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Hormones and Neurotransmitters

(e Ustan gh g pusall 3 sl elune! 8 iac Al 3 g ¢ A LIgopall
(Haall) poall s3il & s ga gl gials (N 230 3 LY (e g gd e lne)

o SV (o LB Ao g (- ) 5L 08 shans (30 S
s I e Ll s sl e & fleSl O LYY JaaS Ciliga g
Oa A SLal b HLEYY JIS Lgnanll COBL y Aagiuall LA M endocrine glands

A I Gae 4

sl o ¢ Baghonddl B8N s a0 Sl (5500 asie Jany S 2020 )
ad A il o} L AP el g T Gaad 3 sl Gand Jaadl
I A A T g SR ) SF [P VP PSR T SYRLNE IR B g
B, FU ) I PO | LOEE T BT ENES WO e PR I L2 U B AL |
5 ogbaall L5 granll 5 5L Giaay o (e il ol [Neurons (nerve cells duaal
3L ey ) S 558 o Say s 5L DY

2paal) Y A A s S Bl 5 Ll DN i gl 00 S
o e leblu o dpuasl (ol AMP Jie) (lalt 3558l padsns ¢1580) ggan (puls
- 3 jpaall Sl glas€ll 234 Tas G g

: dadlaJl Alaaagls il
Lol A fla Dy il 3 il AMP ad¥ Ll Lilad lagi ISl s
- Adalt sl SWIKH 6 L3S




5 gy ymy il Ja Jified Laxie AN L3 Jals & 4ST Ailall chas 0 o3a
O« "receptors il duill Aiiad) Luasll Clygiiall Lol gy Gaal) OGN,
sl Jeliiy Laxie 5 oo S0 AN LI 59280y (i joe Jiliadl 5 jalt (3a 6 5
O S a3 o ¢ il Ll B p g gall o5 dadiy el 8 i) (5 5
Sl it ¢ Ol e e ¢ Colian gill (D0 358K a 09S0 il 25,55 45
va—ay Sl 43S 5 e e 5y ATP e (Al AMP e (8 pasioall o 51
AN il

Jals I Jel il jing of 43Sy 2 el e 3ol DY laly Laxic 13Ka

ALY
NH,
N L)
1)
=
o N N
0 0 O=P“"y e D3
o T YA WG OH -
o—p—0—pP—0 OH }-l : Adenylate cyclase
| -, !
- 0. e
NH,
N N

o ™ ? o f
o/ﬁ + 'O—Ii’-—-o-—-il’-—OH
\
0=} 0 OH °- o
OH
oI AMP PP i gill S 5]

eltd 8 J A0 Jabs L AT o 3 halie€ Jamy 4l (BN AMP (585 300
Al o ailsy Bl e A5k o6 0he Ging o Ll alld ae o 30 1A ol 2080
Sl Ao g AL A 530

-144-



AMP 1 Ll Jlaih jis o Jany s pfdagiorsh pans 59 Slia o | pal
. AMP b ,ilan

it Say Al AMP b 2l g Lasie 4l L0KH Lball astd

o el JR g e el oat e Jand 3 L2 allia -

Lo 8300 aa Alus o 598 @lliy ¢ Aaghuadl 43 M iy ) padall {5500 =¥
pSany i ubia g uiay (B AN 5065 %0y by s Yo V0 G Bile (e el
ONS  F

BT IWELS R NATPR IV T E6 (PR Frawol Y P (i S35 YR VIRg PR F P T e o

- ATP e (Al AMP 05$ Giag 5alau et — ¢

-l il s ladl Yt Bl AN AMP -6

Aol JIE Jeliah yany Gias Busa T2l o 331 =1

.SJMFJQM‘J|&}'(M[JM#‘MQE“V

le—olgd Amsde I a0 comg LeSsha o ihas€ Slis o b ilipa el ol Ly
< Lila KN

=2 i a Al 455 Jle BB B3 o ga 50 B oy pa el 15 3m 5k

O JE A aape W 55 () ¢ el b pdll il g Jack S (e g g5 A

il gia oy oy 3V g (39S (D Al ey Jiaddl 590 e me ) phay
e ol Al Lingiand LN I 0 g s 155 iy i s

EVPP 0. PO TP WM N, 115 SR THO-5 S IO 3 B e JLICIN I5

Lt Jan 0 Al 3 51 DN ¢ pdguall Jin sy Il I 5ael Al
e A Ay o 3 25 Ay g 125 L gy L) 4 gl
Gl 238 Jaadd ek A Jos e paiall cligep o - el o o€ 0 Al L2
O a1 B ox e ol a of LS 40 2aid Sligayn 3 g ol 2V ) L
55 Sy gt A8l LYt pai Gya by el L DU CLREIS Jand g s

-145-



i) 3 a5 a3y LAY duad 55 slal debay oy sui¥D o ¢ B8N oLl A3 e
S G sl oY it gl el

Oyl Lonasl 1) Al gl agal | gl of 50

1Syl A3 JAGD Jaa 33 Thyroxine S8 A8,
RPER IRt

A gnul8H (5 fua (midy | Thyrocalcitonin s sisdlS o 0

Disgil g o guall8l S ghns Wl Parathormone s b A8 4 G
ey

2l 548 ska (5 sisa sy Cotl gund ! el Sl

a0 5aSoka (5 glua ad Glucagon (yalSsla [ 8 e ja)

(od—n a0

(Islets of

Langerhans)

gt W) 2 ey g | Mol i | Ageladn 4 eh
3 ally COlaly palt e epinephrine (Adrenaline)

N0 Ll o § o Sady | A0 D ilige pedl y 955058 | SN B p B
Olnally g s A s2um S adrenal
A, cx‘f‘J cortex

CAA sl Gl e | Thyrotropic elyy 5,5 | &eskiall dgalait

SN T T FLENT R SN PR

_lgH Adenocorticotropic
Jrnay paall 59000 e Jouy - geill g0 p—¥
ekl Sl g
» AT 38D 55 | ety g 55 90! iyt
Gonadotropic
- el Gl a3 5 ey Prolactin €Y 4 -0

-146-



S e
Adeaid)

OXytocin (yus figuS of =3

poaliad Lataay

Ot peapdl o elall g A ai
< ded @b

Vasopressin e y gl —¥

Al sl claeW iy e S Estrogens Gluay jind | ga—— uall

gty atladly "ilaiyl

pasl ady panligpn Je 55| Progesterone (g gy | g—dd (el

sl e ilady Jeal "yl

- daadl e Bliak o Jad Oaofan gy Ol g find | "dapdiall” ga 8

el aeT 5 oy g o Ugine Androgens x:al.sg._,_,.\s‘ dnail)
L__,.-L'nn 3_,,5.“‘ U.mhaa.'_,d.w- kY

O—s 3l y puingl Slilac JaSiuy Testosterone (g i gidi | paciagd) plBal

D gaad Zptadd cdledl

-147-




Gt g gi Lt gy &y Dorghaddl Gl e 1B i3 of fle a0 () pa sal 5 00
LIy e lin B gy palalh 1S5 A (el (52 o ¢ pal el pailly
iy o 3 Lo (A ATl pudy Jilfind) 59 50 e JaSe S5 316D L ¢ A5
A iday 53l o 3 5b Sl it iy ag pdl S 8 ppe et Ol e Ll
Adsgiudl

: Neurotransmitters : dsasaall SLALI
(Assuanll UAN) g gt L gy 22555 T L€ S jall (3o 5 g€ Ao 4
sl AW andly i Uapy diad pabead 0o 3 ke Lpany + AT Leia S e
- olaty Je oe 5l Leie iy B-phenylethylamine gadd it Jidliy o
syaxone (mas ) ol ooy dipb i b L pae 48 S
a3 ) o —and AW 3 Gaall (AUgill) cillay il sal N S Lol 4y 4y I
dendrite 4 a2 52 830 g5y peanll bl oY 4ilgs o dendrite 4 pad
. Synapse quash Yol s Sl 53les U 5508 20 65« Aaolilh diy 3l
Skt Ssaillela ye tang gAYy Cilig il saal oy (SN Lt
Tiny sacs (NN o (bSly gl Apnaall COBN il a8 SbasH SOV L3a
T Jyalt O 5aT led . iy Glled G ol vesicles cisad oo
Sde i nd Ay el a2l Y Silaye (S5 3N nerve impulse cuasll o jaa
R YT VR P TPV P FQ W SUTWOWR H CORL ) ROV R4 S IRRLILIY QR o
. Gl oda @ jas 3K ya dic Aaseand) COEN Al g 105 Lpseaall Lu2e Y1 450
sl T J S e Lae 5 by Lpeoal OB Sligja o latie
A g0) Al (Lracaal) A02N) L3y )5l sie Jillaaall Sl S pe (381 9T L4318 synApSE
B — Ji ndl e g ) Bl il €1 ek gy o AT (puall
AMP 5358 -ing 53 My (5 Ol i) 580 35515 0 58 ki sl
Gy ga il el Dy 3 AT 3 Ty Bsa S LBaD AMP o .l
Dt bt Y oW a3 ) e caaall e dljas B Sl pah ey Ty
Al BN Sl o i @003 F L s e e T ol 251y
Ly o ¢ B30 Y Gy Jifiadd s o g} (riaaall D) el (8 25l 30

-148-




Hormone-manufacturing cell

Hormone

Target cell

transmitter Nerve cels
molecules

@}

)

oY) e b AaY LYY ol

el 8 sl () (g s e B2y Apea Ailiad] (90 58P JED (a)

duasdl A gal Y i JEG5 Saa) g Agac e 6 Al A dandl DL (b)

LAt




- hiiwd¥ Al Guae IS e die LA 990 el iy BHUYY S8 Al
" —eael) ST ualdd e il o die JaT lavie BATY Ll cDEE @l e o
SO o el old JBal Jus Jde Acetylcholine o€ Jint o il Gia ddaul gy
oty a5 Y ay gl hae B ) 3 jmey ANS §f SN jseaall Sl 5 Zuuad)
e olsS BV Jlad Jing Gy ol 5 0l oS it (a5 b 8 " paaadl o i

o 045 e 0

kel 5

+ Il
{CHa);NCH,CH,0H + HO—C—CH,

+ Il
(CHy,NCH,CH,0C—CH, + H,0

(choling) ;ls€  lla jnea

i ssa g o L3 ety 4 AN ¢ Anld el 3 jae dles Ty 31 )
Pt Aol D8 sie Jo o e Al b o (in € plais Gl oS0y (o
C2x107 s) 4ty . x ¥

a5 e oL B 5 5€ Gun L de g SV el e lis o1 a8 Jil) o)
ol s sad e oS diad ga AT @by 58l 58 e Jelals o o 018
ginanll

-150-



: dagasll SEELN

Mono amines :slal il

Gin-Thr.Pro.Leu.Val. Thr.Leu.Phe-Lys-Asn
Ala Jle.Val Lys.Asn.Ala His.Lys.Lys.Gly.Gin

. @ Acetyl choline (5 oS Jid
(CH,),NCH,CH,0C—CH,
CH,CH,NH, Dopamine el g
OH
OH
?H Norepinephrine (5 yiis 40
CHCH,NH,
OH
OH
HO CH,CH,NH, SETOtONIN (35 ¢ 3 s
N
|
H
: 4l alaal
;\IHacHch-, Clycine dpds
+ . L5 g yigal Lala gaalal
NH,CH,CH,CH,CO, Gamma-ar‘;l?nmu@:;id
n N elile gla saalal
NH,THCO, Glumatic acid
CH,CH,COOH
Tyr-Gly-Gly-Phe-Met Neuropeptides ciaiiy o ;4
.‘!1 I..s._‘_‘;lj.
Met-enkephalin
Tyr-Gly-Gly-Phe-Leu Leu-enkephalin ol o
Tyr-GlyGly-Phe-Met-Thr-Ser-Glu-Lys-Ser B-Endorphin g, sut-G

Arg-Pro-Lys-Pro-Gln-Gin-Phe-phe-Leu-Gly-Met-NH,

substance P <3

-151-



Asp-Arg-Val-Tyr-lle-His-Pro-Phe-NH;| Angiotensin I 1T s goad|

Ala.Gly.Cys.Lys.Asn.Phe Somatostatin i yila

C/s he
/ %

Ser.Thr.Phe.Thr/

S Laulad 3 Cholinergic daut < Clact e 8L Jasd o gandl e 30l
pan 8 Capaal) b s (g Ad g puall Ly il o panih aaf olia JEN B o AT slad
omsbsaly 1y 5 slaityy piaay 53 botulinus BE iaadl plal ga Legeds pladl
Acetylcholine oS Jiuy 355 Gli) Jle Jaxy 43 « botulinus bacillus dda.d
52 o) -ANS Bl dany DAL e Cholinergic dua il & Gliacl 3 a5 o
Uaias iy Potent pesticide "Uelil 50l ciladdl yaey e Jol3 1y Glach
s iy O 40 Y DN () L MaT Yy i 5 LEYY o ) ¢ gl 5 ) LS
A il y antidote sl sina 345 5 atropine Oss S (o ¢ Ao juy 5 pall Cirayy
S by 0 Lab )y Jamy Y 8 1Sy ¢ S el 0 g ) ilns a2 ¥ i ciliacY
S e gy o ¢ el polea] pun ) gabiieny G LIYY e ilanil dgr ¢ il yS gl
e (33 L-a-:‘ Tetracine procaine & nupercaine Jis oo gall ) pelll )i
- o5 L 35 Lad e (0 sS JedT) 05,0

de feall ptoie (8 Ay o 3 0le ANS (G AT (peas S ga G il 590
deactivated 4-aleli 1aa3 Jf 4kl Jiy ol oS JisuY) B 0d mod ! 3a0 piS 56 35
a2 ool Gaea o el dag o el OS0s et GEN Jiy o
O Sl & e S gy (53 ¢y gueSYH Al gy

o Gy ol g8 (8 AT oy piianl 5l 045 Ll (gadn gl any Cana 13}
O i )il pa Jaladl o 3 Ole JLaa¥l 130 1 fyal U ppeaadl o jit B a3
el galal a5 e (g 5iay Y o eand 1 e dialiaal ey (3
i aiesal il Jla3 e selsy 3, MAO ) monoamine oxidase jluwsS
A a3y 53 W el galt S iproniazed ol g Lgaie oy SN Lesis oA Sl 31
S Gl S Gay Ceoiind 5l MAO iaall Jladll aie; 45 .antidepressant oSyt
A (8511 Jla ) Il (g ghanae Baing () Jund] 5 gusy 30l (o} 450y araal

-152-




Presynaptic
Reuron

Postsynaptic
neuron ,

L saa yaid e Jaas 53 Enkephalin ol M_,gg_:i.:‘.n_,}.'ac.h

83 A

-153-



oy Al A0 Bla¥) hokine Aland gy Ailkin 3k o Jlad s Blan o5 LK ouae]
(Elavil J3¥Y! J—ta) (it (o1 el Sholiaall 038 e - MAO ila 3l e JSigY
N poliaiel pao ata e Jany (Tofranil Jst 55 Jis) imipramine el juad)!y

- MAO chagjil bl g Ja 5580 dga o (Al (9T dssial

CHCH,CH,N(CH,), CH,CH,CH,N(CH,),
Amitriptyline Imipramine

Lihaia il 3595 8 32 gy et oolal AT Lsae (8 g8 Dopamine Jelyyalt o)
Jmils allia . ISl i pSash e 5 dle BV alaadly 5 padl Aidkie d jel g
LS e J—€ 8 4l LLE allia (5 9S 438 schizophrenia (Jiadt ploaill xic 43l
Sl i) 52505 480 elld o Sy ¢ frall g8 8 Jaiadll eyl y ) salall Gaely
by iy Dopamine gl sl CDEiue Jad 55 D9l @l of -Led pSal) 35 pa ol
o by pe Laxdt wadll St 30 01 e et ss 33 93 a0 aaly gl
J3y m le—Ny (Thorazine (— 3,55 J—24) Chlorpromazine o jl—ey 5K
-(Haldol Jsi») Haloperidol

S
p ok Q0L
Jone -
N
cl ~ CH,CH,CH,N(CH,),

Juu e Qe sl
Haloperidol Chlorpromazine

e Jasd ) Stimulants cleneS Jasia¥) i i fSY) o clidiidt o
aie 4 Badl A 3 R S 5e N oot Dopamine cpals sl ady & a3

-154-



gt e L ph 2 4085 () je cand iligaliia V1 G 0 DU (g ST gt
oSEN A s AV al) hualy gl dlehauaYL S getlly

o gy fealt iy g5 Aad gy 02l g5 iy Caly gl Ol Parkinson §geisS LW (s se B
slatW (oo i i Sy yra JSIB) L-DOPA acss 1S ya rOlall Dlali 230
Jan 4anat 3 o} oS4y iy il Sua (Levorotatory dihydroxy phenylalanine
el 3 il adia 53y el gl

e Y3y SV 5 yhea giag gieae U g6 (GABA) dlpismsid Lila ala o)
3355y 33y (valium psli) Diazepam sl jbs Fio U giall clisgd) of . fag o)
o—le 333 (Librium 42,40 Chlordiazepoxide hydrochonide apS s 3l ) K01
J3ha pia 2 aahally 36y GABA dae a5 (e Jons (530 (LA Jpasl) Jptit
e N galto3a pladind o) ¢yl Jhyy Jaally Hpnddl e Jaagy Gl J Fidy LI
G glsa ) gy (Bl

peanll DAY o (g A )N Laed) il Jly 323 GABA ¢}
s ol €ty 0y N Sl ] (e Ll 3lad Cus Huntington®s chorea
Vagd elp2 S 140 5 S0 Y GABA ol baadl g gud ¢ il 50N 3 gy dalilia
O oy Ay Al Lsand Bl Jabs B3 g s ) pam Y Al oY sl
<5 yi%a S el cady

H,y C
NH,CHCOOH “NH,CI
i\ © D
- N
OH
OH
Ly-d (ugﬂi) el (ey.)ée!) 3 925l 5 ) 9183 55K 5 20
L-DOPA Diazepam (valium) Chlordiazepoxide hydrochloride
(librium)

-155-'



e p A panl N fais 585 o ey A ALK LSl aal
@l s3Y1 (e pieay 351y Enkephaling cliulli€yt Jas; lasal ¢ 5 jial cilasy
s Jld S8 g dynorphin gssial o « 4398 o adlye a3 L « endorphins
N5y py Blni o pastiny 53y 0 9H 309 gb g3y o p9all adpe Yoo (5 8
Ty i Lol y g gall Gliyjas 5 gk Jas 55 el b guialga olia 332l a5l o1
LSy Sy ¢ Agagdall sl il o} Opiates gand LS jalt 024 g lNESLYY
I AL ey poal pla uac U ) jaT e e JosS ) Cag enkephalins
Lk, polypeptide 5w s oo ke o 33l o « (substance P) @ salall oy
By—ad & daladl ol e et Lld A0 ABLN 4yl AT Laie 41 Ol R gy
([AEN) WP - [ SN YR » VLWL [ T Y S ) - PO I B
A ua Janddala a5 Aaudys 5 a% Enkephalin culiSssit of « spinalcord
salall y—ad oY culSayl bl e ANali o3a 8 aidsy VT LS aas 3 s
- (substance P) <

A A A

-156—1.





