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- a drug that steps/ kills  growth of bacteria / )
- without harming cell of infected persen /organism :_,,/\‘“--i/-_,-'
- interfere with bacterium's chowﬂ’\ » metabolism =

+ bacterial wall sgn*‘hem& + protein Stjnfhe&s

. cell surface membrane function 4 enzyme. acticn

Antibiotics does not affect wviruges:

- vruses den't have cells replicate insicle hest cell

).,
—>  antipreductive
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kO =, - penicillin. prevents links formung — walls get weaK
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LI OO ! — osmesis —  burst under pressure
C
Antibiotic  resistance > codes for protein
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Consequences of antibrotic  pesistonce
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Treatment of anhbicte resistance Hy

ehave different

- search fer rew onhbohcs & ~

v o 2
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Reduce risk
- use antibiches minl‘maﬂte(
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el e/s complexes =34 C")Cm_Ses shape of active site
enzyme cloesn't c'_C:'thHSE. reccticn = gJlg complexes cant form
— no produch formed L e cataly sis

inhibiter - Subﬂil’ci!te.
A ﬂ . )
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4.Cell membrone Trans/oorf

4.1. Flud mosaic  membranes
L L— from  ahove : profeins ar-'ronﬁed mo saic. Pq"fferﬂ
phcc_phcbpr‘d t protein carnn move abcut bld di'ffusion
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;l b onav‘ hydro Ph‘ (i'c headls
2 =cjlyccfrpfd C c:c'rbc;.ha__[ clrate
Phas phaliprols
- flud Vi?) unsctharaded  tauls ore
.
Q shor ter " Fluid
2 \ =i Permeahla: gnqg” mcllt‘cu“?S Cﬂcn-}aoﬁ:tr)
/" ( - jr‘npermecxfab: : /cuge melecules /;oms
)
, f‘/\ 3.8 ! sugcfrf;, clmiNoc cxcl'ds) Prcrelr‘\'i
Cholesterc|
- maintaing "Hufdt'y of memhrane }_\ survive. colder
prevents  close pur:kmg of  tauls 4

- increases  mechanical s*fab-'b‘fg
prevents cells Ereakl'ﬂg ~ Burgﬁf‘}S

prevertt  H,G 1+ cns passing  th rou.tgh
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o | 5N L = U A i, ! L AN ‘.'u’.,-...‘l
G{yCo&'pfds & ggmprofems'
- carbohydrote  chains  —s sugar - ecaiting ghjcocmgx )
- cell surface receptor molecules - Airols
3 s.‘gnq.’hng rece plers
recognize hecrmones + neurchanymitrers

4 coordinate activihes of animal cells

7

e.g.: insulin_recepicrs (& iver _saycole

o . circf QHCJ’DQIJJ'OSI'S

3 cell - adhesicn
- onﬁgens - cell markers . cell - aefl reccgmﬁcn
Pro'fen‘n.s g(gcc: proteins  bhind « ‘
- 'ﬁ’omgporf Pro,*ems ! axiraazifufor sfShQ”mC] mclecule ‘
<

i ehannel |‘ —  Honsduct messag e intc
i

carrier introarec lludon s;gngi}mg mele cule |

— enmymes “egmfo{gte hﬁdrol_\tjms T chqfnge& cells  behavicur |
cj de,QC‘C)""IC‘IrJdQ.\ :

4. Movement of subsfances inte and out of colls
D:"ffusrom net maovement, an o resull of ranclem moticn of A
mclecules /ncns of o substance Pom o regicr c%j 'c — Je.

= S‘fEEpneS% CJJ o=} @ T el gradieﬂf Colif in Wa)) f_)

= §% T = NN
= _BA i =3 More ol -“"*"-r_'_- ')
nature . of molecules  Jiens : _lorger —>  peed T KE
J
- nanp -pcbr ‘/Scf_-' e in .".‘u':ﬂ'.-'-';“f'C"f.*;')"fhj fouds
woter —  snoill
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Fc;cf(r‘+afcd diffusion — > ~No . Ci°

- movement of specrﬁc molecules
- dowon o . grm clrent
- aud cgf channel + ecorvrer proteins

- no  energy used.(’passrve)

- channel protfeins | _ carrey Profen‘)s
+ specrﬁc : + allovo diffusion ccress membran
4 open up wodter - £ llec! for fa[()e polor mclecules
pores  Qcross + molecule offtach teo prcfc—:m
membrane change shope oy
> erwfr(rj/ex{’c JU =3 dafugered g ( L ]

_K it C > ﬂwrouuah membrane /m

Osmosis : _net movement d woter malecules L ...]

i 1hrcuc3h a PQr'fICl”LJ Perrrtctble membrane

ol f}_rre_ sclution / ¢4 C : conceYirole  Sclunien |/ suqoyr
; &)
Y | T RBC
[ e L( [
) b st A
\ | ¢ .
| : £
: shrink flocerd

cells plant  cellg : ¥ \K; i 1‘JP
flaced : F% () Chc p cn caell woalls )
vacucle  SHR INKS gs more.  water w pulled  out

— Il membrone Pee!’& cwucxg frem  cell wall
. PlLASMOL YSED

2 hypc'icm'c soluhen : (1.5 sciumaoN
= hjperiom’a soluhon: sthong  Lluhen
- isclenre saluhon e.':n,u'ff "_\rr'um
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Active  transport
the uptake of melecules / icns aganst o cenc. gradient using
energy from  respiration -
vid  carrier profeing

- enegy usecd Te choﬂge proteins shof)e
ATP — ADP 1-,;?

Bulk kansport - endocyfosrs anaol exoeytosis

C for mceremolecules  toc large  for transpert  proteins
1
'~>  tonsported in membrane  bound vesicles

4. Enc/ccgfosrs : engu."ﬁnc] materials by the surface
) phogomdfcsrs © eall e_oﬁﬂg !
L= &0 P moderial

— yvegicle —™ fuse © f}jSCSCr"ﬂEL L ew:pf(lj e.nudmes

—  products abscrbed bg cgfcp’aqm.

o .Q %) [’?JC . amcebn
@ pinocylosis: " ol dr:nku'ng " e !r'qw‘d maoderi ol
. Exoc«d’fbsrs . mederraly  release  fram ol +hrou.8h fusrert cof

a  membrane bcund vesicle with il membrane .
-  maferial surrounded by membrane — vesicle

- meoves  te  plasma  membrane, breciks cpen

- fuses with  membrane

-

enpe.{/r'ng wasle | secrehng suhgtonce s \ proteins

hornlol‘)@_s
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DNA  structure M o
DNA  moleeule pou:koged intc a thread- Lu's’_e structure CﬁRc,Moso,uES

Lo  eeiled arcund "HISTONE" proteing < .SLr’,-»P(_,ff chructure

+e!omer(—\

regicn of repef'd'fve_

chromotid e g the 3
identical shrancds of DINA  that

mokex the chronmcsionme

nuclectide seqguences at

each end o[ a chromatid
centomere - jcins o chromaticls

- protects the end from
t‘ogeﬂ’zer / regien which fibres

daferroroﬁﬂg /ﬁxs;cn with

neghbcurmg chromcscmes altech 1o dur'r'rwg cell ofivision

- shortens durp'ng

cll chivision

» hislenes: gene reqgulation
L 54

= ecrinbute. 10 = ordler length ¢ DINA in cells

cellul ar oging
T diseases
M{'éos.fg — divisicn of the ‘NuclEUS’
Significance :
- preduction of genehcally identical cells : keeps
constant + genefic s{abdt'fg in. daughter cells — linear heredity
CJrcw)rh: a single coll dlivicles repeod'edha( — gl cells
~ repaur of tissue | ol replacement: of damged Jworn. cut cells

# of chromaiem

- asexual repreducticn: identical oﬂgphr-g

4. Interphase

BE O U phase . cells "‘moniter” envircnment — sr(ﬂncxl's. s
RIVA + preteins — induce  growth

SIdn‘H’hzslle
chramecscme 1 — Q DNA + corihomere

e S - phase: DINA  replication
. Ga"Phqu"-’_ cells grew, prepore for mitosirg
- organelles (mutcehondria *Qh[orcplotgfs) r'e_ph'cafed
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d. Mitotic phase CH-phase)
a. Mrtosrs _ pnuclkolus breaks deown
PrOPhC!SG--' - chremosomes  cendense
- cenhicles dupth(fﬁ —f oppc,sif:e.. pofes
Taaferm  spindle  fibres
- nuclar envelope breaks down

Hefnp hagse :

chreomoscmes  line  up ozfon& equator of cell

hromatd of ecoch end lies on either side

- spindle  fibrex codfacl 1o antomere
/'}anhage: - spindle fibres aontract
_ sister chromadid pulls to oPPoiafE‘_ peles of the cell
7élophose.- - seporaticn of chromatids is complete
- spindle  fibres disintegrate
- chrematid = chremoscnie
- nuclkar envelepe refcrms arcuncl each greup
of chromoscmes cat its poles
b. Cgfokd'rlesfs.
- cinches + divides ot the weaust
= 9&1’1061&:1((3 iclenticed| daughfer cells .
Ei’f@'ﬂ Oe”,i. —> unclifferentiated brological cells  that can
differentiate nfa sptiCrofr'zed cells = embryonic stem cellg
— oot as repaur Sysfenﬂ adult :
b mrtasis: 4 dC[{,.(ghQr wll stays ax stem cell, 1 cdifferentiates
Cancer + uncontrolled coll division = g stemn cell ‘pcol’

e 560&3 thet contrel cell divicion mutate

—  ll divdle cver — irrc:gufor moss  of cell)
t mabgﬂorﬁ fumowr: breatk off — ferm tuumeurs elsewshere

= su_PPLted wrth  bloed + ftdmph ves(_.e.bg mc{osfcwsj

ecreincgens ¢ - UV lght jenising  rediadion S‘E’(Oﬂdmrg Tumeur
b, X- rowy
1o i 1 an‘C( (&) gi'l?ok& _JLJ' e C.CL .-Jf; -l=
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o Nucleic acids *f?c;TCin SgnThe&iS

Structure. and replication of DINA

P’:;: ; ?’;ucf.rzc'h‘dﬂ nHroSen contcx:nl'ng base
P afe grou{) PLirine I."“i::"l"_l N { e
N . adenine Cﬁ) "f‘hldmiﬂ& CT) 1
wracil (u)—="" Rr4A

gumnfng.(@) cytosine (c)

/ sl IR \
Haky nuciec o tole Viclgeut (e

pent cse sugc:tr » ATP (adencsine triphosphale ' cbae
deesnt I !
1
= F;\{_y{‘;u_ll' oC )
| C
. RrVA
o [0 = B _
; 'H_Hdroaen i &nqle stranded
bonds C _ folded up o
_ e itee €
O —

Signif'mnc.e. of boge paring
- @ stands , opposite | - ensure. mistakes are net made

directions =3 deuble
helix .
- H bends bhetueen

| when CCP‘d'nC;]/ ‘fronschbing DMNA
Hydrogen bends

- held odJ'OCEHt secticnNs toﬁ'eﬁqer

cc mptenu.n ey cOmPLerrmnfc:rLo{ kas e

Bcuse. Pc:u r’ang PCu'rS

Semf - conservative repL: caticn
betwween stonds broken —“’“Lmz;pc", sepc:rm‘e& oL shrands

bump mite expcsed cne

= H- bonds
= nucletiden free in sclubien
L= fome H - bends ( cemplamentary  base  pair )

- DINA Pcfﬂmemse nks phcgphctfe. anal d,ccxgﬂ'bc&@_ %rcupg

of r:xcg oicert  nuclectides .
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- alle -'I*. Vi en i In aene N
d

tein synthesis
* polypeptide is coded for by o gene
* gene: o, lengih cf DNVA that ccdes for o particulay PFCL@H/PCI'éJPQPhC{L
- gene mutaticn ¢ change in  sequence of Nnuclctides  that may resull
N altered  polypeptide
Transcription: DNA template  strand censtruct o strond of mRINA
= DNA  unipped , H bonds between bages brsken — expesing the haseg
= hee RNA nuclcatides in nucleus  form mews H-bends with expesed templat
- RNA nue  inked tcgeﬂ'}er —mRNA  melecule (FMNA pelyn wrase ) ivaing
o prometer  do. ternynQtor . regron
Translodion
- mRNA breaks away frem DNA, moves from nucleus — cytepl aren,
— oftoch onte  ribosome

- tRNA. in  eyleplasm (Hwisted: _clover hope = _

ted (@Al ko{ chope=s_ 2 orticoden eAr,CNCSE.C')

44

- amino ccid defermine bg anti codlon _base. sequencersite for offach amino .:wcrg
= C cn

- mRNA  ard ccmptammtarg tRIVA © H-bonds form between  bases *anticedon
- amuno acds  cavried bld?CtCUOLC_QI’"If_ tRNAs  Linked! by Pep'hd_,e band

-  eontinwe urbl step codon — chain  brecks away

Sickle cell ancemiq - (-’7 Polﬂ[)epﬁde'
» s

Hb N ik
Glutamic acud . Valine base substitution
GAG G7 G e g
hﬁdrc Phih‘("_ !’Bdro Phobifl |
9 Hb more scluble L b less saluble
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Tran sport in lants
¥-1. Structure. of trangpor?  Hissues

Transverse section - root

xﬂhm

ey
roct hour

R & g
EfntJErrnrs ' :
eambium
endodermig ; Ex éf_‘h—_ﬁﬁ‘h“““uﬂ‘ccrfex

Iransverse  section- stem

coﬂencﬁyntr-wg

PO rencljj ate

cortex

vascular

Lundle
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_ b‘gnﬁq‘ed
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eye 1uc‘1:/} . } |“‘//
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P eelbudoge \
Pits = | L7 o \\\
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l

ié - transport water + minerals
i. / Wiera Coyw e
(e g~ tc IQC\L'(-'S.) o

Ayt
thick woallk, - L.LPLuOrC, flowo

thictened = lkgniN - tissue ecnitains  fibres

chS;Mdl'ml sectien - ph?oem vessel

end wallk  wo'th

Aoy '|| ; perforaticns — pores
ES
—~——| = e W o : companion cell
: 9 -. | (_/// - ncrmal pfcmf cell shructure
seive , ; -_ ': . - T # milochondric + ribkcsomes
element I';__ '#_‘*r-_-.f,____l’__ | > metabolically very active
; - | j - plasmecksmata pass 7‘hrou9}’|
~ , | eell  walls.
? e
seive - fube
element on - dhin  walls
_ ne nuclus, - permeable cell Loadls
: fonoploﬂ‘ ) ri’bosemes . Wnspcrf fo;;o/ T
= small  cyleplasm Scurce. —— &ink acidg
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7.a. '-!?anspor’r me.chanisms
Movement of H, © in plani
drem  scil — root hair :  vicw oSHICSIS
T water pc:fenﬁa!' —_— Vv water Pofenﬁhf
trem laf — afn-:osphere: vie ol ffusicn C#ongplroﬁcﬁ)
T water Pcfemh'cxf — ¥ oo € pofemhtl/
from xldl.ﬁm across  leaf T— C\PCPJCIS'(:
~ sgmpbsf
Cohesion : water molecuile atfracted 1o each other bg H- bcnd:ng

Adhesion : " 3 stick 1¢ ellulose coll wall =

H,C lost 1hrou8h stemata  viaw franspiraticrn

—_—

orec o lew pressure withing plant [ t1ension )
— +, 0 move from highi-a love  pressure

[{‘c;}u?sfu'rj }’Lci’pt.. H,O move ogamgf %vraw‘fb’

Mass flow: H, © mcloules meve togeﬂ’wr, up xt‘:{bzm vesselr

Apaplqsf ng substance neawveg
fem cell - to ~cell Thrc:u(ah coll  warll

ngp(ad’ Po:ﬂwwatd: subslance maves
from. cll to cll via plasmade smate,

CQSpqn‘dn shrip ¢ o thick,
waterproct , wen xy band of suberin

that is formed 1 The  endodermig’e

el woll. —  barrer — water can't
Reot haur: pPAsS -
mineral fens 20 meves through egfcplmm of
taken up blE! endcclermall cellg — give Pl‘c*frm cantr o)

achve  fransport DOWH|W&WWMQQJB fens  pass infc
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Xcrr.;phgﬁc plants very thic k wary cubele
sunkernt  stomata

— T humidity=V diffusion

~ﬂec:n’ hairs rap dGmP \
JL el smaller kaves
— | SA

=5\ evaporation  frem

upper ep rdermis

our close 1o surface

v ’n'cmspmroh‘cn ey

- close stomado ,f;; | N . . roHrng up leaves
during  day ’f _ _ — Map bumid air next
/
Vless H, O /,___\ tc stomata — L eva
*’ . Je—succubnl kaves + stemg
| PR
' i) s _gtore 1450

shallbwy, extengive roct SLJ‘S(Lem
LY

— absarb H2 o frem ron
- prevent frovr coflapw’ng

~ cevelopment Cj Sdﬁrenchymo
qmine acicy

the. 'ﬁc:ingpc:rf of ascsimilafes (e g

Translocation:
me tabhallie enerq \LJ

c  plant ,in phloem  tssue. requires

procluce sugar (leat)

- ﬂxfm"} sugQr Source !
store,  ecnsume sugar (root s, hebere)

= .ngar SiNk

5 SCUFCES prcduc& sugdtr v owoater  sctertial

' seive thube elementg — P cene . salufes

r'!t"

. C;cxdﬁof inte

B H,C enters s.t.e. wal osmos’s
= mecves inle area  wnth N acnc. gc,]udes,
4. Tnflevw of water - trger  pressure {5

=3 HOG + sugar haoves fc Suﬂc:m sink

sink  uses sugar

8 Sugcrr
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/I"onspirt:r'ff“m - the loss c(rj woder  vapour from o plomz‘ to ifs
envirenment , bg oliffusion down o woter poTenb'Qf chodren’f 2
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S R
factors:
= humidity - steeper gradient
~ wind speed
_ 1°: more KE supplied tc vopour Porﬁcfesz
- lght intensify © sfemata \__(dcl‘tj’ — cpen

mghf —s close

P’“cfcsyﬂfhegrg a i e_xCher (rEdUC& i

wader loss

i : lihens: radient 1cc stee
vefccj cJ'rL(,J ccncls 9 P
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Sucrcse  lcacled  inte seive tubes  <active  tran C,PC:HL >
- —_T uSCid
- . (CcNs pum p ed cut Ci[ co rnpgnfch cell
-/ caurier prcz"e r carmex H L and sucrcse  fone

—  sucrose  carried Cn_CJC‘ln’)Sf_ ecnc. qrad,l'(ir’)f
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8 . /mnspo i mMamiral s

8./. The c.irwlc'torg sndst'e.m s stems
Maommalcn C;r‘cufafcrg s({(sl.‘em is : _ elosecl € LSE
- cdeuble circulation “— systemic

3 com&rsﬁng of o heort, bleccd vesselk , blocd

arteries veins
connective tissue
smai/l fibrecus tHissue (org e
—  lumen smocth. muscle (umen
elastic fibres
enclothe litum
o
- dhiek , elashe uuq!f&’ e - eorry lew-pressure blood
expand ond reccill when hr‘gh bock tc the heart
pressure  plocd  pulses Thrcurﬂh - thin muscular w eadls,
- carry  bleed cwway frem  heart Lttle elastre tissue
small  lumen h-gh Pressure B fcnrﬂa lumen: reduce frichen
.i thot may  slew dewn  bleedl
S’rf.cvc“g pre<sure C.xc'[ | mcvement
owcillatenc - valves : prevent hockflows cf blecd
-muscle n wall contels bload | - [ bloed in veins is mecved F?:LJ
Plewe:  econtract skeletal muscle ccrw'h'ou_i'rcr:j

Cap! llare S //—F

@
- link arterres cnal  verns &
- ne muscle , elashe tissue @
- lumen smadll (R@C sr‘l-c) .
A flevs .
- 1 cell thick woadls rot € flat
— minimise. cifAusien cistance endcthelium
rOrpl‘d excharge_ tehveern Alced! — reduce di¥ o

aincl bodtd cellg
- wallh it 9o/3§ _nutrients, heormenes
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Blood! companents
- red bleed cell- no nuclous +
- white blocd cell - defend bcdy CHSC]H’)‘St f'nfechcn/ isease
=, [gmphoet{fe,'recognizt: wr.boe  ferergn — anhbodien
" PhogccHic destroy  unwant ed celle ; flexible shape

- platelets : h'ﬁrmgrr&nf of !cu’S er cells
& hel'p blecd a!ofﬁrlg — Jorm Pt'uj — NG buaed-ng

mitcchondrna — T SA = I'Hb = 10,

- ne nuclews

Tissue flwd = (ngh_

e ®

- plasma kak frem hny gaps in
cqlmlfond — fill_spaes behween

bodﬂ cells — Hissue flud

®

CD .
’:H \,\‘\ lJrﬂPhOfTC - l'orSP_ molecules can't 8e‘r

= See = CQPiHOrg through Calbuinin:— pretein. )
‘/‘Q N\ - +.f. baothes bodﬁ cellg
I C=2 — : 0, ,CC, , gluccse, urec aiffuge
ch(Horﬂ behoeen blood plasmar + colls
- seme. flaid moves_back into  capillarres
inte  lymphate vessely, — tgmph
Feature Bleced Trsswe Plund Lygmph
cells rbe , wbe, platelely  scme  wbhe lymphecyte
proteins _hermenes _ hermenes - fewo proterns
. plasma. pre ttt;n _ secreted pretein
glucose More S e ncne lexg
aminc  acecly & less o
c))_ b L .
ET ‘. less nMore more
|
|
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ﬂQe_mogfobin « O, 'hunsPOrt |

et dis sociatiocn curve = s quc\fermlr‘d structure (q__‘,m.g)
/—— H Pcl':jpeph cle chains , hcem g reup
. howe m group. i Fe’" ion
“u n cembine  with O,
e = AO\ " = e
‘—:, o° % e cenc Oz B Porﬁ al PFGSS re lDCJl
v ~ '\f’ *
/ W honQys T pCay all Hb combined woth G,
. 74
: W
(k T’a) partial pressure G, /_...ri*rcr'-s
£
Effect d pH - Behr effect vnlecad
- an acclc envirecnrment  caused HAC, 4o dissociate | rekse €, fo hisSiwey
Srr“qa“ \J, PH - |Ol'qe {, (/(_ qn?"n-_r‘-.-?.,{--,. — kleocd -_,.-"”‘\ C_I)
& presence cd CC, = 1 coene HY ieng

H+ 1H{,)C2 — HH b "tCJ?
- ha.emogfcbcm'c o

Hb mcps up  free H' te maintain acrclify = buffer
Co, -‘Transport

A PCCL
_____ ~ 85k CC, — +,0C, —> diffuse
Hb ¢ €O, —> COrbcxmmchwﬂoalobm s
& {0, ——eitin, ~ s ' i
corbonic C‘tr"'hjdque - S S L"\‘S\AP o
cafa(gses.

OO, *H, Pni= i, Ccn . =— tiCe,~ tH

L= bleed ploemaoy
-5l O, dissclve n hlood plasma

- Sovwe elitfuse inte RAC Qcmr)i.o,fet\ﬂ ,combine with  amine groupd
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_ _ - C:) a_ hollew orgon
3.. The heart surrounded bcl]' a ceuble

Supericr '"—__““‘-BT membrone CPen'cc:rdrum)
©

r U
vena  ecowa l P : 4 ~ space  behoeen

| . {f,,__ﬁ__ membranes are il
(/J [| _._\ w with. wolery flud

— : C;/A = prevent frictior

Putmonarg /< : ' ‘7 when heart beq

veins x 4

f

. // \ Pulmeno{r%

rt‘gh'(' ahium p — At Orfertd
africim

I
]

ri 9 nt ¢ \ \ _
--__________-_______,_.§ 1
ventricle _ '; : \ it  ventricle

— o X \

inferror / C,GY‘CJHCW%{ arteries

vena cavudt
@

Internal  structure

a museular septiunt dipcles heart inte o rrahf + left haolf

' B hegabers . (& _ \\_/<

+ smocth Jm‘hn‘ng : Pen'cqrdrum

Pulmonarg

c Jett side . cx\ﬂg enated bl‘C;Cd VC‘J.!VQ
p 3
- r‘lsm W x d—Q. " "
» walls mode of ce rti i |
carcice  muscles valve |
« yentricle weallk : thicker !
L produce mere  pressure mitrat| yalve
* left ventricle thicker: Cb:cugp:d)
) -3

produC& encug N pressure

fo move hloed around

bod se tum
J Hicusprd P
1,d: semilunar mlaewnloraﬂ@da&mmnedummmezalc m
valve
32, 4 otic ventricular valves Y. 4
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e’ skl sveverst fiess) Kok flew
The Cardioe Cgc/e
- atfrial systde: abia — ventricles . AV valves

- pressure frem this cenfracticn  1s wealk

_ semi - lunar palves closed

- ventricwlor - ventricles woadl muscles centrowat

sHstob?. = _preéssuce in venﬁr:‘cies) atricc. — AV valves cshut +octfles
- bleod fereed out of ocertol + PuLanarg artery 5 sl valve
diastole : - wall muscles of obricc + venhieles relox
- pressure . ventricles V., 3] valves close
than in the arterres
- blead frem veins flaw infe otria
Initiation # cenfrel of the  ecardiac o.gc:fe.
X Cavdiac muscles are myogenic - ocnﬁcxc’r/ relcu  aut om&h-cau’/\g,
tuithcut  stimulation B(;_J nerves , by
elechical impulses  passing 'fhrough

cardiac.  muscle hissue .

- SAN. _small patc.h of muscle Hissue

in n'ghf ctriuurt wodl

: mtjc,caenrc sincatrral

- celks in SAN centract node
- % - right to feft etrium

() = citrral sHsl‘cf& afrioventriowlar -

- acthon pof.‘enﬁctl& reach AV Nnaode

el Podch of wilr, lccated in sep‘l‘w'ﬂ
- dﬂays exatation waves
e f’Sweep cbwn  septum odcng fibrex ¢ PUR KYNE TISSUE
and up venhicle woalls
L—s

centract —2 vernt cuwlar ‘sgqfc/&

- shortl de,{c:(g hefcre nrext woove of acticn Pc:l‘ev’ffl‘ot{g
== @ muscler relox
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q.1. The gas e,xchange. .system
trochea ==

L5 ———

ffrr'lnokiﬂg

- rbs
e

N
\

."l:' , ( / infercestal  muscles
" \\ | "\
j U terminal  bronchiole
% i !; II! \
|E " ,JI b NG ’. feQPierorLé_
bt () I bronchicle
: i 5
i [ I } e
_'TJ: alveclor duct alvecli
_ | Qiy sacsS
— /]
P p “ / b /

pleura /

d e Ph r‘Oﬂ m Mem f‘)rc: nes

irreq ular 'I;-’(‘é;

i \

racheg cartlage \ R

C\li()kted
C'ShOP& ep il

Qorhl(‘.‘ge

connechwe
smocth hissue

muscle
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iweaulc“' blocks

fe_spgan”

- cc)r{*:lc:tSe. + walls of tacheq + bronchi. .
v prevents fubes collopsing  when aiv pressure inside 1S [aw
- cikated epi thelium :
N s-ngf& layer cof cells uith clion —  sweeps Mmucus
quOFdS tc mouth !
~ goblet cells' in cilicded  epithelium
v seurefe mucus: fops dust porbicles + bacteria
smeccth muascle
, controet sfowllj for [on(j Pen'odg
+ Ccontrachh —  reduce diopeter of tubes.
- elostic fibres: . walls of al fubey + alveslt
+ inopiraficn:  fibres strefch — alvecl + airway  expancls

Mpt'faﬁ on recoil ‘& \/ ; txPcl aiy

Gas exchonge  betueen air alvesli , blood
Ar in alveclus: P O, cene Rlocd  in
v CC, cenc capillaries
G, diffuses Pem alveeli —s  bloed 'n cqpi“@yles +hrcu3h thire
wally of alveclus + CQPt'{_fOrU

CC; diffuses  Hem bleed in cap: llarres — alvecls

D:’fﬁ,ts:cn CJrCcdienf: maintcuned -

= ,Z)P’E{ltﬂ'?lﬂg n”lOV&waJ"ltS : infake ©3 — T ceonc Oy . ene CC, i alvecl

b'OCd ‘F'[(Cbu P.’.‘lgt Q!U&C;(US: Ly l':"fTI! S cfe(_}., L_'.jj.: ~ . ciprie C Cr C_. Ll
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Tor: mixture of ccmpounds ,

('?. 2 Smokfﬂg black Shckg, seftles on
Effects on gos exchange Sgs‘fem the bLning of the curway
Lung cancer ' :

Cdrcmcgens, react withh DNA n epfhehod cell — mutation
— muH;PIy unccnh’c.labfﬂ — tuwmowr . Cancer spreczds from

brenchial epithekum, enters !tjrnphaﬁc tissues- —> nmetastasis

,

= .S‘Ememeé.: co r_=:;."] bloed ,enesl pain, oLt Nrecdhi ',..'I.

- detect cancer:

Chronie  Obstructive Pulmonc:rg Disease ( coPD)
4.Chronic.  Bronchitis

Tar stmulates gcbfef cells and muceus gl'cmds 1o produce T mucus

—  inhibifs cleom'ng action of cilid .= mucus bulds up
—>  Alock smaller bronchicles .
Podhosens clevelop in mucus — causes infecticns in bronchicles
— i:’nr‘ngs are inflaomed . smoctz musgcles in hrenchicles thicken

/ =  (umen narrows

I c
[ CLEL

d. BEmphysema
- Infecticri in fur'iSS e phoSc,c{des. leove blood fto line the
airways leuse cmzcdme' clastase’ 4o  break down elashn in
wall of clveoli )
~ Bronchicles collapse. dur}ng exghalaton .
—> Air topped in alvecli —  alvecli bursts  —  Jarge spaces
it aldvecle — VSA for gas &Kchqnﬁe
V O, gethng it hlocd b &
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Short termi  effects of nicotne % CO on cardio vaisclar sytem
Nicctine i - stmulates: nervous system - — redluce arterncle diameter
- relocse .cxdreﬁqlf'ne frenm.  adrenadl cg[qndg Fapdensetios
— Wrate, bloed pressure T, reduce  blood supply e hands, feet
- increcse risk of blocd c,l'o’rh‘ng
CO : -~ diffuses ceress  walls of alvecli inte the blasd in the ftmgs
— diffuse intc RRC, cembines with Hb — Qorbcxgﬂhmmggfobm [stabe ]
— Hb ¢ ‘ﬁ,dl(é CdeSenc:Lted — | 5- I, O, -h{;-::smxtfd te, ¥ muscle
—3  strein, k"-,pccmf-"t._; during exercise
- damuae !,mmg ot arteries
S}'nokfng —>  Athercsclerosis -Th:'cke.nm% and less of elcxghct't'(d i
‘FQH’LS material woalls ot arterves.
>-otheroma: buwld-up of plaques C(cholestercl + fibrex) in blocd
vessel wall — rough  surface meg — stimuledte s foermation
of bleed clots —

: e clct
Ls throm bus — process: thrombosis e LR _?’:‘;:F__C?_ i
- bloed elct  breaks ALy ,gds shuek it o narrcw  vessel
— prevents blocd passing cells ¢ G, = die :. (&2 bram: STRCKE

* loss 0(5 eJ-:\t%tac]iLJ inlartery [ ortericle
> vessel bursks: when h:‘tah pressure blccd pcisses 'H’"’GU.Sh
CHD: Athercscleresis in cerenary arterreg
= cmcamc\ Pe_c:f:cn <
- hecrt attack: [mUOCGrQ!'fir infarction | - part of ¥ musele
starved of mﬁaeﬁ — dres
- heart  faulure : bleckage of  main ceronary  crtery

b= grqduo.fl damqge_ of hecwrt muscle
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10 . Tnfectious Isease

40. 1. TInfecticus diseases
» disease  an illness /diserder of the bedy /mind that leads to pccr

health; each disease is asscciated with a set of symptoms

- infecticus: ccked by pcrﬂﬂogen ( boeteria, fungi, pretoctist/ virus
- nen-infectious '~ lung cancer ( Iong-i-erm degmerqfive, disease)
- ¥ - sickle cell ancemia (mhanfed/geneﬁ'c disease )

Disease Pedh ogen

cholevrgy vibric chalerpe
mailari o plasmodium

HIV /AIDS human  immunc deticiency  dis s
tuberculosis Hﬂcobc:tcferium tuberculosts

M. bowg

measles Mor billivirus f
sinadl pox Varicla virus
Chelera

. tranamiggicn: . contaminated {ocod t+ water
- bocterian breed in smaldl intestine —> secrete Joxins

reduces ability of epithelium in intestine 1o

abserb  salts and woter into blood

— lost in foeces — diarrhoeq
- prevention - . crowded , impoverished conditions
no. Vaccine - treat sewoge cffecﬁv’eig

- clon  water supply , good h ygiene food prep
Halario
- ransmission: iNscct vector: (P Ancpneles mosquuito saliva

- prevention - v Pcputgh‘c:n cf mosquutees L liver, RBC, brain

[ ~ Yy m]_..,..'|

trepe, sub- - femoving  SCUCCES o wwoerter T E ¢ ] qround )
e pic. regions _ il orae.  admbers  of

w 1T g 2 %leepﬂ% uwder nets ('ﬁci';tr , Sub - tropic reqgio! )

humidlity - pro@ownidmdedifsgmarediursaaaioeza.com e e

|

but sorme Plosmodium — has — beceme  resisiont
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Tuberculosis (TB)
- transmissicn . _ airborne dreplets (M.taberculosi%)

- undercooked meat , unpOlS.Te.url‘J.cd milk (M .bouy)

lungs lymph nedes |, benes, gut‘g
- prevention

3 Cre Blalas)

e poor“[{vim_a conditieng
- vaccnaohon : BRCG

matlnutrihion

infecticru of HIV
- druta ﬁ’)eropy

- anhbiotics . However:

+ M.tub — resistance 1o mest antibiohes used
+ bocteric  repredices inside |3:>d%, cells = hardler reach

+ drufﬂﬁ need to be 1taken cver o JcnS tme period
HIV / AIDS

- transmission :_semen / vaginal  fluids during sexual interccurse
- infected blecd: cortaminated hypedermic needles

- mMmothier — fetus via plocanta;, — chid v breast milk

e helper I\émphocﬂfes ¢ mcxcrophqcﬂe% , brain cells

*  werldwide -

7 SL{b‘SOhCﬂ‘Uﬂ A‘f]’i"CO(} SEA (E‘(‘O‘F‘-:i.ﬁ"‘lf{: rqu(;ng}
- prevention: _ screen bleed transfusion

- sterile hypedermic needles —> dispesed after

unkncwn  HIV statue —2 cbstenance

codoms

i

drugs : PT® A infected with HIV — d.e_ve[opr'ng AIDS

Measles —— “bighly infecticus

- transmissien: @(inhalr'r\g cir -berne maoishure droplars

- preventcon. - voccinaton: & deses
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Immuni

Phogoeytes  —  produced imt bone  marrow

4. Neutrophul JA. chcrcphcges

- 60k o wbe - menaeytes in blocd

- patrel - long e

- squeeze Thrcugh walls - anitiate  immune  regpense
o copillaries - cut up antigens ond displagy

- short  (ived Them  for ltdawvhcodtes te

- released in !C(rge. numbhbers re cognie :

dunmg Mfecticns - organs . lungs, Liver, spleen, k;dneg

" Phaéc£%£osn'i
- Dur'rh(g infection. o Pafhogm, attocked colls release  histamine
— othact mutmph;'/s ( chemectaxs ) towarde om‘f‘!bGdL{ ccverec]
<

\
)

Cll"l'f’lgﬁl’\ (lr(‘_'CL,r I“I\._"ﬁtl""_' ol (:!tlll Sl 'r £ recGani<e. - oy \d_l‘__lll"r
— adtach , c:nc_]uH" Cc:ndoclt{icms) intc phogcCLJhc voeuole
— di 3@:{1 ve enzymes secreted })lé hdscgo mes [ n kil ingestion )
Lympheeytes

Paﬂwsawg invade — macr‘cphcqe' onhgt‘n presentc:rh'c:h
- B cells with complenentary  surface recepters with antigen
—  selectec {c reSPCﬂC‘ [ clenal selectien ]

{iu clene of cells divide b&j mitcsis [ clenal expansicn |
j:_—, Plosma cells Memery cells "f\{"-ﬁc“ﬁﬁ._f"'-\:“E_)
0 - produce. om‘cibcd(d molecuiles . !cncj b veacl ‘
C]Lu'ck(ld - secendary  respense —s divice quickly
- &hert lLived - develep = mere plasmoc + memory cells

e b — AL immiLine

- When helper T -lls achvated — secrete  hormones ( Cgtokl'ﬂe‘i)
t stimulate B cells to oivide , develep = plasmac cells = secrete antibodies
+ " macrophages te carry out phqgcudtosrk maore un'gcrcuﬂkcl
4 . killer T-celle dividle (milceiq) . differemtiate by
<cluDownloasleekfie Mnestukss fidlo@za.com
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) Kl fﬁzr s OLILS search for pi‘e_sflnftd anﬁgens *)H inyoclead  oelin
reccgnize. anhgem. — atfach te¢ surface of infected cell
— secrefe {cxic substances H,C. = kill becly calls + pathogen

——*——-Anbwreg hl‘nga r‘e%ucn - 'ﬂk&lbibflj when  binding  wuth

Aw ﬂ en

e
*L»’i varicble  regien/ anhgen bmd:ntg aite

h‘ght .I_:I._ ko )]\f[ \ru’ iC el f.n el o /'.- \.C r F__ - rC [l . ﬂf‘\clf-
pelypephile ] e secretec A+ salionn
) s
ehain ('—-}_; || -

Nl choun o nugor molecccles

heavy * Antbedlies g(qecprotefr\s cadled
c[ﬂpepﬁdﬂ. ch:ung I'mmunogfobi'ns sCiEtec ILED AL
l/qcunthn
- Achve Passiwve munity

- Trmmune respense - No immune. response

- Permanant pro’cech'cr\ T Ten’lpc:rc‘_‘xnd pro'tec.h'cn

Hr*‘hgeﬂs encocuntered = ﬂn‘m’sens nct enceunt erecl

- "‘{Q—ﬁ’lOrLd’ cells  produced -~ Memory celbs nat preduced
- Antibodies present in - (-3 weeks befcre ontibodies are
blocd imnudr‘cdelg present in. blocd
Hrhﬁuql | Tnjection. of Lve or Thjection of artibodies
| attenuated pathegen or anhtexiNg
Nedura | Twnfection Antbedies freml o mether

| | - i breast milk
| . seross placenta
+ Vacainatien:  help de ve lop immunity by imitaﬁnca an infechcen
(cloes net cause  illness) . Develo]) some. (MMuNe. respense. as 1o
a real infechon — /cnca term lmm{.m!{‘u

- ortifeial active ammun:hé

- imMmune r-'c‘;-‘--@WMﬂMﬁ%ﬂEPWW{?ﬁZ%mg gnhgeni

or {okopn C.-"C‘f"[!:';j e.g.! for PC-II_.I'O
; o
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Globol  evadication

Smallpex - suceessful
hl‘ﬂhlg e {fective

- vaecine

- rr'n(a VQCC;'r}cd;['Qn: -.,-Cl-’“r_‘lr"'lt“!'EC _!"‘E'(_']"."-_ croung! '.r"*'.(;r_'f‘( -'\_’}’-:rg_[

- virus dees net mutate

- virus did not  infect animals - eosrer 4o break Heniymisson cucle
die & - poer

boecster vaccine (___ {‘\r“i"f’ deraliiey,
< ks e

Meas les - UNSuceessfudd -

E’
- several deses r‘eqLuYEd - especrally  ehildren. with weak  immune syatemy
. 4

virus verﬂ e.{fech‘v& — reed  fo voccinoate fOqu f\; ol PC‘,'T’Lf'rC!.f'L?'T
L [4
Ls [ herd immunity

TB - UNguecesshil

bacten i

- wkus  (ves  inside bcdld cells

= 9rcuum resistance  to antbictics

- BCC voecinathen on{(d qIves Pcui‘rtl( immuna'tg
waccine  for Plosmed itim

Malaria — __.LN_S"L!_.Q.CP:SE{L_L’ —> no_effective
B or T cells

= eukarﬂoh‘c — not  odfected by

Chelero - UNsuiccesshud
- bacterium.  Lives and repreduces

tisies —  hord  tc reach bg

imected
Lo Jyaccine dees net reach. intestine —>  inefective

mecre. effective

i smadl intestine |, cutsicle  bedy
(ﬁmphoo%tu; ond onrnh bedies

DT'CHI VO CHNES
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B - Iﬂmﬁfﬁcﬂéﬁ
- Mmature i bene  marrow
- genes for anty boclies change — code for different antibodies
— dividle {c make celle that preduce  same antibedres
[ élore ]
- antibedy remam ent cell surfoace membrane as

gltfceprot € recapleys
. |

T- lymphoceytes

- ecell  surfoce receptors e ¢ cell rec:zptOFSJ similar te ant bodieg

e speciﬁ'c tc one Qnﬁ((:rer\ (T !l e ach yoted et ence U g ven )

|
..__ an MCLCTo PF\C‘\ g’llf__

i B1e &, i fi® f‘)[_[ o fll:f]{:}'\
- < )

respense - T xllt = miteus, clonal Se(.ech‘cn} elenal e_xpomn'cn

Marﬂcrﬂ — helper T > Produced , hecome cchve qu_;'ak(% olun'n?

killer T s‘eccndunj respcnse

Anti bedies

- stick bacteria tos-eﬂ’\er‘ -—  bacteria cannct divicle
Lo ecsier for phage cytes o clestrey

- neutralise Aexins  produced by pathogens

- prevent  bacteria sh‘ck:'ncJ to body tissues

= bﬂ"ld ‘e viruges — PrQVEht ﬁmm -From |ﬂ{€Cﬁﬂ8 C.E:“Q
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~ §51 - Bohr effect
CC, ditfuses from Yespmﬂa cells — bloed plc:tsmcx — RAC
- in RBC  cytoplosm:
carbenie anhydreise

ce, + HO — ~ Hs CRL s

: =
carbenice act d

H Oy &=— HY + HEDy

ES

h:jdrcgem carbocnate ion

-5k : CC, dissolve into blced plasma

10l © CC, dffuse intfo RBC
Ls combines ohrec:h'g worth Hb = corbgmmohaemog!obm

ey 10
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