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Nerve
cell

Nerve
signals
Neuro-
transmitter
molecules
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Presynaptic |/ )
J 3
neuron

i Postsynaptic
neuron

An action potential in the presynaptic
neuron triggers Ca>* channels in the
axon terminal to open.

Influx of Ca* causes synaptic vesicles to
release neurotransmitters into the
synaptic cleft.

Axon terminal of
presynaptic neuron

Synaptic cleft

Neurotransmitters bind to receptors on

Yo & v ' 5 the postsynaptic neuron.

Neurotransmitter . o A / 4

feceptor [ .y . » J lon channels open, leading to a local
\ * o o i - potential and possibly an action

Postsynaptic . . y € 20 potential.

neuron
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Secretory
vesicles

vessel

Endocrine cell

Hormone
molecules
Viral Assembly
nucleic acid of viruses
Virus
infection

Infected
cell
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Degrades virus  Blocks virus

Attachment of IFN
to special receptor g
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2. Macrophages and dendritic cells
phagocytize pathogens and release
cytokines, which stimulate the
inflammatory response.

1. Injured tissue cells and mast cells
release histamine, which causes

]
blood clot

4. Blood clotting walls off
capillary and prevents
blood loss.

Copyight © , Inc. display.

..

.
histamine and other §'
chemicals I

mast cell
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ion or display.

3. Neutrophils and monocytes (become
macrophages) squeeze through the
capillary wall and phagocytize pathogens.

ppelings =

Sgud o0 By Cymolisd 0053 ! (S Cowginvle 5

MB3 (00 (59 125 3190 A yd 9 39 (0 B S (o SIS 9o

Wigad (50 Calad ol RS0 41 (6 i b (b aouoS

XS (0 Culd g 4 (S S (g g9l (5t SUgs W1

- TEY| PPT ISI""S""--.- -
39 (o0 131 B Sl fs Wt 5 o S50 8 f300 (slo 4L |
Wilgh oo 18 ol pdg0 4 1y (9B e (S S

Wigd (0 758 (95 31 (6)351,5 U b Cuwgige 9 b Judg g

iyl g L Jaogjl g b Gopwgiiole jl aai aljl paabigm 2

L el (551 (53058 ¢ 499 Wilo (53T M 595

39 (o0 (b S5 (SU5) s (K5 9 (WS @3US) i el 9 (S8 5

GOLDEN NOTE

395 3131 1 ol 31 iisko gl 1 Consl (5Ke oo (srliousd Sy S

23l g0 1 Jgho 5 ikt £l 1 ol (00 (ol lbonsd Sy Sy

395 atloonds (510 Sy 31 ik gl 1 e sl (Km0l Jghus Sy

2l 45l iz slegbes (8151 (3lise by Conl (00 (o (atlondd Sy Sy
S lony] B Jobww 5 1y LSy i Cowl Ko cilises o1 boowsd (S S



a8 JOU g (990590 (§ amilio

telgrm @BioFile

ML (v b (v pd Ml (0 9098 (G OIS T Jgw

ML (o0 (o (5 055 b (9,95 (s JBU (g 0uLS il Joluw

Diged (0 (U Ol gl d)ly gl 3l (mas Bl g I 90 92

3,05 )18 Bad Johw (g9, y2 aduod I (190,90 B 5 (s (8L (5 0855
Ngad 03 9 oLy 3)ly B (19098 WS ouas (BL

099 09098

I Evietor

/ @:ivenssue ..\.2.25 «? GA.:?; 59& }, st"b ‘:’i ‘_gl.QJQlw 45 ‘50‘-\3‘
g b o g o 55 Aled S 0 i ; ~
LCLLI LT nuauuugg:nuuu tj—ay gy A
(L=
Ogﬂ! . PO 1 . P . o
- 313 bumo 4 (190,98 i ol (ol )8 &S 55 (49,0 (mas b (piigr o Jobe 51 oolada]

BRBARAABHAEDAR L . . )
ot oo == L dday . L laesd . alS G99 348 . g . jdgmd . 38 ol (5 0u Wb

G0
beog .
B . ti—uap B
N3y 0 oM Ol b e @ (aloe 5k 1) 393 Ol & Ly b Jobw I ooleial
93195 (51 (o 351 008 gl 5 23 ¢ (50 (55l ¢ Oliawg ¢ JUsowwr (SIS 59 ¢ (2202 G ¢ Bl ¢ 8 ¢ (Sl 308 W

Endocrine glands

Sgud (03 (JEI3 Lo 3,19 525 (y92 348 (S 0319 Clow i
Mt Ciglitin S350 b 325 (190 36 (5 0D SISl g (P 5 s Jobw A
a8 o315 13 Juse (49,0 4 1y 395 28 dge W9 0 32y 92 0 b Jolw 1

awily o0 ad,b 93 J515 bao b 33y (39,3 30€ wSled 1, (g d0€ gl Johw bLs,1 A



Gastric Secretions

(a) Secretory Cells of the Gastric Mucosa

Gastric Mucosa Cell Types

Opening if Eib) L Mucous
—r =

of gastric a ¥ surface cell
gland 8

Mucous
neck cell

Parietal
cells

Enterochromaffin-
like cell

Chief cells
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Mucus

Bicarbonate

Gastric acid (HCI)
Intrinsic factor

Histamine

Pepsin(ogen)

Gastric lipase

Somatostatin

Gastrin

F ion of Secretion
Physical barrier between
lumen and epithelium

Buffers gastric acid to
prevent damage to
epithelium

Activates pepsin;
kills bacteria

Complexes with vitamin
By, to permit absorption

Stimulates gastric
acid secretion

Digests proteins
Digests fats

Inhibits gastric acid
secretion

Stimulates gastric
acid secretion
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Stimulus for Release

Tonic secretion;
irritation of mucosa

Secreted with
mucus

Acetylcholine,
gastrin, histamine

Acetylcholine,
gastrin

Acetylcholine, acid
secretion

Acid in the stomach

Acetylcholine,
peptides,
and amino acids
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Low blood oxygen

Release into
bloodstream

Liver Kidney
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@ Peripheral protein
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Released mucus
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Mucus
droplets

Cytosol

Golgi
apparatus

Rough ER

Nucleus

LM (950x)

Simple columnar Gobletcells
epithelial cells (unicellular
glands)

Product being released

by exocytosis Shed and ruptured

epithelial cells
releasing product
Secretory vesicles

Product accumulating
in secretory epithelial
cell

Secretory epithelial
cells

Epithelial cell

undergoing mitosis
to replace shed cell

(a) Merocrine secretion (b) Holocrine secretion

@ SER makes lipids, some @ Ribosomes on RER o RER makes membrane e Golgi apparatus receives
of which are moved to synthesize proteins. components and folds and vesicles from the SER and
the Golgi apparatus in modifies proteins; these RER; it modifies and packages

products are then packaged the products in these vesicles
into transport vesicles. for their destinations.

‘\

transport vesicles.

Transport
vesicle from
SER

Lysosome

’[—- Endosome

(&)

@ Enzymes may
be sent to
lysosomes,
which then
digest materials
taken in by
endocytosis.

@ Phospholipids
and membrane
proteins may be
incorporated into
the plasma
membrane.

Secretory
products are
released from the
cell by exocytosis.

vesicle

Golgi apparatus

]
GOLDEN NOTE

33092 008 H Tyl 0 @819 3y g9 S Jolw

CRwge 1§ 0365 A gl gl 1
Sl 9 (5530 ¢ (ol (5 lxo ¢ (g yleS (s Wy (blbe s Y ;3
Sujls 5 0395 5 0jlga gl Jglus 5 p 11
5 g w2 35T 1l

1 Jokw 31 3190 795> (5 095
ot Bt E il e
2 g5 Jghos 33 Gt (555 o b 0
O ©ligie (4SS g Jghw 58 il B
BS gi Jobe 53 (S § (55551 Byuan o A

£y 990 Y ) gt eS|
(I Sl Clad 9 JgSa 59 JSWS L ol po
9 (50 Johw (SLEE el (il 381 4 oo
Ml (0 ATP (5551 B puan sho s
Gl rnedilio 43 g0 £ (390,98 9 505 3o 3,Slas & Gy joizmogS1 1

25l o 895 Sgn 5 31 b5 Sl s 0



Flanl ﬁu.u)ou M;FL\S

IS o gyt Oy oy (55 S g (0 TenlS Sy 4 03350 g s 325009 gl L ()

sl ilme Sl 0ad LSy g (Y

sl 585728 5, Shae g1yl o il oo cyatia 3 S (¥

st THO ) 848 42 0095 ol (s e Bud Dleedy gl o (¥
TS 0 oSS sy 3b o galaz dgjF plas’

evemnnnenenes a2 yas B0 GRS iz 10 Jo0mn jebodnn

S go Byl oge 90 B sladis by bt o 2085 0509 slaess S ()
S oo LB Jlatl g3 coliaislpige9n baslplio jo (s p g lmons LSV
-oady ealel dus azsl o Slee o Shas(Y
WS o oS s nei ity 5 415y el el 0 055 5,745 (¥

a8 o et ey g g pianlS a233130 g oo Ju 300950 SuE (LA
w3lo o8 GlaiBl o slimd ol a8 ol 3503950 908 Ao I piinn g (o

wguls g (S1ARS Lt (LD O g (155 41 099 31 B g0 90 ya(E

o y3b e B e (F

Sl gy B0 on (F

O yst gl s ol pzmo G yb 11y 395 Ol g ycsg 8 808 pa (0

Canryd g - ko weddhn 3

WY IS PV wzn (Y

................ obwdl 509 19,080 olftws
3o Jali ol (glacige 50 g lyme aigS 2 18 a2 g gaza()

5 o0 s |y e glollid g 2200 ) 9 9 903 (sLaT e ras o3 oo (Y
olaxd 5 1B g claSnge o jglane o a8 Sl ol glaisly u sliad b pladis by el o (Y

S5 o 93 O)ly glodag glalizme 5ol i) 093 slasgayga (F

e oS3l a0l Ui e (Y

Sel- b il Silon { Juga by nm)aiel s (F

............. B T P - Y- | PO

ol pogand SIS 5 2593 (1

Y

1 OOOm@®
TyTOOOO®
TOoOEO®
FOOO®

s
FOOOEOG
VAL OMO®
AMODOOOG®

oo™
OO
NWOOmO®
WwWoOOoM®m

WO
ki
WwWoOOO®
rTOOe®E

WMo
WwWOOOoOO®
OO OMd
OO Om®

Tl Cowpobiaboz siz Y

il Jine 5oy 31 l3 03 LB axS L RS sy (il

35 o slonl g3 o g8 Bus dsly 0 395 olaitsl 845w 5 Byl 3 lneud S (o

F(f

F(F

F(F

1 aluold o b iy iz HS s 45 35, o 18 LS lbatsb oy obis€ Sz

R | aﬁjsbdw&gw&ﬁu(é
.Aﬁg&‘snidﬁxacgéal)jljf}haﬁaﬁsf‘shh%(.h
Yy Yy YO

fasload ol wpd 4 3 e 3l 0390 dizr Y
2 oL BB A o 418 lmaits S Sy il s oS gl b (il
wWld el 800 pud ol S gl o glaaas b (oo
w0ty o 83y S Wi o0 lbaiBly 1 S slbaodh S S
lalycdan sl il U3 358 | colaisl 8T il el S (>
Yy Y ARG

$S o nSS eyl dy p13 Ao aigiF i LY
et iy osrsrs s 5B B
gl 50 70 5 g Sl i mas (Gl brrglic Ao DS (il
RUJ EPREI S RES-CE VPPN Y N6 PET P
ity 3 31 030 S k) IS (2
RULLIWE 00 PV S VPLIEE SL PN S U e 7 RS S-S DPN- - TV SVIPY ¢
il o0 Uy 092 oilus &3 31 )39 52 Aoy e il (2

Y Yy 54
rerenn 45 Cl ornnrennenes ETPSV.IE JUTE A U sene ey LF

WS g0 M grglim o (09395 -2 0igS - (orae JLCY

g8 oo e )00 el sl 595 g 92 (F

g oo aglines gliad 0)lg 51 31 b0 0ligS - pruae JEL(Y

D5 g s glaarslyolg J 5l Ldop a0 0yga 90 (F

e glli o bt S oy90 ol Loty ban g JSG .0

2 S e i ety (pliend S legyger 25 ()
il 35 0585 L 51100 gLy g3 il o o958 loeiyi (V
il glis 5logh iy s winl bangi oS el S o (Y

Oyl aiban

oo Al 0998 2 4 ks a1 )98 Jan S e Sy i p L (F



telgrm @BioFile

(4 - L Thalamus
A §S) )
A A .‘@H}:{\
% o s Epithalamus

Hypothalamus

Infundibulum
Subthalamus

Pituitary gland Mammillary

body

Brainstem

O) neurons make either ADH or oxytocin.
Hypothalamus

The hormones travel through the hypothalamic
axons in the infundibulum.

Infundibulum

(3) ADH and oxytocin are stored in the axon terminals
in the posterior pituitary.

The hormones are secreted into the blood when
the hypothalamic neurons fire action potentials.

Posterior pituitary
Blood vessels

~—» To systemic circulation

(a) b the d posterior pituitary

() Hypothalamic neurons secrete releasing and inhibiting
hormones into the hypothalamic capillary bed.

Hypothalamic-hypophyseal
portal system:

() Hormones travel through portal veins in the infundibulum.
Hypothalamic capillary
bed

Portal veins

(3 Hypothalamic hormones exit the anterior pituitary capillary

Anterior pituitar
bed to bind to receptors on anterior pitutary cells. piciitary

capillary bed

(@) Hypothatamic hormones stimulate or
inhibit secretion of hormones from the
anterior pituitary cells.

Anterior pituitary
To systemic circulation w__——>"

(b) between the d anterior pituitary
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Sella turcica of

sphenoid bone

(a) Locations of hypothalamus and pituitary
gland in the brain

Hypothalamus

Optic chiasma

Anterior pituitary (_D— Infundibulum

(adenohypophysis) T

(b) Structure of hypothalamus, and anterior and posterior
pituitary glands

Posterior pituitary
(neurohypophysis)
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GH release from
anterior pituitary

Anterior pituitary \ ” u
> y
9 .

(a) Short-term effects

N

Inhibits glucose uptakeby  Stimulates gluconeo-  Stimulates

P a
Insulin-like growth factor (IGF) release by
the liver, muscle, bone, and other tissues

S —

i glucose i Il protein
skeletal muscle genesis in the liver lipolysis uptake by cells division synthesis
‘ ‘ infat ‘ ‘ ‘
Increased blood Increased blood fatty D blood | growth mass of
glucose concentration acid concentration glucose concentration of bone and muscle and other tissues
— other tissues —
D
, /U,,
Glucose Fatty acid Glucose  Bone Muscle
Cartilage
New cartilage growth
forms on plate
Joint this side
cartilage

Cartilage '
becomes
bone on ‘
this side |
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The pituitary is actually two glands with different
embryological origins that fused during development.

(a) The pituitary gland sits

in a protected pocket of

bone, connected to the X

brain by a thin stalk. Infundibulum is the
stalk that connects

Posterior pituitary is
an extension of the
neural tissue.

Anterior pituitary is a
true endocrine gland of
epithelial origin.

(b) The anterior pituitary is a true endocrine gland that secretes six classic

\ from the control release of the
anterior pituitary hormones. The hypothalamic hormones reach the anterior
pituitary through a ialized region of the circulation called a portal system.

‘5 Neurons synthesizing

trophic neurohormones
release them into
capillaries of the portal
system.

Capillary bed

é Portal veins carry the

trophic neurohormones
directly to the anterior
pituitary, where they act
on the endocrine cells.

Artery

POSTERIOR PITUITARY

Capillary bed

é Endocrine cells release

their peptide hormones

into the second set of ANTERIOR PITUITARY
capillaries for distribution )
to the rest of the body. Veins
TO TARGET ORGANS
lacti | I ‘ I L pins (LH & FSH)
GH TTH ACTH
( A =
Pl T g
\. \/ . oFS o< g
g £ SN - e
T & \«/ ’
4 Ovary Testis
Gonads

Mammary glands Musculoskeletal system Thyroid gland Adrenal cortex

the pituitary to the brain.
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(d) The process of labor is controlled by a positive
feedback loop that ends with delivery.
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Fetus
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Oxytocin from
posterior pituitary

Uterine
contractions
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(b) The hormonal control of milk secretion and release

Prolactin controls milk secretion, and oxytocin causes
smooth muscle contraction to eject milk.

/./_
_//Higl'k~

Soundof ¢ \
child's cry S \;:;?g‘y

N

Oxytocin neuron

Portal system

/N
//\_\ Z / \‘\\
y . /" Posterior
( Elieros \_pituitary
«_pituitary \
N .
Inhibition of
prolactin cells
is removed.
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/1 Milk
/| secretion [
/ o s ]
Milk | Smooth muscle
ejected | contraction
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Baby Mechanoreceptors

suckling — > in nipple
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(a) The thyroid gland is a butterfly-shaped gland, located just below
the larynx. It secretes thyroid hormones and calcitonin.

(c) Thyroid hormones are made from iodine and tyrosine.

Tyrosine
HH o
|
HO ._?_CZ
H NH, OH
Thyroxine (T,)

2 tyrosine + 4 @

Follicular cells
secrete thyroid

hormone.

calcitonin.

Colloid is a

Blood

glycoprotein.

C cells secrete -

Na*

(b) Section of thyroid gland. Thyroid hormone synthesis takes
place in the colloid of the thyroid follicle.

A Na*-I" symporter brings
I"into the cell. The pendrin |-
transporter moves I~ into

the colloid.
— =

Follicular cell synthesizes Protein
enzymes and thyroglobulin | g nthesis
for colloid.

Follicular

cells Y

Thyrogl?b:k(

Triiodothyronine (T;)
2 tyrosine + 3 @

H H [o

2]
HO 0—-47)-c-c-c{

H NH, OH

Colloid

MIT <— (1)+ tyrosine
OIT «— (1) + MIT
Ty <— MIT + DIT
T4

k) Thyroid peroxidase
adds iodine to
tyrosine to make

Tz and T,

|

<«— DIT +DIT

separate T; and T,
from the protein.

taken back into
the cell in vesicles.

KEY

MIT = monoiodotyrosine
DIT = diiodotyrosine

T, = triiodothyronine
T, = thyroxine
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the thyroid gland by TSH causes - I . P N S .
the gland to enlarge (goiter). gm0 (0 u‘ O S H3 A 350 Jwig BAE Yl Culled
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Wignd oo3 Wil (SI 3511 4 (Gaig i (S (190y9% 0 (ol (LS (S jladle 4y 1S 5y 5T

WS e (gl g U 3980 (00 008 il ) Sy g S poe (990,90 g yi b (S3Re 5 Bad S ol
Cal gl 3 aaliyd GWIAE ,3 gV

3,15 (S S 0y lado 4y cadhiin S (015 g (55,9UiS Lo 0 3,90,8 ;3 3990 W ,luie?

AWl s 590 g S e13 Wlg o (2l )3 b (5o 0 39,8 &1 (e A€ (6lb doliyy clo j5uiS S 40 3y 9S4 dr g LY

&S ool 1y o 5L 3,90 a9 ilg o0 10 By Kb 31 ealiiw! A1

GRAVES' DISEASE: ” -&55):5 LS)U)Q n
AUTOIMMUNE DISORDER THAT S < 3 . S e . - s leA
A A, . T4 9 T3 s (90,98 iy 9 g5 Hlake Wia]3d!
% AFFECTS WOMEN 20 TO 4O Y. o

YEARS OF AGE

Slsd IWST. 1 cppalizg (551 5 35585 a4 55 LR3I o 5 ot puandsplio ial59
515 Lo (oo gomwl 9 HY sdei Lal381 . Sis 51yl calad Lul581.CO2 wgi i3

039 oo L (22 6 Jokw aws Sag8 L (65551 el (1 B oy B o

WWW.MEACOMIC.CoM ©2014 Jorge Muniz

g g ps =

; T4 9 T3 (b (90,98 T 9 W95 jlade halS
Learning By Test

Sl o (il 31 . Cuvgy (SWid . Oyl 9 (b e alie 1S

(AL (gl powr) SCBL g W0 1380 adg i (6,15 3 4 Wino 3,5 ST )3 ¢ 3590 o0

02 S Jokw (5 0311 9 OMas (15555 0,85 () 039 0P - (22 S Jghw b Sy (SRD sl 3 Slos
Cudgy (Sl olim0 9 B malizg pday b s 4 b3 (¥ . S :
B 2,5 Gl 455 g (3 1y (9yd D sans Cullad (Y g (0 (s g (B (SHko cds 4 e olble5 40

B ylgsien! mamdS (3500 5 (gl g0 U (3255 ST (63 S 45 oo (€ L o R
il (o0 et g o g L 0] yo Lol 1 531557 42



telgrm @BioFile h"”s s @
Coml DU 53 oaadS’ (3392 3L5 o gl )5 S v

NS 0 S ol B olgBiimst I S Sl 51 (150590 2]

" sz : ‘ WL dilg3 oo 84S Ko ylgSsian] (a1 yloyd 5

|
Anterior vh

; 1 Vi B, R P N\ Ijsj aeta i 58 L1283 wlS jlado §» juis ainys GilS 5 8 515y 5> A
Larynx . y BloodI :
ey il 0 T4 9 T3 05 2o (5o Jghus 51 gliso ) (5 0 g5 sla Johoo .1
artery
o Wil (0 sdgud (Gl S e (90 )98 4 Ay ol S 9 g L
A
right lobe)

Isthmus

Trachea '

(a) Gross structure of thyroid gland (b) Thyroid follicles

.o ae - - S e I3 .o, & L . '
M (o0 B (Sl D190 (B g )3 Mgy I Bl g T S (y9098 I Sy 2 S

containing colloid ‘ LM (390x)
SWETHE] lng.u.llS W[ ﬁg.n.:bl A
Gl gt . Blge (A g g i . L asualo WBLAT . e dlial

S g (5 OUE

Cowrl 0 JSUid (gallls puf damio (oW Bg il 5l 05w
dgad (o0 Al 9 3L WS (ol Cumidg pudS Uy g 0299 (SU (sIisl 0 oxis

5,13 3939 dhold g (g 8,995 Bgpid (a8l s dils wle Learning By Test

Wl (o0 oS )b 93y Commed GU Jilie 13 05 (SURE (AT gt o) Sl 330yl g (5 O ) s (S0 (39059 (6 Ao (5 B, 13 3y90 di D

a3 51,5 Wis codi 1) Blybl 39,8 9 SU W5 (0 5165 55 55 2o 51 Gt (552 15 0 i lgBinst 5 (I
15 A5 B Jobw 51 Slge gead 5 43 (&

W1 ks ISl g azle (LT 43 (&

S oo Jos Jobw sLisé gedas (s b3S 31,k 51 (5

£ (¢ (v (¥ V()



telgrm @BioFile

%)

Posterior view

Parathyroid
glands

EFFECTOR/RESPONSE
Osteodlastsare | MoreCaare | Kidneysactivate
dtod di bsorbed calcitriol, increasing
bone, increasing Ca** from the fluid Ca** absorption in
resorption. in the kidneys. the small intestine.

Calcitriol

N

Posterior
pharynx
(throat)

Thyroid
gland
(right lobe)

Esophagus

Trachea

STIMULUS

Blood Ca® level
decreases below the
normal range.

IN HOMEOSTATIC RANGE

As the blood Ca** level
returns to normal,
feedback to chiefcells —
decreases PTH secretion.”

v

G

Normal
range

CONTROL CENTER

' Chief cells increase parathyroid
hormone (PTH) secretion.

iy it oo ol
25,15 41,8 g pi Cady 4 das L Sl &

WSS (o0 gy g MgT 1) (69 )b (90,98 daS ()

315 (i puadlS” (o3 lianns] o 53 9 Bgui (o0 T i CUgh S’ (B 4y Gl 55 (Guig Tyl (90,90

RECEPTOR

' Chief cellsin the
parathyroid gland detect
alow blood Ca** level.
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| Bone

Enzymes and H*
degrade the bone ECM.

(b) The process of bone resorption by an osteoclast

Components of the bone
ECM enter the osteoclast.
(a) An osteoclast on the surface of bone
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The adrenal medulla secretes epinephrine into the blood.

Adrenal medulla is a modified
sympathetic ganglion.

Adrenal gland

The chromaffin

cell is a modified
ACh postganglionic
sympathetic
neuron.

Blood vessel

Preganglionic

Splnal cord sympathetic p o
/ L ] neuron y W
[ z -
\ s
| Epinephrine is a \\> To target tissues

neurohormone that
Adrenal medulla enters the blood.

Headaches, anxiety, palpitations /
(rapid heartbeat), chest pain, and |
ing are

If your medical history and
examination suggest a
pheochromocytoma, your
health care provider will do ] ‘
urine and blood tests to measure ¥
hormone levels. CT or MRI and other
scans may be done to look for the tumor.

2 ¢ f‘”ﬁ Adrenal cortex is a true endocrine gland.
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STIMULUS

RECEPTOR

FIRST-TIER
CONTROL

SECOND-TIER
CONTROL

THIRD-TIER
CONTROL

EFFECTS

(a) Patient before development of

Morning Stress (higher Sympathetic
hours brain centers) nervous system

bl

Receptors in hypothalamus detect stimuli.

!

Hypothalamus secretes CRH.

|

Anterior pituitary secretes ACTH.

lypothalamus

L7

Adrenal
3 YN \ cortex

Cortisol

Negative feedback

HPA —
axis
v
Adrenal cortex secretes cortisol.
Stimulatory l v l l Inhibitory
Gluconeogenesis in Release of Release of
the liver amino acids fatty acids

from muscle from adipose
I tissue tissue

Increased availability of fuel molecules

Cushing’s syndrome

Inflammatory
response

As the cortisol level rises,
the hypothalamus
decreases CRH secretion
and the anterior pituitary
ultimately decreases
ACTH secretion.

(b) Patient 3 years after the onset of Cushing’s syndrome
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Aldosterone release from adrenal cortex

tubules.
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(a) Gross anatomy of the pancreas
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COMMON

DIABETES
SYMPTOMS

Diabetes symptoms might

be so mild they go unnoticed.

Get yourself screened if
you notice some of these
symptoms, even if you
feel well: early detection
and treatment can reduce
risk of complications.

Pocket Guide to DIABETES | Heo:th@%;*
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Feeling tired Numbness or Feeling of nausea
and weak tingling in hands, and/or vomiting
arms, feet and legs
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CCK
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secretin and cholecystokinin > @ CCK binds to receptors on acinar
(CCK) into the blood. cells, and secretin binds duct cells.
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(b) Structure of adult thymus

(a) Thymus in newborn and adult
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STIMULUS

A regulated physiclogical
variable deviates from its —
normal range. = |

S~

EFFECTOR/RESPONSE IN HOMEOSTATIC RANGE \

As the variable returns to

The hormone triggers a response in normal, feedback to the Receptors on endocrine cells detect
its target cells that moves conditions control center decreases the deviation of the variable.
toward the normal range. the effector response. 3
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Target cells —\___\ _| range /ij cells
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m CONTROL CENTER
The stimulated control center (often the Regulated variable Blood vessel

endocrine cell) increases or decreases
\ its secretion of a particular hormone.
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