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naulsva (endocrine gland)

yyeRg saufivinutinfiadeansadnisendn
godluu ui2luesngusegnesniziiatoay
Wvinne (target organ) lagaifaszuy
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1) mau‘lwawﬂmwnaamm Svithinanlunis
NARIDTLUY LAt

* iaulAdaNDY (Hypophysis, Pituitary gland),
* siaulssaan (Thyroid gland),

* iaun151ls598a (Parathyroid gland),

* iaunuInle (Adrenal gland),

* siaulniilaa (Pineal gland, Epiphysis)

* siaulnydd (Thymus)
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YUAVDIRNaUl5YID (62)

o/ 1 I~ |

2) saulsviavinNnagsIununoulvia

Y

* AUBAUEIU Islets of Langerhans,

* S3la (Ovary) wazaume (Testes),
° nejm%aeﬂuiﬂ (Placenta),

* nguaalule (Kidney)
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Hypothalamus

Pineal gland

Pituitary gland

Thyroid gland

Parathyroid glands

Thymus

Adrenal glands

Pancreas

Ovary
(female)

Testis
(male)
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*AyUAYN metabolism A1eqnelusienie

*AUANNIITANNDA94 TUTINY

*AIUANNITLAIYLAULA

*ArUANNEIRUSTUURUTUSE NsRARAYAT Uas
ASNAILUL

Yy Y v

*AUANLNEINUNITUSUAIVBIFEFIN IviLdnny

4

801NLLIAADY LU Melatonin U@y
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Zona fasciculata
lP450550

Zona glomerulosa
lp4sossc

Pregnenolone Pregnenolone

3p-DH 3p-DH
P450c17 A**-isomerase l A**-isomerase

17-OH pregnenolone Progesterone Progesterone
3p-DH P450c21
A**-isomerase 11-deoxycorticosterone
P450c21 P450c11

17-OH progesterone

Corticosterone
P450c21 l
11-deoxycorticosterone aldosterone
11-deoxycortisol synthase
P450c11
P450c11 <|:H20H GH20H
Hsc C=0 g CcC=0
HO. HO <
H3C H3C
o o o
Cortisol Corticosterone Aldosterone

§9LAS121170 LUl U

T

Zona reticularis
P450ssc

Pregnenolone

P450c17

J
17-OH pregnhenolone

17,20 lyase
/
Dehydroepiandrosterone (DHEA)

wotransferase

DHEA-S

3p-DH
A**-isomerase

HsC ©

HsC

o)

Androstenedione




N15AUANNITNINUYDITDT LAY

*AuANlagsEUUUsEam (Neural)
Tawn naulpaussdiunae was azasualtiunaa
*AuANLAEgasiul (Hormonal)

bUYUY ﬁ@ﬂiﬁﬁ&lﬂ\‘iﬁ’)ﬂ‘lﬂﬂ’]ﬁi’]ﬁE’IaiiﬁJuﬁJ’]ﬂ’JUﬂﬁJﬂﬂﬁJ
11/]’56]89]?‘5’]\‘18@51&1%1/“&?]14

*AIUANLAENAVDI85LUY (Humoral)

LY 'svﬂmmawaaﬂuwmamm ziinanszaul
ABUNISINTDUANEITDSIUUDDNUIUN
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N15AUANKUUEDBUNAY
(feedback control)

*LNAVULHDTDS LUUNTDHITNNRIDINUILNDNDUAUD 6D
gasluunuInsay AnagaunaulualuaunITNAIVDs
FOS5LUUUU

*N13AUANEBUNAUL 2 LUUAD

1. N1AUANLUUEDUNAULGIUIN (Positive feedback control)

2. AIAIANLUVEDUNAULTIAU (Negative feedback control)
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NUCLEUS

HYPOTHETICAL SITE
FOR STH STIMULATION

HYPOTHETICAL SITE
FOR LH STIMULATION

SUPRA-OPTIC
NUCLEUS

YPOTHETICAL SITE

WFOR TSH STIMULATION

" EMOTIONAL AND EXTEROCEPTIVE
INFLUENCES VIA AFFERENT NERVES

HYPOTHETICAL SITES
FOR FSH AND ACTH
STIMULATION.

SRRt

p————
o o —

\
HYPOTHALAMIC

ARTERY NEUROSECRETIONS FROM HYPOTHALAMUS

RELEASED INTO PRIMARY PLEXUS OF
HYPOPHYSIAL PORTAL CIRCULATION AFTER -
PASSING DOWN NERVE FIBERS

SUPERIOR
HYPOPHYSIAL
ARTERY

HYPOPHYSIAL PORTAL VEINS CARRY
NEUROSECRETIONS TO ADENOHYPOPHYSIS

NEUROHYPOPHYSIS

SPECIFIC SECRETORY: CELLS
OF ADENOHYPOPHYSIS
INFLUENCED BY NEURO~
SECRETIONS FROM
HYPOTHALAMUS

»

v

—_—
o
N ey
'P"
<

S
(MELANOCYTES)

LTH

(PROLACTIN)
GROWTH \ PIABETOGENIC

FACTOR FACTOR
N 2 §®:
\ (3
S FAT TISSUE
o
BREAST INSU“
BONE,

ADRENAL

CORTEX kS TESTIS
= “ N _ e
b\ g 4 ‘

FSH
ACTH

(MILK
PRODUCTION)
MUSCLE, L P ANCREAS

THYROID CORTICAL TESTOSTERONE ESTROGEN PROGESTERONE ORGANS
HORMONES HORMONES (GROWTH)
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PITUITARY GLAND

I < 1 v 1 v 1 v
* i1 U9aanUunau lnduasduntILaznaula
AUD9EIUNAY

*siouldauasdruntingnininlu “master
gland” LU89ANNAUYINRUINTAUAU
hypothalamus Tun1saauausiaulsvievlindu
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gasluunviasannsaulnauas (pituitary)

antidiuretic hypothalamus gonadotropins
hormone (ADH) (FSH and LH)

N\ ® |
9 /\ 3

kidney tubules |\ \—_l' portal s;rristem Ovaries, Testes
= anterior
oxytocin ? S growth
- pituitary hormone (GH)

sm?:!;::cle boni\’ftissues

oxytocin thyroid- adrenocortico-| |prolactin (PRL)

stimulating tropin (ACTH)
@ hormone (TSH) @
&) || A

mammary mammary
glands thyroid adrenal cortex glands ‘ A
INYI1FYNWEIUIAN1TID . \i
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Neurosecretory cells
of the hypothalamus

Portal vessels

Hypothalamic
hormones

Endocrine cells of the
anterior pituitary

s Pituitary
; ; ‘ hormones‘ ‘
HORMONE Growth  Prolactin  Follicle-stimulating Thyroid-stimulating  ACTH MSH Endorphins
hormone (PRL) hormone (FSH) hormone (TSH)
(GH) and luteinizing
hormone (LH)
TARGET Bones  Mammary Testes or Thyroid Adrenal  Melanocytes Pain receptors
glands ovaries cortex in the brain

(b) The anterior pituitary

- INY1AYNYIUIAA15IT
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*Gigantism 1in31n GH MuunRaUnR Tneas
ﬁmmﬂéfqﬁ%qﬁu Anvusazuned iy
dnaIuUnNy
e Acromegaly luntidluanandnstiu dund
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Acromegaly
Pituitary adenoma High bload -[Growth Hormane]

(CTscanorMRIl)
N Visual field defects

Hypertraphy of ..é‘
sweat & sebaceous glands Prominent supraorbital ridge
/ {2 \
G?;a;gltg[r:?nc;ea e Large nose and jaw .
‘ P = Teeth are separated or lacking

Cardiomeqgaly p—
Hypertension ol on
Sexual dysfunction ® Glucosuria/palyuria

_ Spade-shaped
Peripheral hands and feet
neurgpathy Arthrosis
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*Cushing Syndrome (hypercortisolism) LA
9101 ACTH NIY 1 lssaunuInlaiinisnas
cortisol UMNVU IUENIBINS
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Cushing's Disease or Syndrome Symptoms

Fersonality Changes 4 /4 A Hyperglycemia

Red Face .-"'_ A CNS Irritability

1 Susceptibility Fat Round "Moon" Face
to Infection ~ / Fluid Retention

Males: (Edema)

I
Gynecomastia 2 < Thin Extremities
Fat Deposition Gl Distress -TAcid
W\

on Abdomen and Purple Striae

Back of Neck _ .
(“Buffalo Hump") LT — remates:
Amenorrhea, Hirsutism
Thin Skin
~ ~
Bruises & FPetechiae

Osteoporosis
(increased risk of fractures) (




Neurosecretory
cells of the
hypothalamus

Posterior

pituitary

HORMONE ADH

/

TARGET Kidney tubules

(a) The posterior pituitary

Oxytocin

}

Mammary glands,
uterine muscles

Anterior
pituitary




AUANAUNAYDINISUAITDS LUU

AMNFDU LA AUDIFIUNA

*.y13a (diabetes insipidus: DI) tAAINNT
910 ADH

*a1n1561AyAa Udd1zuae (polyuria) 13D
19 WAL urine specific gravity m (< 1.010)
ezmLﬂuwaaﬂnnﬂsmlmluaﬂuﬂiaﬂﬂmnaumn
Jaazlanlunaniag hyperpatreymla Tu
%33 LAY serum osmolality Lﬁugﬁu
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INFDU LATUDIAIUNA
*Syndrome of inappropriate ADH (SIADH)
Anainfinsiiun1suasuas ADH agnll
wianzaa vilifinsaaduindudngly
$729N18LazN ELNANIIE hyponatremia Lag
finuRnUnfvasszuuUszam 1aed blood
volume Unf uazlina peripheral edema
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Jasluuniasannaulssasn

(Thyroid gland)

p—ep  Hypothalamus
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saulnsognsvuinuszannd 5 cm

e Hyvoid bane

~—Superior lirvngeal nerve
—Internal branch
-External branch

— Thvroid cartilage Hamina
e CUricothvroid ligament

Ansa  Superior rool ~C ricothvrom muscles
—

cervicalis ‘ Inferior oot =

I

—— Crivend cartilage
~
Common carohd arten =
d 7 — Pyvramidal lobe
Internal jugular vern = 1 A | oiten absent
or small Thyroid
Atiddles thyrond sein — Right lobe ¢ wland
el lobe s
Friteror thyrond veins

Aseending corvical arteny o Y 1 » >
— LIS - B —— Pretracheal lvmph nodes

Interor thyvroid arlery —— »
e nerve

Transverse cervical artery . . .
Arvteniorn scalene muscle

Suprascapular artery

Sublavian e
arleny and vein = ¢ e /] “Anterior jugularvein

Brachiocephalic veins =
SUPCTIOnvend Cava -

Aortic arch ™



Hyperthyroidism

*3139 thyrotoxicosis Wu hypermetabolic state

* I AAAINNISIANNSTZAU T3 uas T4 Tunssugiana

*fnJuguTINaTaILITY

INYIRYINEYIIUIAAITID
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5¥AUVAY Thyroid function NNAUNH

TSH 13, free T4
Hypothyroidism
Overt T (very high) Il i
Mildisubclinical T (mildly elevated) | or normal | or normal
Hyperthyroidism
Overt l T T
Mild/subclincal 1 normal normal

INYIRYINEYIIUIAAITID
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91N13UY Hyperthyroid

*sinladuisa Tadu walale rlatduRnIWZvLA
atrial fibrillation LLla¥@13LAn congestive

*tremor, hyperactivity, anxiety, Lag Uaulidnau

*lanziUa8 Grave disease Azl
ophthalmopathy (439 proptosis %78
exophthalmos %38 a1lUu UuLa4)
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Hypothyroidism

*s=aUURY T3 Lag T4 anad

*ANUANUNRVDY hypothyroid lawn

1. Cretinism Ugyey19auadnauin aame
Tuntnneu (coarse facial facies) auAu
U1n way umbilical hernia

2. Myxedema (Gull disease)
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91113U84 Hypothyroidism

= v
A5
*N1SALUNINTTUNIITIINYLULASIN LAT1AS

*FAUNAYNUBLIY LTI FUBIND NITNA
LAZAMUANTIAY LRYTT NUADAINIAKUID

Laila
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Hypo-Hyperthyroid

* Hair loss
* Bulging eyes
» Goiter (enlarged thyroid)
- Heart palpitations
* Tremors
* Heat intolerance

Hypothyroidism

» Hair loss
* Inability to think clearly
* Goiter (enlarged thyroid)
* Reduced heart rate
» Strong fatigue

» Sensitivity to cold

* Dry skin  Sleep disturbances
* Weight gain ; * Weight loss

* Puffiness » Shortness of breath
e Memory problems  Diarrhoea

* Increased appetite
* Irregular menstrual periods
* Muscle weakness

* Constipation

e Irregular menstrual
periods

* Severe PMS * Sweating
* Depression, mood swings * Anxiety, nervousness
* Joint, muscle pain * Depression, mood swings \

* High cholesterol

ANYIFINIIUIAATITID
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F93lUUNNaINAIUNIS L5508
(Parathyroid gland)

parath

yroid glands

B \inhibits

high Ca++

low Ca++

stimulates

parathyroid
hormone
(PTH)

& INYININGIUIA61579
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_EVEL IN BLOO

CALCIUM IN TH
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*REGULATE CALCIUM AND PHOSPHATE

D RELEASE OF THIS

HORMONE CAUSE THE LEVEL OF

E BLOOD INCREASE




Thyroid gland
releases Stimulates Ca® Reduces Ca®
calcitonin deposition in uptake in
‘ bones p kidneys
STIMULUS:
Rising blood
Ca” level s .
firbalance) Homeostasis: Normal blood calcium level

(about 10 mg/100 mL) STIMULUS:
Falling blood Ca®
level (imbalance)

\
Active ﬁ

vitaminD ¢« -
‘ —_— ,?”} Parathyroid glands
— ] release parathyroid
| X o hormone (PTH) Parathyroid gland
Stimulates Ca®*  Increases Ca™ Increases Ca™
release from uptake in uptake in
bones kidneys intestines

INYIAINETUIANTID
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Regulated Variable

Low < Calcium Level __>—High_
b b
Sensor & Integration Center g % . Sensor & Integration Center
Chief Cells Effectors Parafollicular C-Cells
Parathyroid Gland Bone Thyroid Gland
? -®>» Osteoblasts/Osteocyte se(F)— ?
Messenger ®-+—> Osteoclasts «——@— Messenger

<Parathyroid Hormone (PTH) >— —< Calcitonin >

Kidney Tubule Cells
—®-+> Ca?* Reabsorption <-@—
—@TVitamin D, »> Calfitriol

?

Small Intestines
New Ca?* Absorption

Antagonistic Feedback Loops Regulate Blood Calciu

N

R  INIIFINIIUIANITID
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ANS19LLENINAYDY PTH NHaUns

Disease ________Ca______|PTH

Hyperparathyroidism High
Hypoparathyroidism oW

Hypercalcemia of High
malignancy

Secondary Low

hyperparathyroidism in
renal disease

ANYIFINIIUIAATITID

High
Low
Low

High
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gasluuiivasandaunuInle (Adrenal gland)

— 4

(sc'::‘:; ::’c‘tlion) signals Releasing Hypothalamus
)/ h?rt.n.one
Nerve 'V
ool Anterior pituitary
K :.0. Blood vessel

Adrenal

medulla secretes
epinephrine and
norepinephrine

Adrenal cortex
secretes
mineralocorticoids
and glucocorticoids

ANYI1RYNEITUIANT1TID
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Spinal cord ,/ " Nerve
(cross section) e o /’ cell

7

= Nerve cell

Adrenal medulla

2~)2 Epinephrine and
/’ norepinephrine

Short-term stress response

1. Glycogen broken down to glucose;
increased blood glucose

2. Increased blood pressure
3. Increased breathing rate
4. Increased metabolic rate

5. Change in blood-flow patterns, leading
to increased alertness and decreased
digestive and kidney activity

Anterior pituitary

Blood vessel

/ | m—— Adrenal cortex

[ )

MineralocoW~N‘coconicoids

Long-term stress response

ACTH S

Mineralocorticoids Glucocorticoids

1. Retention of sodium 1. Proteins and fats
ions and water by broken down and
kidneys converted to glucose,
2. Increased blood leading to increased
volume and blood blood glucose
pressure 2. Immune system may
be suppressed

Copyright © 2005 Pearson Education, Inc. Publishing as Pearson Benjamin Cummings. All rights reserved.
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(Pineal gland, Epiphysis)
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n1syINusaulwilea

*PRECIPITATION OF CALCIUM PHOSPHATE
AND CARBONATES FOUND IN CHILDHOOD

*INDOLAMINE HORMONE (MALATONIN)
(Yoyadslidaiau)
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Neurcendocrine
and Autonomic a

Pathways lThymus

Bone
Marrow f,

Hi— Thymosing ———

}G

¥ Macrophage

Immunotransmitters
(feedback,

regulation and
modulation)

AT~

B 90

& Lymphokines
o Monokines
o0 ©o,0




Pancreas

Intestine

Digestive Insulin
juices

[A] The pancreas

¢ a
95 LUUNNAT

NAUDDU ® |©
@ Y _® |l of

Riseof | & & Glucose lucose in

(pancreas) G0 0| | o | BN

[B] Hormonal control of blood glucose

N

R  INIIFINIIUIANITID
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Duodenum Common

Accessory bile duct ,Body of pancreas
pancreatic duct Pancreatic duct
Minor duo- Tail of
denal papilla pancreas
Hepato- NS =
pancreatic & 9’ . Interlobular duct
ampulla B df? i _
Major duo- J R
denal papilla S/ A A \
Circular folds N @) | Lobule
(a) Head of pancreas : i

JAlpha cells
~_|(secrete
glucagon)

Acini cells (secrete <3
enzymes)

uf\‘ "IN
Intercalated duct le >

: - Beta cells
wendl

Intralobular duct (secrete
Interlobular duct—___ 2 insulin)

To pancreatic duct

(b)

To bloodstream

INYIAINETUIANTID
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N13AUANIEAUNgLAglUNITLELRDA

) I —
=i insulin 0
g p 2= ~—— o

-

fi .t " o
G - NN\ liver stores glucose
pancreas secretes ., . asglycogen
insulin N N
4 \
{ \\ muscle cells store glycogen
after T
eating | and build protein
\, |
| adipose tissue uses
"’04% g{luggsa to form fat

Pty ¥,

- Homeoslasis
Blood glucose Is normal at 75-110 mg/100 mi

A o
!- -, %9,%'.
in
\ between
liver breaks down | eating
glycogen to glucose 4
- @ ancreas
adipose’ == glucagon " Eecmes
tissue breaks down fat glucagon

@B IMYIENGIUIA 1799
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$4la (Ovary)

Tunica Granulosa ~ Secondary Mesovarium and

albuginea Oocyte .
g Y s follicle .l blood vessels
Degenerating Primary _ e 4

corpus luteum follicl{oy

(corpus albicans) . .
Vesicular (Graafian)

Germinal follicle

epithelium

Primordial
follicles

Zona

Ovarian
ligament Theca

folliculi

?’”l-o lated
oo

Corona
radiata

Medulla

Primary

(a) Corpus luteum Developing
corpus luteum

ANYIAYIWEIIUIANTTID
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CORPUS LUTEUM IN OVARY

* SECRETION
®* ESTROGEN
®* PROGESTERONE

S

am INYIFGNYIUIAAN15IT

Ry,
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- .
---_-~-
-
~
-
-
-
-
-
-

’ /@Q

pituitary | nigh estrogen level
@ '
@ Slightly elevated
estrogen level

and rising inhibin
levels 4

'
h Estrogen

follicle Matdtéf&iiicle

Key:

—p = Stimulates

- = % = Inhibits

INYIAINETUIANTID
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Ovulation

Estrogen,
progesterone,
and inhibin




Ja5luUNRasINduNe (Testes)

J A Testis and
. \ sperm (1)

vas deferens

epididymis

uncoiled
seminiferous

tubule
testis

scrotal sac

< ANYI1RGNIIUIANITID
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| FYDIG CFI L IN TESTIS
> i + 6~

o *SECRETE
—O*(_ s J*9—|  TESTOSTERONE

LH IFsH

® ®

Testes

Leydig
cells ]®+
Testosterone
Stimulate
spermatogenesis
~— Te&ms;emne Inhibin —
®
v

Reproductive tract —(H) = Stimulates
and other organs =)= = Inhibits

& 2001 Sinauer Associzates, Inc,




gOFIUUNNAIIINNGULLARA bUTN

(Placenta)

Copyright © The McGraw-Hil Comparses, Inc. Parmission required 1or raproducton
First trimester Second trimester Third trimester
Placenta  Ovary| [ Placenta Ovary IPlacenta Ovary .

HCG
Progesterone mm
Estrogen mm

c

o

3 Progesterone

S

o

e T

<)

?, | |

= First trimester Second trimester Third trimester
(first 3 months) (second 3 months) (third 3 months)

@B IMYIENGIUIA 1799
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goTINUNNARINNGULYAE LUlA

(Kidney)
Erythropoietin

Correction of
Anemia
@]
A Epo BONE o .o.' o,
in blood MARROW o ... o ®
ove
| 0 ©

Epo

{ ANYIRYINEYIIUIANITID
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B
Table 45.1 Major Vertebrate Endocrine Glands and Some of Their Hormones

(Hypothalamus - Parathyroid glands)

Gland

Hypothalamus

Pituitary gland

(releases hormones
made by hypo-
thalamus)

Posterior pituitary ‘

Anterior pituitary

Thyroid gland

Hormone

Hormones released by the posterior pituitary and

Chemical
Class

Representative
Actions

hormones that regulate the anterior pituitary (see below)

Oxytocin

Antidiuretic hormone
(ADH)

Growth hormone (GH)
Prolactin (PRL)

Follicle-stimulating
hormone (FSH)

Luteinizing hormone
(LH)

Thyroid-stimulating
hormone (TSH)

Adrenocorticotropic
hormone (ACTH)

Triiodothyronine (T;)
and thyroxine (T,)

Calcitonin

Parathyroid hormone
(PTH)

NN T1UI8A1573
Police Nursing College

B

Peptide
Peptide
Protein
Protein
Glycoprotein
Glycoprotein
Glycoprotein
Peptide
Amine

Peptide
Peptide

Stimulates contraction of
uterus and mammary gland cells

Promotes retention of water
by kidneys

Stimulates growth (especially
bones) and metabolic functions

Stimulates milk production
and secretion

Stimulates production of
ova and sperm

Stimulates ovaries and testes
Stimulates thyroid gland

Stimulates adrenal cortex
to secrete glucocorticoids

Stimulate and maintain
metabolic processes

Lowers blood calcium level

Raises blood calcium level

Regulated By

Nervous system
Water/salt balance

Hypothalamic
hormones

Hypothalamic
hormones

Hypothalamic
hormones

Hypothalamic hormones

Thyroxine in blood;
hypothalamic hormones

Glucocorticoids;
hypothalamic hormones

TSH

Calcium in blood
Calcium in blood




Table 45.1 Major Vertebrate Endocrine Glands and Some of Their Hormones

(Pancreas - Thymus)
Gland Hormone
Pancreas Insulin
Glucagon
Adrenal glands

Adrenal medulla @ @

Adrenal cortex

Gonads
Testes

Qvaries

Pineal gland

o
ye
"

Thymus

Epinephrine and
norepinephrine

Glucocorticoids
Mineralocorticoids

Androgens

Estrogens

Progesterone
Melatonin

Thymosin

: ANYIFINIIUIAATITID
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Chemical
Class

Protein

Protein

Amine

Steroid
Steroid

Steroid

Steroid

Steroid
Amine

Peptide

Representative
Actions

Lowers blood glucose level
Raises blood glucose level

Raise blood glucose level;
increase metabolic activities;
constrict certain blood vessels

Raise blood glucose level

Promote reabsorption of Na*
and excretion of K in kidneys

Support sperm formation;
promote development and
maintenance of male secondary
sex characteristics

Stimulate uterine lining growth;
promote development and
maintenance of female
secondary sex characteristics

Promotes uterine lining growth
Involved in biological rhythms

Stimulates T lymphocytes

—

Regulated By

Glucose in blood
Glucose in blood

Nervous system

ACTH
K" in blood

FSH and LH

FSH and LH

FSH and LH
Light/dark cycles

Not known




THE ENDOCRINE SYSTEM

HYPOTHALAMUS PITUITARY
Regulates hunger, / YGLAND
thirst, sleep and Controls ol other
wokefulness plus erdocrire glands;
most of your influences growth,
"““"W“‘h:;gs including metabolism ard
body temperature, ge e 9} QJ
g ” okl a U LLa q 5“
3 hormores ¢ I I
egulates necessary for
your energy cakium
and your abserption
metabolism,
PAN TTHYMUS
PANCREAS Vi s
Helps build
Aids in the res&sfcnce
digestion of to disease.
protein, fats
ord carbo- NREM
hydrates, A
Produces Te/AIN
irgulin which Secretes
woh;ols hundreds
sugar compounds
levels., smkﬁ:,rg
:ghsom &
encline
OVARIES which helps
Influences you react to
ur emeragencies.
circulates and Ve e
determines your processes inthe -
mental Is, water !
ord your sex a?mc balance, bloed
(Testes in males.) Toare 4 pressuce, efc,

METABOLISM - The conversion of rutrients into energy
and building materials to meet your body 's needs.
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