lrlo.WGjf'Yle:J~11u~" Ele:J n:nu'C\l:n n~1L~tt"a"Cil€1U~1"3J1 nn11m"~1uuu, ~1~un1" 
'U 

~1U~1"~"~~i11~L11LL~:3J1nn11 ~1~'"~" 1fi'"~'" ti1U11n~u Lrle:J~1U~1.\Jij€1Eln:nu3J1nn11 
I 9,1 • 

~1U1JU "il:LtJu,tJ13J1nbfi:JJ1nLnu,11J"ilu,1uiJuiJ.\Jn11L~1J 1Cil'iJEl.\Jb6Jf~~ fi1L~b6Jf~~~TU1JU~~i11~ 

L1'1n11LL~:111nn11 11n~" 1fi'"a" 

U€1 n"il1 neJ€1 n:nuijunu1'Yl1i1tJ 1 ~di~ n1 ,-1f>l""e:J'iJEJ"U~1tJ~u Y1Gjf~" n~113J1LL~1 iJ"ij 

~'Yl~~a113JL un11fi1'l ~di~n11Lt€lu~u'V\in~~ 1. u~ui13!Lte:Ju~1.\J 6J ~n~1tJ 
'I 
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(autonomic movement) 
I I 

1J.:j.2 wqiJn11Un 7'1~iJUif'JJfNnlnflfl 7nfl·UJ7f17f/Uiln ij~~nTlfiEIUR~Eh'ILU~fl11lJ 

Lf'l~tl'U 1 ~1L onu,nu, LUUn11~tl1.Jff'Utl.J~iji .J~li1L 1'1 ~1LLunn11Lfl~tl~ ~ ~1d'aan\~H:J~ 3 LLUU 

" A..., .A...... .l..., 
1. Nastic movement LUUn1'lbfl~tl'U L~1~tltl~Utl.J"lJtl.JYi~ '1f.J'Ylfl'Yl1.J"lJEl.Jn11Lfl~El~ L'V\1 

11Jill....rulfnunfl'Yl'1.J"1Jtl.Ji.JL 1'1 LL3J,·hi.JL i'1,rU"il:1tln'l:~~tl1U~1.J 6) "lJEJ.JVi1JLYh 6) n~ a.fi , 
n1 1 ~tlUff'Utl.J"lJ tl.J~~ n i uij\1JL 'Yh nu,. i1 ti~1.J"lJ tl .J n1 1 ~tl tJ ff'UEJ.Jbb uud'l~LL ri n1 1\'\ ULLR:: n1 1' . , 
tJ1U"lJtl.J~an13! ~an13Ju1.J~it~ Lieu ~aniJ1 W~anu1uLf1 ~anu1~Lu~ -;J::u1~LL~::'V\u1fluij 

I . I ' , 

I !"'I ... Ci; ... A VI ;r I I \1 Ci; ... I 

bbff .Jt'l11.Jbu'Uff .JL 11 L 'ltJ n n11Lfl~tl~ b ~1LL'UUU 11 Photonastic ft1'U~tln Lli1.J1.J'2JUfl L '21~ flEJn 

3.1men1 ~an11~1 ~anR1tJ~tJ~ a1fl'tJom~n£huui.JL 1'1 L iunn11'Lflaa~ l 'V\1uuud11 • , . , \1 

Thermonastic 
. . 

A :tt A \1 A .... -t 
2. Tropic movement. ~1'El Tropism LuUn1~Lfl~ElU L 'V\1tUtl.Jll1';11nn11'L';l1'tyLfiU Lfl 

Lfltlijf1113J ill....rulf nunfl'Yl1.J"1Jtl.J i .JL 1'1 ti'1 ti1~ "1JV.J~11ij'Yifl'Yl1.Jn1 1'L -;J i tyLfiu 1fl~.JL -ll1'V\1i" 

L 1'1 L 1tJn11LUU positive tropism LL~ti'1witl t.11u'Yifl'Yl1.Jfl1' .J,j'1llnui.JL 1'1 L 1un11LU~ negative 
' " ' A IJI . ... ... I "-' ""' <i; A 

tropism n11'Lfl~tlU, L~1LLtlt! troP,ism U, 3JfJ~~~1tJLL1JU~13J~n'l!-W.:"lJtl.JR.JL 1'1 flEl 

fl7UUif~tfluii~lJ7 t~lJn'·/7 phototropism 
I 

~ ~ ~ '} :t/ .., .~ ~ I 

o 7UU'i~n~onwa~ tilnt uuif~l 1~1 l Uln'J 7 geotropism 

· tl1ijR11'LflijLiJui.JL 1'1 L 1tJn11 chemotropism 

tl1ijJ1LUU~ .JL 1'1 L 1tJn11 hydrotropism 
I 

~~ "":t/ ... ~ ~I 
f17U~OIHfJUlu'JJif~l'17 nnn11 ~herrnotropism 

I I 
~ ~ ... "" .., :tJ .., ~ ~ I 

f17Uif~if1JNiflu'JJif~t '17 nun 'J 7 thigmotropism· 
• . A \1 ..1 A...,. ~~ • ~ \1~• • · 

3. Taxic movement LUUn1.1'Lfl~El\4 L'V\1'YlLfl~EJU Lti'V\llfi'Yl.Jfl1 'V\1'ElL 1£Jn Lfl11LiJ~n11 
' . 

Lfl~tlU~ n111ilEl'URUtl.JLL'UtJdYiuLU~"lJ,fu,~1 ~~EJLtl'lilRfl n1'lLfl~ElU\Y\1~lEJn11Lflao~;l 
d tl1fltl n11Lfl~tl'U \ ~1"1JEJ.J cilia ~;El flag~llum 

n1 'lbfl~tl'U \ ~1flEJURUEl.JflEJi .JL i'1111tJUEJn~~~"lJdLitJn11LU~fi11LflaEJou l 'V\1LLtJtJ · 
A 

paratonic movement 'V\ 'l tl stimulus movem~nt 
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i:inTnfl~Elu1vnan 2 LL'U'U~~El1~~';111nn\~11Lilu~ft11El~1.lu1unTl"rh~114ll1n 
n11~';l~LtJ\4n119lEI'UWUEI~flEJi 'IL 1'1 . n11LflS£l14' 'V\1LL'U'U~l.Lnflel n11~fl~Ell-L 1 'Y\1~L nfl';l')nfl11lJ 

I A' A .. .... ' • 'I !'I I .... ..I "' ' 
Lfl\I"JJEI\IL UelLr.Jel (Turgor movement) 'lf.JLnft11f11.ltJ114m1 osmosis 'Yl1 L'V\ L'UL9l~'V\1elL'V\tJ1LQ1lJ1U 

\lel'V\'UL 111'V\1 n'U ~'U3J1n t '"1 'U'1Jel\1~"1ffl1:nftti'1 L ,J'" n'l:iiu 1lJtJ11'U ';)1lJ';)i LU\.L~'U l.Leln1nn 
'I ~ , 

~ uij n11Lfl~el'U 1 'V\ 11.1El\IL iim~ EJ~13Ji:i:a19l ~ \IL nft-;)1 n n1 1'1Jr.J1r.Jfl1'1JEI\IL'lf ~,qt{1l1r.J'V\a\l~~f 'Ufl11lJ 

~'" L 1fun11LL9ln'1JEJ.J~n'V\i£l~NLL ~" n11LLflnona~~n~£l~~" Ltlutiu 

11.4 DeiTJJu (Hormone) 
c-1 !"I " I ""' ,.. c-.d o "' ..I , VI o . 

u EJ1 lJUL ul-LW11 u 1:: nauau 'Yl1 r.J'1f·.J'Yl1'V\U 1'Ylfi1'UfllJ na L nn1 1'Yl1\11l-L '1JEI\1'1J'U1l-L n1 1 
'I 

~1i'.J~19l· f.l1';Ji:iW1l1YUUl-L 1u19il.L n1ftEl:iH lL WLflEI1EltJ~ 'V\iEIW11Lfli:iJULfl~U'V\tt.J uof111u 

t, A ~~ cv f' 1.1 ~ 1 o,.. I It lolA 0 ... \1,.1""' 
~'U'Yl\1 L'U~"lfLLN:: L'UI:fCii1';J:;{lnl:f11\IOJJ'L.L fltJEI1tJ1:;LQYn::W1\.LL'Yl1l.Ll-L U~1';l\ltlnN1LfttJ~ Lutl\1 

~ ~ 

ti1·'U~1\I ') 

, , 11.4.1 uf>illlu1ui~rl(Animal Hormone) 
!"T 1. CV f' 1.1 ~ ,. f' A I , f'..l ... I I I ,. 1 

UEI1 LlJU l-Lftfl1';J: ~nff11\l '11\Hftr.JL'lfNN'V\ 1 El n~3JL'1f~N'YlL 1r.Jn11flEllJ (gland) ff1l-L VI qJ';J:; 

LW~EilJ13Jijy}fl (ductless gland ~1El endocrine gland) LL~1~\I~n~fl:HlJL ~1~n1:LLW 1a~Cil1 'V\~ 

L1u"1tJr.T.Jti1u~1" 'J ona.J11.Jn1r.J · LL~ijuafl3Ju'U1.J1tilflnnw71"~" 1flu~alJij'Yl£l~".Yhv.u1~ 
I . , ~ 

"' .... "' a'11\IH11El'Ufl1r.J 

J ... ... ... 

1. CiiEllJ~'YlElfl11 (pituitary gland) 
~ 

2. ~EllJ1'Yl1eltJ~ (thyroid gland) 
I VI .. 

3. flEllJ~111 L'Yl1Elr.Jft (parathyroid gland) 
I ... cv 

4. CiltllJEI::fl1UN (adrenal gland) 

5. ~EJlJ1EJ«L~'Yl· EJEJy.j N1\1Lnerff11u« (islets of Langerhans) 

6. ~tllJDtl4srJ:; (testes) 

7. ~EllJi'.J1'1J (ovary) 

I '"' ""' ~ 
flfJUWrJ8W 11 (Pituitar.y gland) 

~EJJJYi'Yl~lil17 v.7 EJ~DlJ 1"'«JJEJ.J fl~Cil,.j ~1u onfl.J«JJD.Ju1L 1m v.u1 n nv. u t~fl11u 
~ ~ "' ', ' ~ 

..I 1.1 , 1 , ,J' o 1 A . "' A ,..A ,.. a A .d 1 

'YlH11\I"il1nlile:JlJ'U "il:fi1'U~lJn11'Yl1\11W'lJtl.JCiltllJtlU ') ft1tl "il.JlJ"lHH 1tJnfln"1ftlV.U\111 master 
I ,: I VI "'!"I ... "' 

gland CiltllJ'kLLL'U.Jflfln LftbuU 3 CilflU flflCilflUV.U1 (anterior lobe) CiltlUn~1\l (intermediate lobe) 
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1. Growth Hormone (GH) fl1'WU1~fi1'UfllJLL~U~n7:~1-LnTn~;mL~'U l91-nEJ"'iT\101tJ 
'I 'I '"11 

1 " ... .. 0 ·L~ I " ... A 1 . T. .. 
ua: fl7"n1:t~n Cl111-unu~:rn Ll'\'l1"n1tJLLfl'l:LLn7u n17L~7nJLfl'U fi8JJEJ" Lfl"f"n'l:fln~t~'UEltJ ~ . ~ ~ 

~" ·n1ii111n~:n1l~11"n1ul'V\qj1fljlflthn~ 
' ' . ' 0 .. -' .. J t 'I .. .. !' . 

2. Lactogenic Hormone (L TH) fi1'V\'U1fln7:fl'U91£llJ'U11-LlJ ~'V\ft'11"'U11-LlJ 
'I 

3. Thyroid Stimulating Hormone (TSH) Yl1'V\~1~n7:~ou9la1Jlfl1eltl;t~'Yl1"1'U 
'I ' ! 

I 0 " -' . .. 0 A 

4. Follicular Stimulating Honnqne (fflH) m'V\'U1fln7:~un17fi1~'ULLa:fi1'U~1Jm7L~7qJ 

Lfl'U 1fi11El"i'" l,J i 
5. Luteinizing H. rmone (LH) n1~~ou\~,J'tn 

6.. Melanocyte Simulating Hor.moae (MSH) 'V\;£1 interrilidine «71" 19lu9iEJ1JL~ft'lJEl" 
I' ' ... .. ·..a 'I A~ .. ""'""'""' • .. I .I 
«1oun~1" 1J'V\'U1fln7: '"L l'\L'!f~ a 'Yl11«t~1 ~71 OlJ11'-' 

1. Adrenocortic tropic Hormone (A!CTH) li1'V\~1~n1:~'UL~flEl3.JEJ:fl~\t~ti1U'UElnL~ 
• I 

fi1-31U I 
i . 

s. Oxytocin "1~.1." l91tlttEJ11L. fiRIJ!l~ff1-un1thi1~i!1ilmufliJn17~~9i1'1J1l~n~11JL;iil 
11t1~n 

~ 

9. Vassopressij «i'1" 1t~tJflD11LtlRlfEJ"W1U,;'1un1'V\~1~fl11JfllJ011'V\fltl111El"LR'ouLftetl \ \ ? , 
~~nuEJf11JoudEJEJOfl~lL~tJ1nun"l7~t~J1niu L1un11 reabsorption . 

H>. Antidiu/etic Hormone (ADH) ..-11" lfltJtlEJ11LtlR1JEl"R1l4fi1d fl1'V\"1~U.:Jfl1JL~ 
.,,. ... t .. j . ..1 ,k 0 fta~ :-1 t .. ~ I . .. 

uft'ft'11:l.I\41'U£ltJ t'1.,1tltJEJ1 111-l\4 ;,:vn Ll'\Lu_\4 1fl '«Jf.:JL 1tJn1.1L'U11fl (Diabetes insipidus) 

Yinu 7n1BtJn (Th)roid gland) 
1• J, I ...... ~ f'T ... ,. .. .. :-1 

Elij'U1L1 , .. fla,flEJua1.:J Lfl01!:Lf1Eln ft"11.:JfJ£l1 L11\4~El fi1Eln'!f\4 (Thyroxin) 'lf.:JLu"ft11 

""• . \1 t ""' f"l _.tJ . !'T , #It • ,k I 'I ., .., • 
'Ylll1r1~ Lel Elfl u\4EJ.:Jfl 1:0£l'U tJEl1 Ll.l\4 111El0'1f\4\4~1Vfl1'U~~n11 L~V.R".:J1\4UR:n111_';11'U 

·L~Ulfl,Eh1-i .:~n1tJLLR:wfiutyqp ti111.:Jn1~,1fltJEJi111\4~itfld 1::Yl1L~tl£l1Jl'Yl1EltJ~tt,;1L~ 
LTlflLU\4fl/ 'V\EltJ~an (goiter) a1LTlfll\4Ltlh"::ti1L~11.:Jn1ti.LLfl1::un'f\4 uttm11~n1tJ,~i'u 

~il~ m ii-u 'l!J~:lh t ~Uittfla~iliMDn'll~trhnL H (toxic goiter) iia1m1tn t th4 ~1¥w 

~~nat1 · 

/ 
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, 7 ~ 
f18UJf1"11 n"18tlfl (Parathyroid gland) 

1.1 I I \1 ..... I 'J!. !'T A 0 OJ; """' 

elij't1-nel1J1JU.LL~:~1~1Jel~flel11 L'Yl'HltJfllJ 2 ~· ft'l1~rJel1 LlJU.11El parathormone 'Yl1'V\U.1Vl 

fl11J~lJtl;111m 1JEl~LLfl~L:atJ~LL~:~Bft~Elf«.L u. L~~fl tl1ijrJ ElfLJJU. oUEltJ';l:rh L ~tJi3J1nL 1JEI~ 
... ., ...... OJ; ., X ., ... !.'T O'l'i-' ... ... 

LLfl~LIJrtJlJlWtJ L~ElilLL,~fl1111 LL~:n~':lli~Ui)01:~n fl13JrJD1 L3J~1n ';l:'Yl1 L'V\LLfl~LSJ1tJJJR~1tJfl1 
•'I • ~ A T I tJ . ., ..r ., 

~1001:il0111Elfl LU.Lt:UlillJ101JU. LOilL 1fl07:flOEIEIU. 1fl07::fln 0~11JLU.El~1 
~ ~ ' ~ ~ , ~., 

f18U8::fi"JUt1 (Adrenal gland) _ 

flflD~tJ;L 1mL 'V\il.D lfi1~L ;unfiEllJL 'V\ita '""' 1af1EIJJ'V\1J1 n '" flFJlJdLLU~ElEl nLUU.«El~fiEIU 
flEiflelU.U.elOL;tJn flElfLnn~ (cortex) n1JfiEIULUL7tJn L3J~~~·1 (medulla) Adrenal cortex «1'1~ 
nef111u.~e cortin Yt1'V\oU1~fl11JflJJtJ7111tu.1JEl~lf1fl1'1fL~tJJJLL~: 1tJfiwL;tl3JLu1~~fl LL~::fl11Jfl3J , , 'I 

011Lffl'lf1ulrJLt11'Yl tl1iirJnft3JudltFJtJ';l::Yh L ~1~1~ fl111J~U 1~~fl~1 ~ElUL Yi~tJ 
OJ; !.'T .. ... 0 OJ; """' OJ; tJ ... 1 <LoA""' 0 'I OJ; 

Adrenal medulla ft11~rJEl7 LlJU.11El adrenalin 'lf~'Yl1'V\'t.t1'Yl07:flu 7::ft1V\Elfl U.3Jfi'Yl'Yl1 L'V\ 
'I 

uiu.Laefl"fli1 fl11lJ.iu. 1~~"\1~~u LL~::,J1tJL~iuLtJ;tJu«17l n~ LflL';)U l~LiJun~ Lfl«rh 1~ 
11~01tJL nflrh-ft~ L Wtiu.fi rJDilJJu. -nUttd ';l:: fl ntJ~EltJElEl 03J1JJ1 rnrle71~01tJLL~::El17JJmfl nFJU 

' ~ ~ 
'I .. ., A ' I \1 \1 ., • - ., .r..,. ... I ...... VI ~ .. .. 
LWl11::fiU.LfiU.~O~QU. L11U. L~ L'V\lJ 'V\1El~1JfiL'V\~ fl1tJL'V\~U';l~L1tJOf1EllJD:fl1U~ LflEl011El'V\'t.t~ 
I 

11 gland of emergency 

riBu 7BlflDnBBWtl1~lnBfii?U! (Islets of Langerhans) 

LU'\-t,nfla.JL'l1~~~n"j~~1£1El~L'\-t,iUeJel1-~- (pancreas) R71.JUElfL3JU~El insulin Yi1'V\oU1~ 
q ~ 

fl11JflJJtl;111m,I1fl1~ lu.LaD.., u~::fl11JflJJn11lnJ1"1~ lu 11~n1t1 n1-n1t1uFJf1JJud';l::Yi1l ~ 
, 'I 

11~n1ul-KJ'1f11~lt.uaE1ttllil~ J1fl1~~n,YuEJEln3J1'Yl1~u««11::3J1n Yi1l~Lnt1 L7flL1J1'V\11u 
t OJ; ... !'T .J' o '1 'i-'., lA :;' 1J A ... OJ; A 

(Diabetes mellitus) LLflfl13JUtl1 L1JU.U.1J10';l::'Yl1 L'V\u13J1fu.1JEI~U1fl1~ L't.tL~Elfl11UEltJ ';l::LOflEl1011 

~1 elEIUL Yi~tJ n1111t1J' 1fi1~3J1 O';l::Yh L ~ftlJEl~ tJ7::ft1'Yl oX1l ';) iu lfl LL~:: n~13JL llEIL~EllJ 
in 'V\lJflft'fl LL~:El1';l£i~f11£Jl.'l 
, ., 

f18U801?1::: (Testes) 
I A.r 'J' OJ; !'T ... 

f1El1111~fl'" U.EIO';l1 nL 11ElLYif!111tJLL~1 ~.:~w71.JUEI1 L11UL Vifl111tJ'V\~1tJ11Ufl113JL 7tni11 

androgen vl1'V\oU1~fl1tJfl3J011L';lifiiLfltJ Lfl"lJEl~ElltJ1::"uvrulf LL~::fl11Jfl1ltrn,y'm::'Yl1.JLVifl"lJEl~ 
'I "t1 'I 'I 

"" I I R/ ... OJ; ... Q; OJ; A ... I I 

LYifl111tJ L11U 11~01tJLL'ii~LL1~ LfttJ~'V\11 3J3Jfl0~13JLUEI 3JWU1flLfl11 LL~::"lJUfi13Jft1U.fi1.J 6) 
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alA . ' 
&rlu118~ Endocrine Ua~ Hormones 

' i'J&il)JU 
, ..,j , , 

f18)J 'HUltl al,..Dtt/)Jln 

Thyroid Thyroxin n1:~u cell· respiration fHl 'VHl tJ YHl n 

~13.! Thyrotropin, Cretinism , Myx00en1a 

. fl1'1J~n17L';I;tym-3L'Yifl 
I 

0 .. 

fi113J';I1La'El3J 
.. · 

Parathormone ~1~~3.! ca+ + Mg+ + "' .. 
n1 7ft'71-3n7:flnNfl 

'U 

md~bolism . afl,e:Jf13J'U thnti 
..... 

1Jnn7:f!n , .. ""' L&U:lff";l:lJ Ca-+ + \Y~ 

'• ,. 
Stomach Gastrin n1:fiu ·Gastric gland ' . 

Duodenum Secretin, pancre- . n1:~u Pancrea~ L~ 
"'. ,, 

ozymin "'. o I 
R11~1UE)tJ 

Cholecystokinin n.,. :;\,'l ~u, fit~ tl a au 

\" ... "' 0 ' U1f!L'U1a1 ft;· 

"" 1 ' .... Diabetes mellitus Islets of Insulin Ltl~uun~ ·flft' 'V\LU'U 
'U 

Langerhans l n ~ ~flL ';I.U 

Glycagon LtliuMl nft lflL';JUL~H:lu t1EJ-3nun,,.~"ti;3J,m 

ns 1flft' 
"' . ' . "' U1fl1~ ~L~Elfl n1'U1fl 

/ 'U· 

UElfllJU~ 1fl1ft L 'UL~Elfl 
';J:ft'-3 

'U 

,. 

Pituitary Human growth wi'1~n7:'9lnLLft: 
'U 

dwarfism, Giantism 
I 

(HGH) 11-3n1u 

Anterior Lactogenic (L TH) 
) 

n1:(u Mammary gland 

lol;>e 

Thyroid stimula- n1:(~ Thyroid Goiter 
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' Dfli'lJJu 
, .. , , 

fl81J ,.,,.,,,. ' tl1U8tl/lJ1ft 

Andrenocotico- "" n1:~~ Adrenal-Cor-

tropic (ACTH) tex 

(FSH) Follicular n1::~cu Ovary l~,'JJq-n 

stimulating n1:ti'cu Testes w!1~ , 
Sperm 

(LH) Luteinizing n1:ti'cu l tft ,}~~fi";J1n , , 
follicle L ~ Follicle w-f1~ 

Corpus luteum, l'lf 

Testes tJ~eUJ Androgen 

Pituitary "" I 

Intermedin n7:fiCU Melanocyte L1f'U , 
" 

''"~~~ Intermediate (MSH) ij«thLU'U~1 ') 

lobe 
..... .. 
1lfl1711 

Pituitary. Oxytocin l"" ~ .¥ ..... ~n 1lJL\UlL 1tJ1J1J£l~ "" ..... 0 l""' ... 
tl1~flfl1 ~Lftnfl~£Jfl 

Posterior lobe 
.... I 

llfl~n~flfl1 ~1tJ 

Vessopressin 0 l g., g., ~ g., .. 

fl1 ~ n ~11JL CUEJL~CUL~£lfl 
I 

LLfl"~fl91'1, L YilJfl11lJ~CU 

l~~fl H20-reabsorbtion 
g., " Antidiuric I . ..... o 

tl1111ft11~mu,:LRtJ'U1 

lwna1fl lulflll1n L;tJnLu11fl 

Diabetes insipidus 
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..,. 

' 

' "'" 
Adrenal 

Cortex 

Adrenal 

Medulla 

Testes 

Ovary 

Corpus luteum 

Placenta 

208 

Glucosteroid 

Mineralcorticoid 

Na+ ,ci-

Androgen 

Adrenalin 

Androgen 

Estrogen 

Progesterone 

Extrogen 

" ..a 11'U1fl 

Ltlir.n.~l'll3J~ lt11~~ 
· L~Lu~n~ lfl« 

" " a1ueu1JJ1n 

Na + ,cl- -reabsorbtion li'1'll1tl Na + lJErfl:u~ 

t~Yi&lfl ';l;::IJ1n ti1ij Na + :u1n 

lJErfl:u~';l:UEltJ . 

"' ... ... ... 
- ~'VH)li~ll'V\~ 1tl ll'll~ 

"' "' 'V\~1l.L'll~ 

' "' "' •. t"' n7:fl~Lff~L~£lfl 'V\'V\tl , 
-... -... t1 A 
fl1fl11lltl~ft ~ft11~Lll£l 

\1 

flnL";tln71i 

L 1 ~1 ~LU~'V\~\ 'i1n1:~~ 
Secondary sexual charac

teristics ri~llilm:in11 

, w:w3Jl'll3J~ 

d~tiLtl~'V\~L'i1n7:~~ 

Secondary sexual charac

teristics, genital organ 

"' t ....... · n7:fl~ 'V\lln17R:Rll , 
l'JJJ~ 

I o "' ..,l' 
1f1tlfl1'V\~1Y1LL 'Yl~ 

Corpus luteum LL~: 
A ~ 

Pituitary gland L:IJ£lfl~ 
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' fl81.1 

Thymus 

Pineal body 

HGH 
LTH 
TSH 
.ADH 

ACTH 
FSH 

1&411.1-u 
., .I 

' 11~1" 

Thymus hormone ,;1-3 Antibody L~a 
~ ... 

LtJ111tJ 

• " .I " ... 
Pineal hormone 'Yl1~U1flfl1 -3~1JJ nu 

MSH LL~: Sex hormone· 

L -Juvh l ~~1~1l'"nu-n", 
• • l" ~1£l'Yl1 ~.Oestrous cycle 

" 111~-3 

: Human growth hormone 
: Lactogenic hormone 
: Thyroid· Stimulating hormone (Thyrotropin) 
: Antidiuric hormone 
: Adrenocorticotropic hormone 
: Follicular Stimulating hormone 

11 .•. 2 Pheromone 

"""" ., ., 
al,BD/1.11tl 

"' 

" 

... ,.., A 1\ " "I ~1 A ... .~1 " ~ ., .. til "I 
fl-3 Lfl£l!'\,J1th Uf1£lUflULL~1111J £l 1 lJUfl£lft'11Lflllflfl£lllft'11-3~ULLR1';l-3 R£ltJL'li1Q' 

n1:LLR la~" l~aL1uultl,l-1'i1-3n1tJ iiR11Lflii~nti1:Liln~d~~-3Ri'1-3 lflufialliiYin LLa1~n;fu .. 
aanlJ1L -i-311Ul1tJU£) n11-3n1tJ L ~£) n11flflfl£lAaft'11 nui -3ii~if11fitfiLfltJ1nU ft'11Lflii'J1Ut1ii 
... I ..: _..... .I I ... " " I I .I I .I I 

L 1tJn11 pheromone ft'-3li..U1f1fl~1J11ll pheromone LfiLLnLLlJR-3tt1-3 'J n11'YlUlJR-3f11-3 '.} fl£)~ 

l'\1-3lnanuR1ll11tlttflfl1ll ~;afiflfienul~mfltJa')fttJft'T1 pheromone d 
11.4'~3 ae111J~1l4ft~ (Plant Hormone) 

tJfrfliJul~~.,~nw11" lfltJR1u~a"~..u~n1i"iinTH1;qJLilu 191 uaftllu~ai'J~~H _ 
... ... " .I .I ... A A 1 I ... I ... !"f A .I.,... ... ... "~ I A 

llnJJ~u 1flL nv1 nun11L ';11qJLfi1J fiUflL ~tJ"£ltJ1"LfltJ1 11a1 Lll~~tt~fl11nnufl LtlLLnfla n•~ 
' ~ 
A •tt"a ~ .. A tl I 1..: "tl I (auxin) 'D'"fl1 L~Lnflr.J~~ULl4~1J~R1tJ 1:n11 L..UU n11fl£l1JRU£l"f1£lR"L 11 1:L1lflf11"' ')' 

V1JtT-3n11L1;qJLtl1J lfl~£l"f11~au-H'1"ft1~U L 1 "n11L1;qJLtltJ lfl~tl"~an1111"~tHLt.JLLR:n11 
ut~n11nLL~"" uaflllutt~itfl~ul.i'LLriuuLuaL 1aau (gibberellin) ttf1tJLun11~tJ1tJ~U1fl,.£J" 

· ft11u ni1~nt11~El-3Lllftfl n11L'i"n11aanflan uaftllulfl~u (kinin) ttJ1tJLum1LL\j.~L'lfaa'ltf 
• ..: ~ !"T " - ~tl " - ... .... • ... ..a • 11flL 11r.J"~U IJ~1 LliU LflUUU 1:nEJ1Jfl1tJft'11~11ULLR:EJ:flUU L~liEJUfl"flV4ULUn1fl - .... 

U1flR£lfl 
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