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strointestinal disease

: 3.1a The physiology of
gastrointestinal system

NEPDIHTE
E?MMMHHHIM:
s Dasic nustrients found in lood
e basic structune of the digestive iract

gress fow aach part of the digestive tract |s adaphad
= cariigular role i the digesihe process
' 1ha concapts of matabalam, anabalism and

mmum
= ~ﬂﬁh%ﬂmm

'—:Hurd-ptrF"rtl &0 minutes; Far Il

W e first chapter that will examine the physiclogy and
+ a particular physiological system, in this case the
¢ gastrointestinal system. This chapter (s concersed
B S Fonction of the digestive system im health, and pro-
& Smedation For the stody of the investigation and treat-
o Sgritive diseases that is described in the mext four
£ this section.

£ s bength, this chapter s divided into Parts |
& yen mre using this book as a study course, then you
e no work through the two sections of this chapter
mady festiods.

PART | - From our food to
the stomach

The digestive system and digestion

The function of the digestive system is to ensure that the water

an puitrients present in the diet are shsorbed bt the
Ivalso has a Fanction in that it minimises damage from

tencing amd microbes in the diet. Digestion takes place slong the
ke of & tubse known varioely as the *gastrointesiingd tract’ or
“digestive tract’, the "gut” ar the ‘alimentary canal'. All these terms
are used in medical langaage and are interchargeshle.

Through the process of dipestion, the complex contests of
food are broken down 1o rebease nutrients in a form that can pass
easily through the Ening of the digestive tract and thence into the
blood stream. Water taken in with the diet is absorbed into the
blood stream st the same time, Mot all of our food has valoe as a
source of nutrients, and mot all the water within it is shsorbed.
Lome is left within the digestive wact 1o become waste material,
This waste food materisl and witer travels denwn the of the
dagestive tract to be expellad in the form of Fuecs (see G3.1a-1).

The nutrients in our diet

A nudrient is any substance thet can be used by the body either
1o procuce energy or to enable other vitsl chemical processes
1o take place. There are six basic nurients: carbobvdeaes, fats,
pectcing, mineral slts, vicamins snd water, A healthy diet
shoald comtain an ideal halance of these nutrients. Ia additson




o thise nisAsients, a healthy diet slso should provide ‘fibee”.
Fibre Is indigestible celluloss from plant-derived foods. Fibre
enshles healthy transit and elimination of waste, as it provides
bulk and wager-retaining properties to the Faeces,

M bealthy dies will consisa largely of staschy foods such &
bread, rice, pasta and cereals, and fruit and vegetables. Cuerrent
UE paidelines for the public are that about 60% of the energy
vabue of food (calories] should come from starchy foods and
that additicnal energy should come from at lesst five portioes
of frait ar vepetables & day, In additbon, there should be some
Fiood comtaining provesn, either from the meareggs/palses food
group of from the milk/cheese food group. Foods comtaining
fats and sugars should be kept to 3 minimum. The UK Food
Standards Agency 'eat well plate’ summarises this sdvice in
pictarial form & shown in Figure 3, 1a-l,

Carbohydrates

Starchy foods and fruit and vegetables together prenide the
carbohydrntes that the hody aeeds, Casbohydrates contain the
:Eﬁﬂu:uhmhjdrqmudnmhmthr[mﬁtht.
ing process of internal respiration [see Chapter 1,1B]). Intersal
respiration tales place in the mitochondria of all liviag cells,
where simphe sigars peact with oaygen 1o produce celhulss energy,
Carbes dioxide and water are the waste p!'n:ﬂl.l:ﬂﬂ'lﬂ!r!r“’
prodisced (s stored parthy in the form of the ‘charged”’ molecule
adencsine triphosphate (AT, and i partly relessed as beat,
The mest simple carbobydrates are the monosacchasides,
ﬁﬁmphm mhug]mmudl'm.Theumul
perfect foem 1o be utilised by the mitechondra, and so provide

Mol o] Ohedss
-3 parions daly

)

Figare J.1a-1 = The balance of good haafth.
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the mast rapidly sccessible form of energy, Manosace
Easte sweet.

The mobecudes of the monesaccharides also aocwr
pairs I our Food in the form of sweet-tasting disacc
Sucrose asd lectose [the sugar in milk) are examples of
charides. The moncsaccharides are absa fourd in the F
chairs keiwn as “polypsaccharides’, of which starch is an
ple. These do net immedisgely tase sweet, but can be
divr in the digestive tract o release the manosacch
Swarches are, therefore, a form of show-release energy
body. Cellulcae, which forms the fibrous parts of fran
vegetables, is also a palyasccharide, but casnot be readly
lised by the human dagessive wact, Thés s why I8 can
jts rode & Fibee. Grass.eating animals, however, do have
capability of breaking down cellulose amd extracting it
food

EMETEY.

If carbohydrates afe in excess i the diet, o
msmimacchasides can be convemed withls the liver to s pof
charide called “glycogen”. Glycogen ds held i the liver =
when blood sagar are low it can readily be converied
to accessihle ghoooee. Any excess carbobadrate afier this
has taboen place i cosverted 1o fat For losg-vesmn energy «

Fats

Fats are non-soluble oily substances found in diverse i
our diet, inchading meat, suts, cggs, milk and some vegs
Most fats consist of two companents foined together: o
wcidl and glycerol. When braken dawn |:|].' the body, the
wcids and ghicerol are released to provide enengy far the

proceses




- Sewted a1t is 0 called becaase of the nature of the cheme-
Bonds in ke fat molecules. It consists of molecules con-
a sxturated Fatty acid and w glycercd. Sansrated far
s form inte a solid more readily than wnsaturated fat.
Form mest and buer are both birpely saturated fats,
meed 31 B 0 good source of energy for the body, but an
= the diet will couse chaolesteral e be carvied i the
= the mane unbealthy form of bow-density Epoprotedn
sghveerides [LDL end TGs),

- Ussstrated fat is generally derived from vegemshle matter,
sk to Form a clear oil rather than a solid fat. It consists
ules contasning an unsatusrated Gty acid and a ghyc-
M. The omegs-3, omegs-6 and oenege-9 Fatty scids sre all
watedd fatty acids derived from unsaturated fats, These
urated Farey acids are essential components for cellu-
imtercellelar commusication processes and the buailding
wlar structures.

weable, nut and olive oils contain unsaturated far that
cenega-f andd amega-9 fatty acids. Fizh ails contain
4 far that provides omega-3 facty acids. Most vege-
als are made of polyunsaturated Futs, but olive ol, canols
svocadas pontain a partioular form of unsaturated fut
w o menoussagusated far' [this containe omega-0 fotty

wrated fats and momosaturated fis in particular,
o ave the property of reducing the amount of chales-
=t 5 carnied i the blood im the mare unhealthy LDL
FIﬁilmﬂ&mtmﬂﬂ:ﬁnﬂWfﬂl
tdlhltlhu:fmmn‘ﬁllp‘cdnmlutemﬂlhr
< furs, and that momsaniaturated s predominate
lu‘ﬂ—'uﬂruntui fats [as s Found in the ‘Mediterranean
Ussstursted fats may protect against cardicrmsoalsr dis-
s providisg more membrane fluidity than the more solid
i fats.
terol s another oily sobstance that Is pamiculsely
=eet for making hormones, including the steroids. Choles.
 fonend i dairy peoducts, meeat and eggs. [t can also be
sed in the body, particularly in the liver, from more
mobeculer. Cholesteral is carried in the blood in the
o coenplex molecubes called LDL, very bow-density lipo-
(WLDL) and high-density lipopeotein (HDL), These
mcktgz&zchulutﬂdmdutltkrﬂaﬂym.ﬂbh
cells. Ay mentioned, LDL (and V0LDL) is associated
smculer ([lBealth, lax HDL appesrs to0 be protective
smcular damage. The balance of these stnactanes in
ol peermis (0 be bess affected by the amount of choles-
o the diet than by the relative amounts of saturated and
tuts [ser above).
fatty acids are only found in traces In o natenl diet,
. they make up 8 significant propartion of many west-
= becuuse they e fousd in vegetable oils that have
processed (hydrogenated) o preserve cheir losgevity
& wech as margarines, cakoes and biscuits. The American
e Dirugs Admisistration (LIS FDA) has estimated that
eage American ests 5.8 g of trans fatty scids o day, ltis
what trans fatty acids alter the balance of cholesteral i
Sl to an unbealthy state [they increase levels of LDL at
- of the enoee heslthy HDL), In sonwe Eunopean
feg Denmark and Switzerland) the use of trans fary

ad:lsluf:-ud.mlmnﬁml!mghuhmhmnﬂ-hﬁnrddﬁf

countries now have policies whereby the propertion of trass
farty acids has 1o be described in Food labelling.

Protains

Proteica are complex chain-like structures that are made up of
simple molecsles called ‘smino acids”. All amino acids comtain
the element nitrogen as well = carbon, bydropgen and cxyien.
Soene slso contain trace minerals such as dinc, iren and copper.
There are abour, 20 different amino acids, which can be com-
bined in potentially infinite promutatioss 1o form protein
:hlim.ﬁubd:ummlﬂ.:mln]ﬂﬂlndphmﬂlhgﬂmﬂhﬂ-
sommes i a pesalt af decoding imstructions held on the celbular
DNA [see Chagpter 1.1b], The ribosome is the site at which
aming acids are linked together to form s unique asd charac-
teristic protein chain, after which the particular makeup of
the provein chain encoursges the stractare to fold in a charac-
teristic way. This meses that proteins are lirge molecules that
bave a unique shape. The shape ard form of & penbosles pro-
tein might give it special structural properties (e.g. the collagen
in skin and hair) or make iz soluble i water (e the albumen
found in blood and in egg white). In cther proteins the shape
is essential for communication, amd thiz is the bty of how
cell-neeenbrane proteirs ‘recognise’ the external stinmulants,
such as hormones, that bring sbout énterns] change in the cell
itself, Antibaody-antigen recognition alsoe depends on the anti-
bixly beaving a unique shape that “fiss” the shape of the antigen.

Proeis in food Is fosnd in meat, eggs, Fish, cereals, nats and
palses. All the essential aming scids cam be derived from the
complete proteins in meat, fish, eges, milk and soyva. Wishout
sy preducts, o vegetarian will aeed to eat combinations of
nuts, cereals and pulses to ensere that all amine scids are
obtained from the diet.

Pregein (s converted to amino acids in the body, and these
circulate dissclved (s the Blood so that they reach all the
ﬁmnﬁ:ﬂbnmmufﬂundku:lhuﬂmmdj.wm
dhate their own profeins so that they can reproduce and
coftinss pesforemisg their unique Functions, Proteins are used
to make cellular and extracellslir structures [uch & the con-
tractile fibres in muscle cells md the commective tisue Fibees
in cartilage), plasena proteins (nsch as the clotting factors and
alteamen], setibodies, enrvmes snd abio some harmones.

In a state of starvation, proteies are broken down by the
eelhalir mitehendria to produce enengy. The by-prodisces of this
process ischade chemicals called “keteme”. When excess ketones
mpndunuﬂ.thbnﬂg,rhnldtﬂb:m-mufhiﬂf.

Mineral salts

Mineral salts are simple inorganéc substances thas are required
En senall quantities o maintain bodily processes. Unlike carbo-
bydrates, fits snd proteins, they are not @ sounce of energy.
Essential minerals inchade calchum, sodium, potassiom, wdise,
ﬁuﬂutni:m:huﬁm, n.nl;,.ndm.l.l.ln.rrupu]u.mlnd
enanganese, Certain minerals, such as caldiam and

fin bone) and sodium (s dissolved sals in the body Puids]),
constibate a significant proportion of the body muss, wheress
cabers are required oaly in trece amoants.
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Vitamins

Witemins are more complex compounds thas minersls, snd are
also essemtial for bodily processes. They sre essential dietary
components because either they cannot be made by the body
st alll or they canmot be made in sufficient quantities o sus-
tain health, Yitamins are sow broadly grouped into che four
fat-soluble vitamins A, D, E and K, and che nise water-soluble
vitamins B1-B& and C. The lettering system approximateby
relates ta the arder in which the vitaming were discovered
(beginning with vitamin A in 1909). Those substances initially
cllsd F=) were either reclussified as B vitaming or were
subsequently deemed mot to qualify as vitamdns st all The
B vitaming are now recognised to be linked because they are
all vitad in the production of energy from matrients by the
mitochondria, The food sowrces and the funcuons of the
13 witamins sre smmarised in Table 3 1s.1

Water

Water i &0 ewsential part of the diet becasse the bidy & con-
tipually losing wuter through the wine, faeces, pwest asd in
exhaled air. About 60% of the adult body mass (s water, and
all the essential bodily processes take place in a watery miliea,
Witer has 1o be lost 83 i1 & the wohicle through which waste
chemicals (In wrine and sweat] and also waste food muaterials
{in the faeces] are carried for expulsion from the body. Tt is
also lest through the breath and sweat to add with coaling of
the by,

O sverage, about 2.5 lieres of water peed to be peplaced Ty
the diet every day. Much of this i contsined in Food, snd 50 8
bumiam being can survive on aboat 1.5 litres of water in drinks

Table 3981 The 13 viearmine, teir mroin faod sounces and thsr lunctions in the body

il

Y Information Box 3.1a-1

The nuirients: comments from a Chinesa medicing
perspective

In Chinesa medicing, sach food fas & charnchenshic snagetc
Eroprty 5o also & nderey b alect o partcidar bodly sotatses
or organ. For thin reason, Jood con be used o mesScing, whirsss o
Bl B FRCSTUTHR 10: S0 T Nl Of Tl palhenil. T baans s
B comistency of the food Esar an important relaBioostin o o
SREDSE popana. Morover, ihs besfrass Bnd e mathos of
cooking can have a beanrg on P valus of B food,

For aenmpe, frasl Qrapas bns scognasd b Tonily the O s
Biocad, anad alfect B Lungs, Splisn e Kldresm., Dol
PRCOfnEed bo Tondy 'win snd OF and Bicod, and aflect the Lags
Indpsting, Siormach ard Soleen. Some focda, such 48 . s
Cool, and $0 My bo ussbdl in modemtion n Hot condfions, 5ne
BT e Warm in naSure, ch @ chicken Dver, and s An e
in Coidl condibons.

Despiie e fact that mosl foods contain o complen: amay ans
L balancd of nuinenis, sl dasnciong, Lo nol msss &
commpntionsl medcing, in which rathe: broad statements am —ase
about tha six Typas of nutrents fourd in foDd groups. Furthesos
iy B perpkaiit B alie pliced oh how e oo g prigrines
apart Fom avcidanca of (vCOoking, n that this meght inact-s

I:_'-I-mﬂ i ot el vigatabies.

per day. Any water excess o requirements is passed out of
h-]-:lrmlhz- form of dihae srine. IF insafficient waser & de
the kideeys muke dark concengrated urine from the fles
the plasms, and the water required for excretion of w
is drawn from the tissues, which then become dehyd:

Witamim Food soures Use in the body

A fretincl Green vepstaties, ik, Iver Pigmanis in eye md health of s

pe— M, eggn, cod Bver of; uimecel Sgt Calgun sdsorpion and bone formutn i

E foccpharci Mupaine, seeds. green leafy vegetsties.  Antiaedant: protscts fatty pos and cell membianes fom damagnyg oo

K (phyllogquiont) Groen bty mgerses Formaion of cartiin cltieg faciers i

B, Mimine) Meats (Do), gridms, legumes Carbotyoimte metabollat a0 nerva and heat Anction

By isbibavin) T — ey metabcian -

"By fuech or micotinic 0c) L, lean maata, graig, egunes Erery etk s

B, tparemenic aod) Mt e, eqge, prans, legermes o —— =

Ry pyrideaia) Whcleqrain carsat, vegeiaes, maats Ao acd Mesholen

- Mests, vegetibies, logumés. Firt syrthesis, and arine o metabolar il

By e s Whclemhest foods, groen vegutables, TR ——— S
egares

[——— A ety . Sy produes Muceic a0 prtoction =

£ (ascortic ackt) [P p—— Codiagen formaion in teetn, bone, ard comective tissue 1f Bined vessen:
e iy help in resisting iniection
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The respiratory system

Chapter 3.3a The physiology of
the respiratory system

LEARMIMNG POINTS

At the end of this chapter you will ba able to:

¢ daacribe e fole of e feSpiraton) Syebem

= understand the siruciure of the upper respiraion

tract, including the nose, sinuses, phanmo, lanymy and
Iras e

= undersiand the siructure of the lower respiratory tract,

inchuging tha beonchi, bronchicles, akweoli and gthar
Eiruchunes of the Lings.

Estiraled tirme for chagber 100 minubes.

Introduction

Thia chapuer concentrates on the phyvsiclogy and pathobogy of
the respirstory system, looking st the stnocture and fusction
of the resplrstory system i health

The role of the respiratory system

The respirstory system is specialised to enable an adequate
sapply of oxygen to the tissues, As was described in Chapger
1.2b, oxygen is one of the estential ingredients for the process
of cellular respiration. It & slo the male of the respiratory
svwtem to allow carbon daxide, a waste proghac of respiration,
1o b reenoved froem the body.

In commeon wssge, the term “respleation’ refers stmply
1o the sct of bresthing. However, in physiclogy there ase
three aspects to respirstion that can be clearly defined. These
are external respiration, intermal respimtion and cellular

rexpiration.

£ 291 1, Elwrsw Lid

The respiratory system is primarily concermed wish
respération, which is the process of breathing beading
exchange of gaves between the blood and the bangs.

Internal respiration is the exchange of gases betw
blod and the cells of all the body tisswes, and is oo
functions performed by the circulatary system,

Cellular resgrirstion is the process (described (s Chapose
by which eaygen and nutrients ane converted 1o orllles
[sdencsine triphcaphate [ATP]] and carbon dicodde w
ool iself. It is Emporisst to be clear about the d
between these three processes, as these terms help
precise roles of the respératory system.

The respiratory system is comventionally divided
sections, the upper and lower respiratory tract. A sin
resentation of the af the respiratory Lract i
Figure 3.3a-1. The division between the upper and k
pecurs 84 the peinat ot which the traches splits o
tishes called hroschi’.

The disgraen ilbustraves thar this division oooers = 8
level in the chest, just ghove :hrpm.n:imu'l:ﬁehl:m
gram also (ustrates the close physical relationship
the heart and the hangs. In fact, if the heart &=
through dissection, an imprint of its shape {4 seen in the
of the hungs.

The upper respiratory tract

The upper respiravory tract leads from the entrasce
respiratory system ot the nose to the end of the
the twhe which directs the inhaled air into the chess
(thorax] towards the hungs.

The functicn of the upper respintory tract i to
plentiful suppty of warm, clean and msist air 1o the
To help it perform this function it consists of wide s




S by 0 specialised form of epichelium. The respirs-
Selum consists langely of cilisted columear cells bug
S sy muams-secreting (goblet) cells.
weer-Comtaining mnicus moistens the air that rushes
e respirstory tract, and picks up dirt particles and

Bodles present in the air. Cilia are structures akin
cpic hairs on the marface of cells, They are powered

tically charged molecule ATF 1o move in cooedi-
wwees. [n the respimtory tract the cilia beat in a5
Eeection, Their function is to cause an upward move-
e icud, dllowing the foreign material to be moved
e delicste king tissne amd up to the hack of the
Som where it can be swallowed or expectorated.
comnective-tissue layer below the respiratory epithe-
s sumber of lymphocytes scattered throughow its
Thewe respond to foreign antigens by producieg api.
: srtracting other immune cells. This is an importast
e protection of the fespisatony tract from infection
mmportant parts of the upper respiratony tract are the
pharynx, the larynx and the rrachea,

Hing af a healthy person at rest, all air is drown in
e moatnle fete the nasal cavity. This space has a
mdged surface which has 8 rich Blood supply. This
st the current of alr comes inmo comtact with a lange
wan epithelium before its descent towards the kings.
o the cilia on the epithelial cells, body hairs are
= the opening of the nose to filter out any large
et les

ot inte the nasal cavigy ase the sinuses, These are
deep within the fucial bones that have arfow passage-
into the nasal cavity, Thelr Fusciion & 1o give the

voice a resonant quality, the loss of which i apparent in any-
ane who has saffered from a “head cold', whes the sinuses
became filled with thick wecretions. A tiny doct leading from
each eye sso opcad into this space. This continually drains
wey tears from the eyes. The runny nose that accompanies s
bout of cryieg is a result of the excess tears Aooding into the
misie through this duct.

The nose is the specialised sense organ for senell, To
this Function, delicate nerves origisatieg from the base of the
bratn penctrate the bome above the nasal covity o supply the
rusal liming, These sne senditive to the chemicals in the incomisg
air, which become dissolved in the mucis, The sense of smell is
also important to enrich the experience of taste, Occasionally, in
8 bead injury, these nerves become permuasently severed, even
though there may be no other major beuin demage. The person
enay recener fally but be left withour a sense of smell apd with
u highly impaired sende of taste,

Other nerves in the nose sre very sensitive to the irritation
that can result from foreign particles snd from inflammation of
the lining of the nose. These nerves can trigier the protective
reflex of the sneexe, which is a very effective mechusism For
expellisg uswasted material from the n.lu!l:llrl.q'.

The pharynx

The pharynx s the space ot the back of the nose that con-
nects with the throat. The adencids [nasal wonsils) are qwo
vilbections bfh‘rnph-n.nd-: tidue situated ab the hack of this
space. The tonsils (palatine tomsils), which are similer cal-
lections of lyenphedd tissie, are situated a livde bower down.
The palstine tonsils can be seen in most people on either side
af the space behind the srch of the palate, as illustrated in
Figare 3.12-11, whereas the adencids are hidden up behind
the palateglossal arch,
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5.1a The physiology of
 endocrine system -

MNEPOINTS

of this chapter you wil:

= 05 deacriba the rola of a hormons

w8 describe the anaiomical positions of the crgans

ENGCCnng ayabem

=and tha importance of the negative fesdback kog in

Srcton of the endocring system

st dascribe the function of thase endecrine crpans

ww aMached by the imporiant endoorine dissases,
tna for chapter: 120 minutes.

sduction

wun already been introduced that the nervous and
o rsremns wogether can be comsidered as the foanda.
“uat which makes the body an integrated whole. This
cwow they are bath cancerned with commumication
= Boxly part and ancther,
crvois gvstem, the communication between one
S ssonher takes place at a junction called the ‘synapse’.
sapar, the rebease of a tiny amount of a chemical
= & ‘mearotransmitter’ enahbles a charge that has taken
= perve cell 1o be transmitted to other perve cells.
arine spEtem, the commmunication is also based on
e of chemidcals, These chemicals, released by
. recdicrine cells, are kmown a8 'hormones’. Endo-
= =y be grouped together in organs known as ‘endo-
bt alsa can be found loosely distributed within
fgand and manun[ﬂuhudr[mﬂ'jll -1].
L T newrotransmitiers, hormones can
= bodily cells enly after travelling to local tissues via
i, or to distant sites through the bloodstresm,
=r hosmeomes meach their taeget cells, the way n

—

o e

2s of the endocrine system

vew

vww

which they lesd go intermal changes within those cells is
remarkahly similar 1o the effect of neurctrarsmitters on tasget
nerve oelli. Both hormones and newrotransmitters connect
with protein ‘receptars’ on the target cell membrane. Through
this comnection, these chemicals lead to a change in the inter.
nial physiolegy of the cell. As increasing numbers of these che-
micals are discoversd by scientists and their functions
dﬂﬂrﬁaﬂ.itihﬂwﬁgdutht mlnjnfth:u‘hlm.m
a5 hormoenes in the body can alsa be foand within the nervois
systemn, whene they function as neurcirarsmitters.
crife #y¥tem ercourages the state of homeostasi to be muadn-
tained within the body. In order to fualfil this ecde, the
endecrine system has always to be responsive 1o changes in the
internal and external environments of the body (see (5. 18-2).
Chelecyatakinin (CICK) (originating from cells in the diso-
denam), adrenalime (from the adrena] medulla), erythropode-
tin (EPCY) (from the substance of the kKidney] snd
testosterone (from the testes] are examples of bormoses thin
hawe their impact on the digestive, cordiovascular, bood snd
reproductive systems, respectively, CCK and EPO sre exam-
ples of harmones that are mot released from specific endocriee
ergans. CCK is released from endocrine cells scomered within
the wall of the dusdenum, and EPMD & relessed from enda-
crire cells within the tissue of the kideey. In contrast, adrena-
lisie and testosterone are m.l:n.p|u ul'hﬂnrmn.u that originate
from specialised endecrine cegans, namely the sdresal glands
and the testes, respectively.

The organs of the endocrine system

Fipare 5.1a-1 illustrates the anatomical location of the oegans
af the emdocrine system. This chapter focuses on the nvost
basic phvsiclogy of those endocrire cegans thar sre affected
in the important endocrine diseases. These are;

= the pituleary and che hypothalamus

* the thymid gland
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Figure 5.8 * The anatomical locatian of the crgans of the
endocring Syalem.

« the endocrine part of the pancreas [pancreatic islets).

The role of the parathyroid glands (s calcium homeostssis is
described in Chapters 4. 23 end 4. 32 The function of the ovanes
and testes will be explored in Chapter 5,2a. The pineal gland
and thynus gland swill be net discussed Purther in this text.

The negative feedback loop

The negative feedback leop is the basic mechaniam that under-
lies 3m important sspect of the action of these bormanes, The
negative feedback loop reqaires & detecor to recogrise & mene
wway from balance, s control centre that recogaises when the
gnowe has Been so great that something kas v be done sbout it
and an effector to bring about 3 change in the body to reverse
the imbalarce. A thermsostar is 8 mechanical example of the
negative feedhack boop im action. The: detector in this case is
a thermeaneter. The controd centre & the mechanlsm that i
et 1o recognise when the temperature falls outside a desired
rasge. The negative feedback loop is based on maxinmum
desired vemperatere. When the temperstare becomes too
high, the effector, in this case the heating elensent, is switched
off umtil the time when the tempersture drops within the
desired range once again.

Sl

The endocrme osls of T BuSGenT IR ECEEEG T
fpves of Tl N T St They 0 T Iy mewm
priSeE o e (el marmbranes Wi whe® Ty foTw
with il eehd b imteemal changes wethin T coil. = T
change is The oosel of P MEARCTIT O CNoeCyToDaTe
ol aspect b thal if s onfy whiss e bfrount of
tal theda caks o sEmdried fo release (0K £ic T8
COX i The iacion i legwels within T Dicodsimes @
npproprinie releans of bie from fe gaibiadder, whch i
diyes] D tatn, The rebesse of COX oy cedmen whes 5
een dhgiind el ey ] T uddenum.

Incidenially, COK sl acth o T @aCcring panoress &
ol Baf-igesting ensymes [Erenga! OTN s T
Endther cimle ol B aegtee feadhach looh 1 I

These rather abmrscr concepts, which were
Chagiter 1.1c, can mow be pliced i mose oo
Erdocrine cells play the rale of both detector s
tre, while the release of hormone corresponds &=
af the megative feedback loop. As a thermeise &
keep smbient temperature constant, the end
feedhack loops werk to keep bodily wuratees
‘blood sugar or Boad caldum at a sesdy kel T
offers many more examples of this segatove §
sction [For example see Tabde 5, 1a=1), & each of
endocrine argans it described bn vam.

The pituitary and the hypo

The pituitary ghind s & pea-sized organ that ¢
wards from an area at the hae of the brain cled
thalsnus'. The site of the phaitry s deep withe
||:|pm:|:in:|lkeh|l at the level of the bridge &
{Figure 5.1a-1T}. The extra scupoimt Yintang, whes
ered in Chinese medicine to have & profound -
priental fanctions, everlies the reglon of the ;

A s’ projects downwarnds from the &
thirough which nerve fibres pass into the pitaitasy
network of bloed vessels connects the two ares
stalk, These blocd vessels carry hormanes From the
s w0 the pitultary.

An alermative term for the pitultary glind is the
The term "adenahypophysss’ refers to the anterion
pituitary, which contains endocrine cells, The
ia the soarce of six differest hosmoses. The term
yuis' refers to the posterior portion of the pos
This part receives nerve fibres from the hype
the source of vwo additiosal kormones, which we
directly into the bloodstresm From the endings of ¢

Together, the hypothalamus and the pituivary
vital control fumction in the endecrine system. The
secreted by the hypothalamiss snd the pitaitary
Functive of other endocrine organs, inchiding e
glard, the adrens] gland and the sex organs.




tu-il = Thws position of the piuitary glond snd its
2 Eirsthanes,

of the hypothalumus are either secreted into
Hoodstream by the nerve endings of the newrahy-
or carried within the blood vessels of the pitultary
%= on the adenchypophysis. |n contrast, all the hoe-
deased by the pituitary gland trovel within the blood-
2 bave effects on distant endocrine ongans as well as
= of the bady.

wr at least 13 hormones that are relessed by the
s wndd the pituitary gland. All of these are com-
ribeedd by comventional practitioners by their initials
=a= their Full medical names, and inclade growth
LGH, thyraid a'-ll'l.mull.l.m,g hormone FSH_], sdirerios
mehic harmone (ACTH] from the pituitary and
sone-releasing hormone (GHRH), corticotrophin-
bormone  (CRH) and go i i
[GaRH] From the hypothalsmus.

Seloful to understand that the bormones of the hypo-
we the mechanism by which the hoemones of the
we controlled, For example, the relesse of growth
[GH) from the pinaltary glind can be incressed and
d by two different hormones [GHRH snd GHIH)
bypothulamis. This & one example of the close
w betvreen the nervous system [hypothalsmus) snd
ne system {pétoitary glamd].

Sopothulamus lies deep within the substance of the
§ thas can be influenced by complex internal factors,
the stage of paychological development and the ema-
a might explain why such factors can have profound
s hormone-controlled events such as childhood
ssming of puberty and breastmilk production.

Disddies of tha sndosring system

Tabile 81381l The hormonns rmisnsad from e antenor pslutery

ghand {acknohypaphysis) and ther kncions
Hipreesanag Fesztion

Growin hormone [GH) Sirmunies growth in many Hssues

ey -afirssigting ‘Brrmulaten. the pesduction of Byrold hormones
Bormeng (TEH)

Adesnacoriootmphic ‘Samuiaies the peoduction of corisol fom he
hormons [AETH) averad gland

Profcin (PRL) Trimiiphe) Drasatmile pesdottion
m Shmulates the dreslopmend of tha rvaran
morrmons [FEHI - folichs (e firs? half of the mensinel cycie)
Lotminesng Romman Snimulalid ovuliton end he meturation ol the
LM rupired folicle (coepus. kelsum)

Table 5.1a-[1 lists the six hormomes that are prodisced by
the adenchypephisis

The hormenes cxytocin and antidivretic hormone [ADH)
are felessed From the neurchypophysis, but have their origles
withia nerve cells within the hypothalamus,

Growth hormone

Growth hormone is o bormoene that stmulates the continued
growth of the skeleton, muscles and soft tissues, inchading
the major crgans. This growth Is not only essentisl during
childhood, but is also Importast foe the malstaised health
and liveliness of these tisnses throughout sdule life, Growth
hormane affects the metabolizn of the body, mesniag that it
alters the rate at which the complex chemical processes of
the bodily tisses take place. Under the influence of growth
harmane, the rate of protein and collagen synthesis increases,
aml the amount of sugar in the blood tends o rse w meet
the beady's increased requirements for energy.

i
Y Information Box 5.1a

Growth hormone: comments: from a Chinese medicing
perspective

A, Chinsss madong Ehergeic inbeprolaton of thiy hamons has o
B Somplin. a8 growh honmons affects the funcboning of dhversa
Essii 0t & furcumardsl el

1= ol i conlirued growih sugpeals Pal i conlred B s aepect
o Kidney Essence. B3 rofe in the appropiain wvse of rutvents 1o
Baikd wig th plihical dubitinse of he Body sugoests Fat it aleo
Plirys @ rok i B Rneafoamanticn of 6. e contngd, Pielone, Cin
bbb Sodns 88 a0 sapact of Original O and, in particuler, Splosn
O, Owigenad O i, of Coursn, Clossly mbbed b Kidnay Esssnce.

In Excess, Qrowth homons leads o thickoreng of $00 GEsoes
andd brogclsning of the bones (see Chapter 5.10). This might be
interprotod as sccumulalon of Demg bed Phisgm, Thes again
suggeats thal appropriaie secreton of growth homeona S en aepec
c"bﬂvm&“mm

A




Oneytocin

ﬂrjﬂhhﬂmfumutﬂmufﬂﬂﬂuﬂmmﬂ:ﬁur
ing labour snd for the expression of breastmilk duaring suckling.

ADH, TSH, ACTH, F3H, LH and prolactin

Thr&ﬁﬁDmemhudhﬂqwl.hThhhﬁ'mm
is released in response to an incressed concentration of the saks
in the blood. It reduces the amount of water that is lost theough
the wrine, and is smgartant & the coatrod of the homeostasls of
the concestration of the hlood. TSH aed ACTH relate to the
heatthy Function of the thyrold and adrenal glands, respectively.
PEL. FSH andd LH are all insportacs tn che phymiclogy of the
reproductive syrtem. The Function of these Five pliuiteny hor-
mones is described in more detail in Chapter 5.2a,

The thyroid gland

Figure 518111 dlustrates the thyreld gland, which is a bow-
shuped organ situated just below the bevel of the lanmgeal prom-
imence (Adam's apple) in the neck. The bow' shape is & resdh af
the gland being formed by pwo lobes separsted by o nassow
bidge of tissse called the “isthmes’. In heatth, the thyrold gland
can be felt as a small reglon of vague softress bedow the voice
b, This cam be feht to mise ard descend daring swallowing,
The thyroid gland contaiss endocrine cells, which secnete two
Bormwcenes, thyroxdine (also keown as T4) and trisiodothyronine
[T3). The thyrold gland drasws wpon iodine from the diet to man-
ufacture safficient quantities of these barmone, ledine is Found
in seawter, and shio in plant and asimal products thet origisate
frorn areas close 1o the ses For chds muminlﬁ.udeﬁdﬂu:y
may ocour in regions of the world that are distant from the s,
expecially landlocked coantries. However, in many developed

1
iz %E EE iﬁi%ﬂi %ie

Figiars 5.1&-81 = Tha thirald glend ard ks nasocisied structures.
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coiantries, susch & the UK, whle alt contains
meaning that iodine defidency is rarely a problem

The thyroid hormones T4 and T3 are beah
resposst 1o TEH (ihyroid-simaliting hormone|
pinaitary. The relesse of TSH & primarily controfies
release of TRH (thyroid-releating haormaone) from
thalammas, This is the mechanism wheredy the s
brain affects thyreid Functica.

Like grovath hormone, the thyrold hormones plas
tamt robe in physical growth and the rate at which e
the body comvert nutrients into energy (the metst
They are alse imponant in the healthy developenes
growing nervous system, the appropriste function of
dicvascular system and the smooth fanctioning of the
testinal system, 07 in excess, the thyraid hormones ¢
wn increased use of hodily sutrients, lesdieg 1o the
of heat, weight boxs, feelings of pervousness, a rapid
and incressed peristalsis in the bowel.

The negative feedback loop of comtred of e
berrnazenes is affecred by factors such as exercise, stres |
glucose and malrtnition. AR these factors incresss the
T5H from the hypothalammus, snd thus merese the =
and T3, Conversely, raised lovels of thyreld hosmone
blacsclsrieams will inBdhit the release of TRH from the &
enus and TSH from the pitaitary ghind (see 05,123

:
Y Information Box 5.1a-ll

Thyrald harmone: comments from a Chiness
perspective

growdh and the apposgrain uls of midants ot 4 callis s
B s aanacin of T robs Sugoest that Thes ponirs
an aspect of Fidory Eepancs and Original CF

Tirss Dorescpanca of an eanessba secretion of Ty
i e geraration of & slabe imine o B gornl it
S Y of haatl. ansoty and mpad hess
Insaficient secrwlicn of Uynisd Rodmaned e 1 & 120
nckuscas o ooid, lasstucky, wasghl gan and gioe
[t Chapler 5.1¢), which logiiher San D compieed i =
of ‘arg Dotoiancy. Trus these pattems suggest that Sw
Bppropiate Sontngd df th By road hormonds nilects an
fundarmantal balance of i and Yang.

A3 the ssal of ¥in and Yang B wihin lha Fideay Crpes
another example of Fow The funciion of tha Byt glard
cletily FRiated 10 The Fidery Cepan i Chiness madicine
with tha faect Sat the doop pathway of T Kidngy Crgam
Bl tha Theas! and ands 5l tha ool ol thi iengus.
fthas rook of the Songue s the ongin of T e o e
I|'-tl'.-,.-v.:ll.s.gi.r.el--um.-|.-|»a:.|-,.u.

Calcitonin

Calcigesdn is snother hormone secreted by the tipmo
Together with the parathyroid hormone (FTH), & £l
in calcium homeostasias, FTH & secreted by the ool
ferir tiny parathyrcsd glinds situsved deep with=
of the thyresd gland.




CII."I':.-ring a 1'r'5r-¢n\2|i|: ;nmp:r.uil.-: .;p-prn,ap:h tix Wessern and
Eastern medicine, thiz umnuie texibook enables studenis and
practitioners of complememary medicine o develop a core
u.ndn:r:l::m:ling of conventional medical IJngngr and freatmeEnis

Practitioners of m-mp]rmu;'mnr:,' medicine im;r:.njrtg]y find
themselves working alongside conventionally trained doctors
ard nurses. This book i3 & geide to conventional medical
diagnoses, symptoms and treatments, and encourages reflection
on how these disgnoses may be nterpreved from a maore
holistic medical prr':pcn:liln;'. It encludes imrndll.-:-mr':,' SECTiOns
ol P]l'r'alukri.:'r'. p.l1|:1l.1|r.lm' and ph:rm:l.'u|ugg.-. |.'|'|=|.'-1-:|:: devated
o the physiclogical systems of the body and the conventional
appraach te the treatment of diseases that can affect them, and
information on dealing with paticnis in praciice.

Dr Clare Secphenson b a qualited medical prastineesr who worked
in |'|-\.'r|p.'_|| meadirine, Erl'l:l'.ll practice aid publie Bealls medacing Bazliepe
tmining in Tradivksa] Chinse Medicine [TOM) and scupssomuine. Over the
couns of a decade she developed and raught an undergraduare course for
sindeniy of Chinor medicies on Wesiern medicine s how it relates 1o
TCM. Sk in cureengly 3 GP & an NHS praciice in Oxleed, UK
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