Homeostasis is the regulation o the internal environment (chemical and physical) ¢or
‘the optimal gunction of the cells o¢'an organism. "

INTERNAL ENVIRONMENT

Consists o¢ interstitial ¢luid and blood

PHYSICAL FACTORS| . - . . .| CHEMICAL FACTORS

Temperature . . . . . .1* pHvalue
Blood pressure -+ - + + L e Mineral salt concentration
Blood osmotic pressure e Blood sugar concentration

HOMEOSTASIS

InvolvesS a negative feedback mechanism

< StUdYWithadmin

:St:im:ulgs:wi.n :re\:/er:-sé t?\e:re:ac'tién:/re:séor?Se: b:g i:nifcia:tihq:a 'co:rr:ec':(iv:e fv\e:cvian:isfv\ :to:
.achieve a normal state o§ homeostasis.

In’ homeoStaSns a number o; organ qutem coordmate and conduct a partucular
:cunctlon

‘A) In regulation’ o{: bodq ’tehnperature hervous S\;Stem endocrine’ qutem ,‘
:mtegumentarg S\;stem cu'cu\atorg qutem and munular s\;stem coordmate and
‘gunction'to maintain body ‘temperature within normal range.

:b): lri rieq@:laitiémioé ki!oé)d:pr:es:Su:re:ar:\d:os:méti:c bréséur:e ‘ n:er\:/oé.as:Ss;:St:en:s, énc:ioé:ri:ne:
system , circulatory system and urinary system coordinate and gunction to maintain -

blood pressure and osmotic pressure within normal range



C) In rqulqtibn o{: c,ar:bo:n :didxi:depért:ia:l preSsQre, nefvéus sgsten\,:reSp_iretérg sgsten\
and circulatory-system coordinate and gunction to maintain carbon dioxide partua!
pressure within normalrange ' o

‘D) In requlation of blood pH , nervous system, endocrine-System, respiratory-system
and circulatory system coordinate and gunction to maintain blood pH within normal
range.

E) In regulation of blood glucose, endocrine system and circulatory system coordinate

and gunction to maintain blood.glucose within normal.range..

‘I.° "When body temperature ¢alls'below normal range ', thermoreceptors in hgpotha\amus '
_detects the chanqes and Send nerve mnpulSe to thermoregulatmg center in the |
hypothalamus via-sensory nerve. The thermoregulating center integrates and sends
'nefrv'e ijnn'_puise t§ ei(:(:'ec:to‘rsiviia r:no:tojr nefve tb nrédch resbonse ,:tnen retLjJrnin'q fhe
‘body temperature to normal range. The negative feedback system is also gunctioning -
when the body temperature rises above normal range. ' : :

2. .Thermoreceptors are gound in skin and hypothalamus..

A) Thermoreceptors in skin detect the temperature change o external environment.
b)i Therrnorec:epto.rs in:hqpetha.lamu:s éefeets: tempe:ratu.rech‘anqe o'(: i:nt.ernai o
environment.’

_C) P.eq:uiéti.on Oé Bodq:temberiat.urie phgsicéilq..

IN HOT ENVIRONMENT DALAM PERSEKITARAN YANG SEJUK

ACtion Of Sweat gLands

e Sweat glands become active e Sweat glands become active
e More Sweat is produced e More sweat is produced
e More heat lost through evaporation e More heat lost through evaporation

. N TPVANO G111 ACtion OF bLOOd CaPillaRies on SKin

. The muscles in the aggerent arterioles relax . The muscle in the agferent arterioles
] Vasodilation occurs contract
e Blood capillaries expands, the diameter e Vasoconstriction occurs
increases e Blood capillaries constrict, the diameter
e More blood ¢glows through the blood vessels decreases
near the skin surgace ° Less blood ¢lows through the blood vessels
e Heat eliminated through radiation near the skin surgace
increases e Heat eliminated through radiation
decreases




ACtiON Of hadiR GRECtOR MmusclLe

e  Hair erector muscle relax e Hair erector muscle contract

e Hair becomes slanted e  Hair becomes erect

e A thin layer o air trapped e A thick layer o§ air iS trapped. Air iS a good
e More heat are released heat insulator

° LeSS heat are released

ACtiON Of skeletal muscLes

° Skeletal muscle does not contract and relax ° Skeletal muscle contracts and relaxes

repeatedly. repeatedly
e Shivering does not occur e Shivering occurs
e Heat is not generated e Heat is generated

D) Regulation o¢ body temperature chemically..,

IN HOT ENVIRONMENT IN COLD ENVIRONMENT

Actions Of adrenalL gLands

e Adrenal glands are less Stimulated e Adrenal glands are Stimulated by
U Less or no adrenaline hormone iS Secreted hypothalamus.
e Low metabolism rate e Adrenaline hormones are Secreted
e LesSs heat iS generated e Metabolism rate increases

e More heat iS generated

ACtiONS Of thYROid €Lands

e Thyroid glands are not Stimulated e Thyroid glands are stimulated

e Very less thyroxine hormone are Secreted e Thyroxine hormone are Secreted
e Low or normal metabolism rate e Metabolism rate increases

e LesS heat is generated e More heat iS generated

‘1.« ‘Blood sugar level (glucose) reqgulation is a homeostasis process which maintains the:

normal level o sugar in the blood.
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2.

.Two.organs are.involved:

A) Pancreas
o= o( ceus Secrete g\ucaqon :
.- -B-cells-Secr-ete insulin -

:b). Li've‘r o W1 U I TROWEE 3
- Glucagon- stimulates - liver cell'to exchange glycogen into glucOSe
t- |nSU|m stumu\ates the o(: excess qlucOSe mto q!qcm;en = = =

v

s -

| Blood sugar levels increase (after a meal) // Blood sugar levels drop (in betwean meals)
pancreas

Beta (f) cels in pancreatic Langerhans e Alpha calis (a) in pancreatic

cofis are stimulated to socreta insuiin f\*& JTEP Langerhans cells are stimulated to

into the blood. secrete glucagon into the blood.

e [nsulin stimulates the ; ;
muscle calks to use L Wstﬂmbtes lver
coll respiration. glucose.

¢ Insulin stimulates the ¢ (Glucagon also promoies
glucose into glycogen to release fatty ackds that can
be stored in the iver and be metaboised to produca
muscle calls. energy.

¢ In adipose calis, insulin
converts axcess glucose
o fat, = StUdYWithadmin

| derb‘or; d'io;ticl'e .prédﬁc'ed'b(; c.ell-s c.iur.in.g ;:el'lul.ar. re‘Sp;ir;:tilor;.

In"blood and t|SSue (-‘lum\ amorunt o(: carbon dioxide iS measured as partm\ preSSure o(:

:carbon duoxm\e



;Ttlye :ch:an:qe: iﬁ ctlrt)oh eio:xie\e ipa.rt:ial. pteésdre ctlm:be‘ diet:ectee\ bQ ipe:rip.herq.l
'chemoreceptOrs locdated at aorta bodq and carotid bodies."

:Central chemoreceptors \ocated in medu\la oblonqata detect the pl—l chanqe o(:
‘cerebrospinal ¢luid.

:Tﬁe mam eﬁector:s m :regutatin:q ear:-bc}n:di:oxide: pjaﬁtiajl y:are_ss:ur;e <:lre ir:\te_rc:oa:st:a\:
muscles and diaphragm,

tht\e jinterjcofasjta'l n'_nu'sdjesi af\d'di:ap'hrjaqjm'cojnttrajctj af\d'rejla* rjep'eajtefd\g dnct rfap:idqu.f
‘This-increases the rate of breathing to remove excess carbon dioxide grom-body and
returning carbon d|ox|de partm\ pressure to normal level. - |
In.regulation og¢.carbon dioxide partial.pressure; respiratory control center. coordinates .
‘with cardiovascular control center. The rates of oxygen uptake and carbon dioxide

removal in lungs increased with. high rate of heartbeat.

A normal.blood pressure gor an adult is 120/80 mmHag.
Change in blood pressure grom normal level can be detected by baroreceptors
'{o:un.d tin:aojrt:ic :ar:ch.. at\d-cerc.sti;i érter:ieé. R
‘The stimulated baroreceptOrs send nerve |mpu|Se to cardlovdswlar contro1 center and
:vasomotor center in the medulla oblonqata

‘The main eggectors in regulating blood preSSure are’ smoatrlum node (SA node) Snnooth :

muScle o(: a{-‘(:erent artenole and adrenal qland
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When an individual's

blood prassure drops, for
example, if thare is saricus
bleeding.

Barorecaptors in the aortic
arch and carotid artery are
less stimulated.

!

The cardiovascular control
cantre in the madulla

¢

to the normal ranges.

oblongata is less stimulated.

* Arterial vasoconstriction
occurs, This adds resistance

When an ndividual's blood
prassure increases, for example
during vigorous activities,

Baroraceptors in the aortic arch
and carotid artary am stimulated.

The cardovascular control centra
in the medula oblongata is
stimulatad.

Vasodilation occurs. This
reduces the rasistanca of

to the flow of blood in the the flow of blood in the
bloodstream. bloodstream. | .
¢  Stronger contractions of cardiac Weak contractions of cardiac
musclas occur. muscles occur,
1blood pressure iNCreases
Blood prassure ratums BElood pressum rtuns

to the nomal ranges.



(a) Control the composition 0§ water and salts in the body (osmotic pressure).
(b) Controls blood pH..
(c) Removal of excrete w<:ste bq t‘he (:orhndtuon o(: urme

192°Wwbl

" 5 |mportant orqans |nvo\Ved m homeoStGS|S are k|dneq and heart

.2.. Functions of kidney:.

3 :Structure of kldneq

I.  Kidney is bean-shaped

and located in the

dorsal portion o the
abdominal cavity.

2, Filtration o¢ blood

3. Osmoregulation

Y. Produce urine which

exits through the
—— T | : ureters, urinary

| 5 bladder, and urethra.

Ml

'-l tEaichj kiddeq cjon:sisitsr o{: n:nitiliojnsto{j: n:epihrjon's..

-5 Nephron consists og::

- '(a) bowmqn s capSule
(b) Proximal convo!uted tubule
(c) Loop of Henle
:(e:) C';lo‘mertjlu:s |

(d) Distal convoluted tubule




6. Inside the Bowman’s capsule, .there is a tangled.capillary network.called .

qlomerulus

fPlQO(}[SS 0[ URlN[ FORMH“ON
WiRra3ierasions

.a) A(—‘(—‘erent arterlote has a larqer dlameter than the e{-‘{-‘erent artertole

’b) Thus |t resmts in h|qh preSSure on the blood {:\ow in the g\omerulus
‘c) ThlS cauSes certam blood components to Gllter out mto the bowman s capSu\e :

-d) The glomerulus giltrate inside the Bowman’s capSu\e is the same as the blood
' plasma except |t does not contam .
(i) Plasma protein
(ii) Red blood cells
(lu) Platelets:

EZR@@D&@&@G@@W

'a): 'Co‘m'po'ne:nt's m fhé q\oine'ru;\ué (ilt'ra'te‘ar'e water, 'ur;ea; q'luéos;e,'ar}niho:aéid's and

salt (sodium ions).
'b) Reabsorption occurs when the substances re-enter the blood capillaries along the

renal tubule.
Searations
‘a) Secretion occurs when waste substances (hydrogen ions, potassium ions,

‘ammonium ‘ions; urea, creatinine, toxic substances and some drugs) are Secreted °

jouit {:rc}mj ttjxejb\joo'd éa@il(ariieé afndt iﬁtd tjheirejnajl fut}u\:e (di:stdl :co:nvtol_i:tjedj

tubule).




Indicator
blood flow — blood flow e HO
l offoroct erkaicde — fiow of filtrate A glucose, amino acids
glomeruius ;
l renal vein e mtrampm
— e OSTOSS
- efferent artencle
\ dstal corvaluted tubule
N
Bowman's oCh o
X Na' @
b capsule 1) g _ ot
ﬁmawfﬂ)m ey 4 \
renal artery U renal fiud _
| processed filtrate
from other nephrons
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A process which reqgulates sal_t c::m:i v;:a;;er: b:alén;;e:in:tﬁe :bo:dq m o:rd:er:to: n:\ai:nt:aif\ a:

‘normal blood osmotic presswe

:a) When water content is_more, salt content is less
- Low blood osmotic pressure-

'6) When salt content is more, water jcojmjenjt is less
- High blood osmotic pressure

Osinoregulaiion M@@&sam@ﬁw

_Two,_hormones involyed throuqh a n.eq.ative. geedback mechanism :

‘a) ‘Antidiuretic hormone (ADH)
. . - requlates water reabsorption..
‘b) ‘Aldosterone

:- r:-eq:ulét:es :s«::\t :re:ab:so:rp:tio:n.;



:l. : ;He;a\th;issu;es ,rel!at,edi tb Qri_na:rq.sgst:en:\ éré chh és .kic:ine;q‘st,on:e, ;ur;inérq t_ra:ct;
ingections, prostatitis, kidney ¢ailure and bladder'cancer.

2. Kidney stone is formed grom minerals and precipitation of salt in kidney. |
(a) Example of kidney stone such as-calcium oxalate is formed when concentration -
of calcium ion in urine was high and causes mineral crystallisation in kidney.

3. (b) It causes pain-in-the Side and dorsal parts of body, pain during urination; bad

smell 0§ urine and urine with blood
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