FEDERAL CHAPrERs

LHF?DlER _L

_C&L_&MQLAMD Fum

% SINGLE  STAINING

,,,,, I~Ahen Onlg onhe. . Stain, such as .

boraXx cavmine (that Stains nudeus) is

vvused it s  called Qr)g[e staining

» DOUBRLE  OR . DIFEERENTIAL. - STAINNG

IWhen  two  stans s ane . Yhak il

stain nucleus e-g \'\aeh\d\-:oxt:l,\ih and  othex

Mot will skain cydpplasm e:g - epsin aYe

SAaim ng ox Al f\cerén{:‘ja\ Sﬂ:@ln\r‘@ .

> Micyodissecton: yefere 1o the \za\f‘(etg

_of -techniques where o mievoScopes s

weed Ao pccist in Aissection:. TE g

“done 4 ‘Yermove  FUMOUY OY"%TQY\U‘QS

:{-‘Yom Aelicate  tHiacue ox cells like  bran,

heayt _and__vnexve cella

_%Aﬂir_nal-_ﬁgsue cultures . qgve  led 1o  See

] ' L eeq cancey,
any _abnormality 0 the Cell e-g ;

\chromo somal disordey _etc

Scanne d with CamScanner



-

M‘L&Soiuﬂ‘za.pawﬂ_gﬁ_ﬁa[gad__yee = p.{mm

I?eqolw‘ng Power of Light Microscope = 250 nm

{'Qeso{umg Power _of _Electron Micrascope = 0.2nm

-?’Sewndafg cell_ wall e formed hetween Jhe

DAY ce&_mgu*aad_plasmg_membwan e
\ N

}on\.\n‘ ‘n_fzclexencbﬁma cels,

=2 ’igﬁm___cexv_\mhs o anchors  cellulpse
vaicro filoails "roge-\\nev and__ e mainlg

'i‘)\\ms\\')\_\oh?‘\ds“ and _ ckolestvol

- | The '~ attachment of  vibpsamal - subimits,

ie__contolled - by precence. of . mogneciiim

ion) concertyatinon - of PO‘(MW\GJ‘ - ealt  \aonds

MM_Phuspme_%@o of RNA and

iDNS

ammn aag__mf__boib‘_bu maanesmm
nnd _calt  _bonds.

/Q,E&_—-Cdl——se cretions . Wainly - consiet af

o
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S5 In Pfan‘(’ cell duﬁng cell _division Gof@}

complex also Qive s Yise 4o Vesicles which

contai 1 | ) 9 materials

At ujfokinesis, these Gplgi vesicles are
axran ged on _4he  cell equo&;ov , fuse 'Ioéidhe\'
orndform a  advucture called phragmoplast
latey on mew cell wall s devived ﬁ)m
s ahvocture.

- In plants  and fungi , certain vacucles

cavyout.  en2ymatic  hydrolysis , a function

shaxed by Ib{SDSDmes in__animale cells

e 4 \Lysosomeq Contain abou‘t QD different :

A?gee-h' ve enay nes . ]

> e conternts QE lgﬁosome are acidic., _

) ‘:\lQCUD\QS oyYe \afq\le: vesicles Oﬁ%‘lﬁdt e ' .

from the endopacmic Yeticulum and Golai : i

corrplex and  plasma  vemhyane oo o | -

celle n P/mrt; ond KB(s in I -
human Aave exceptional  living  cellS Hat -

| |
| donot possess nucleys : P : — ~
I '

| |

I -

=l Nucleo lug appedrs r,)uﬁ_ng mi-pllpbgse and -

~ I .
’ .‘;‘ngSQpDeﬂYS olurmg cell Aivision 3
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—=> Mitoehondyia Aivide hu Frssmn

= The outey rnemn brane \s some.m\qat

Smooth ke a  sleve  Adue 4o esence

"6 PDY‘“'\S these axe. Qdeal on{—e_ins

yesponsible for  the —\,mvx%il)ork of molecules

acxose _the waewhrare. Porins  allow !:wree

Passage of  vavioue ynolecules  intn  the

ey —verahrane Space

The inner suface r)‘F cxistne  has 3randulaY
sthructures  called FD-F1 pavticles These

Inaﬂ;ic\es ave _actually ATP‘SgaﬁgﬁLezﬁjlmes

Mitnchondyia _contain  Smoll  circulay DNA

An ‘m'\’eve_g-'cir\% fac—} about  thew is  +hat

they ave capable 1o cuxvive outside the

cel in_ avtificial yedum i cavefully

‘ockioned

= | ysosomes- ,_[e8UiQ+e the  numbex  of

M DIF mitachondria  are
1

igest | lycosomes ]

U
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elPlasts ate found i plant . and..alqal
cells. | 4 N

s PYDDlaé{rid% ave Uounda . immature ane
deueLoD)na lDlas#::ljs o |

= Deoena\ma uppn.. the  Structures in which

_H'LQg_MLfaund_,_ﬁae intvacellulay _ factsrs an,J

O e;L[DOSpr -/*D /ta/T(: #)ecl 'mabl a’ovebz}g
0to . !eucoplas{: /mlouvless D/ashds) oy
chipyoplast (ﬁrreem Dlas—lrds\

- '/eucon/asﬁ avye fotmcl Ta) DmenthIma cells
Of wo{: _dtemn  and  Seeds TB@/ ad as
G"fomé)e org)ane//pg -

~KK}WWLI oDlast (stpre S+arch)
E(atoi)/ast [store IlDzdS)
J)rotemoplasf [ store fnmﬁfm)

TONLAKOIDS: | |
| 'ITWIakr)ldc ave. F +00 -/'m)ps Sma”erl

and. - lmramr D’wlakmds 11

’Fﬂdlaknids
Smallex ‘D%u/akords ave _ disc ke Sacs
mb[ch ~axe mlpo\ ovey. one - anothey like i

._—z[gcg of coins Each

2 -
I
Ahloyoplast |

I L;D ,éo__g_r,gxu found in__each y i
i [
%‘1 / amﬂ_jb#mmdz__ﬁoﬂa&“ the granrz I
/rtevqranl.

J Il

| with eachothey and ave qlso called
5125@ _memb,mnes aye  colrless as '//)%I

*/Jo'nd ha,ue,#gm

there - axe: ahM’
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% MICROEILAMENTS - i

> also_known as achin_filaments

) ex-hrpmehj Hhin__conhacdile F!‘berJ'
= _abbut  F v in diameley

-2 »Consis‘f: 0 f fouv twisted chains .

=> Jwo chains of F-actin and Hwo chains

Of -frD,Domldos'n toith -.Hilplel: imloohin at

intexvals

> form \deof-ibY'cls in  youscles
S IhvoWed in youscle contraction amd veloxafion

- ’De\rfovm CH/]DSiS

% MicROTUBLLES
— Small _hollow %/lmalers

= 25w"m ID diametey

=S 0-2-285 um n Iengn‘h

—> composed of tubulin IDYo-zLe‘m

> Each tubulin is _a dimey

> Tn D)am': celle gt  the time oF cell

duismn_ FYeelu d:sDerSed rmMicyotubhules

o\f%g_aze Hhemnce lves +o -FoYm S’Dmdle

fibres.

3y Tpn  onimal _cells, wicrotubyles ave

_______________iﬂvnlvm\ in }Cormah‘m of centrioles , cilia,

jﬂagg[la__,and__bﬂﬁl body
J




s INTERMEDIATE _Fiz amiENTS
> B-IDpm  in. diametoy
= basic  gubund is  vimentin
) Vimen-Hn Subunits alsp form chaing

bg lineay arran gerent.
) comIDnsed ofv tbree__chains of Vimenlin
which “ave tuisted abpu ther

Such a way that  mp  hollow Space ;s'
left be-{—weeh them.

. Iomvlde mechanical  support . 4o cell

s MOYEMENT OF G-

The  movernent ’,’.F cilia_je due +o
s\id'\na of Aouble {:ihri s two Jroups ‘
lone after the other. Five put of nine
double f:’briB Contract ;;imuH-aneous/b/- As a
Yesult <ilivm - bends or - Shortens. This ig
mLed effective  Stroke |

_ Four_out  pof mine double. .fibvila. contract

iireroyeyg' <troke.

. MOVEMENT _OF FIAGEILA:

A flagellure rauses . voovement by the

= ia- ceScive waves pf--bendirg
_from dhe. atached 4o free end . ac in
?fﬁlaapllmr movement of - . human epermf which

szl_ijmmLuuiﬂmi Fluid wheriur

;‘a-f the Female wnrodu&hua tract

|
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CHAPTER 2 .
LALiQLEmLEs

\*“ ’ S :

Majoy Bicelements — 94/
\mnov Bloelewnents = 4 ¢

Trace: elepmentgrcs: Less-fhim .04 /-

— v Al digestion yeactions ave exaraples  of
h\jchohje'\s —whieh ' ave  comtrolled \Slj enzymes,

Such as cavbohydrases , Proteases , lipacee |

nucleases

> Watey has high heat o vaporizaton _i-e

534 enloviesS pex %m}n

"’EV&!\)OY&"‘\’&)Y\ D‘F f)h‘l:l) 2wl put nf ‘one. litey

D{ watey lowers the -ham%)‘e.wd'uve ulf a{emmmvxg
a98 ml -watey lqgr 1c

| __defined.
/__Qﬁ_quc;hon DF the contfact avea betueen |

/m_tex___a_bd__bgdmp.boblc substances wwhich ave |
Wa%evr e.g if You DlarLﬁ&de_;

n surface of . watey __the oil

oPs n_into 4 sznale alroo 2
.

exclusi a es
/H:g_dLQPbeLQ lusion P’ 3{5 keb( rol
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Y Momosamhawdes ave usuallu -)Cnurm[ in. /yen

chain _Structure  in crgs%a[/,ne form_put

‘when '/'heg ave dicsnlved in__ water . -mo$7L o[

thew ( perrtoses and__hexpees _are mnvehled

into w‘ng chain structure

= Each . pertose oy -hexpse wmolecule. n rng

structuye  exiets n__eithey o ox B form

dependin\clL u,pbn -H')e -Ibosi'ho\’) of —H and

-0H 4roun on . (A If —OH 5)rou’p 1S found.
downwam\ on. c-41 dhen it e  called

oy Sugax ‘ and ~OH group s present

R

tu,lt)wé?"é‘ on (-4 .then i+ s knpownr as IB Szzé)ar.'

—%An emmple f{ enantiomey g D end

] glucose. D <cuaaye ave viaht handed and
= 7 J

L 5u3ar5 - ave le_Ff handed . plecules

-—-? thgm-bvg manufac{-u‘mal .Gu\cl}'ars ave L Sugaﬁ

On_+he _other _hand_the natually - occunng

Qugays _in bodies ave- D.. sugare Rooteins

nm\ cell yeceptors ave designed {0 Yeact

H hn’u UJI‘”" D Sbga'fs .

1

->; All_mono caccharides anal twop- of three tipes

nf diasacchavides ( maltose _and lac-l-ose)

;bﬂé__:fbg open cherpical . Structure  needed to

_ ot as .yoo\ucing agemLs Te thid r‘:t’I,De :'of

| g v
. diasacchardes , cucvpse  and polysacchardes
.: V \ e % v
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2T T

— y Homo rcchavides  —> Gaveh | Gl gc; oen il
Cellulose - chitin

w | /—fe{'pmpo/\ycan-hmues > Agax, Pectin .Pe;pi—idoqlucan |
— 7 7 e N

= Aavch ¢ digected v aval cavity and_m

Small  intestine bg e enzyme amylase

Upon. hydyolysis it gzelds maltose first ~and

then  waltose ;e —lfur-HweY dn‘f’]eg-/-ed bg

maltase enzyme _and  yielde, glucoses . The -

| :
presence o6f atarch in _a given Sample

can _be confivmed oy’ indine _test - a¢. it

—%_hLQS_ blue color undh  iodine Solution: |‘

Theve axe Huo -HdPQC, af Staxch  j-e

_amylose (unbranched) - and amylopectin ( byanched)

- G\Ld(o%pn COMPOSQA of o - aluCOSQS ~

% Top/NE JEST :
| Staxch - qives blue coloy

e A
(:ﬂldCo%gh qives Yed  coloy

C Nulpse > Mo eoloy

___1____C.£J1Ld9—5& ‘FD"MPC\ :bg condensation of

hondyeds of ﬁg;-‘cdlucoses

Mmﬁ most  ahundant mplecule

e —

{
e ———
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¥ Chitin _1s. Yhe  devivative of N-ace%l

glucoSamine.  monomers  which e windified

(_:o\rm af C\\'lu coSe

¥ FIRROUS  PROTENS. collagen , fibrinogen,

ackn hnldDSiﬂ > kexatin

s GLDRULIAR  PROTEINS - Enzyrmes, Hoxmones

Antibodies ;| - channel proteins

= Ovalbumin : is GownA in__eqq v tes and

catewnn s wilk - hased protein . Roth

oE‘ thermn arve - involved 'w s+orac50 , of- Y

_amno_acids

- Fa¥u acids contain. evon. numbey o
|- I '

-1

£aYbons -lprom 2. 4o 30

- Mbout - 30 different fo¥y acids ‘ave found

> Palynitic acid (16€) and  steavic acid (18¢)

.;'AYp w nSt  cormmmon Eh*\'t—\l‘ .adds

‘al;gtdn{'he-\—{r wWaxes i axe quphava\h{" AeviveAd

feomn  pebvoleum  ox  polyethylono  e.q  pavaffin

wak which - is - usedc+o wake candles!
1 | | . |
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e D] i when

aad - combines with  one Of the FOUY

1ov%an\c Comellﬁds auch _as - choline b

\'_(‘a_'nﬁxa%mcms ba';e\ 3 ethanoclamine (an f

.aminp_alcohot) , inositol (an - arsino_alcohsl) I

‘QY'\A sexine (CW\ QOmno acjd) |

I

> Moest common "’ld_Pg_c:&___Pbaslphoh‘,nid ig

Phosphafidglcbahne alco - called  lecithin

in__which  choline s attached +o

__Pba@bﬁggwgohaﬁdk acid- . |
| - (!

= 1o isnPYe\ne units gévm ‘o 'mo“o{:eﬂ‘)oné

2.q wenthol.

Fourx form a diterpene -9 vitamin A Ph(‘\"ﬂ‘

Six__foxm a  tritexpene e.q  ambrein

Nodtural yubbey is a Po\g+e_\r{>php_

Qx caxbont  atoms and__the fou-(ﬂr\ comtains fi\/e

5 Bile  salts which emu\sif;dfa{—g , Srmas | s |‘

Lenlcim - ynetabohiam - are Alsoxnddeviids

5 |The base. in__ nucleic acid IS a - nifrogen.

Ty i strocture |
_containing  YING_ |

-
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PROSTAGLANDINS
- Prostaﬁlandmg exist in virtually every

Mammalian -Hssué> ac—ling as local
hoymo nes.

-'?:‘_n'wse aye dpv'\Ved .F\fom avach.‘donic aa‘d

- Theiy functipns vaxy w.’de\g JjoPenAinj
on_ the -Heene

S 4owve yeduce  blpod P(o_ssuve , whereas otheys
Yaise k-

> Ty the immune SLds+em 5 Yaxious Pms\:n%\ahdins_—
\no\t‘) 4o induce  fevey and inflammation

oand __and d\so in'{:ens‘rfcd the Sensation of

__"’__'[b_e;a also_help to +Yegulate aqqregation
of ?\a{:ele\:s fox the formation O'F blood
clpts

NAIN
tI

2 The ability of acpirtn - 4n  veduce Fevey

_ and___decxepnse Pan dePenAs on  +Hhe

whibibion oc pYa s—hacd\om din Sld nthe <iS.
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2 Nucleoh des*_ﬁaxa-._a}s_o__J‘_om_ecL_Jcocaejbex__*bld_w -

0 _condensalion__vyeaction __like __othex

— blomolecules . Unlike proteing, (e es,ll
and _lipid¢, howevey, the wolecule that

s veleased is  mot watey but prusphosphete

(lwso Phosvho&e axvoups  bhound —I'D%P‘Pne\r)
I \ p—

=3 Pol%nuc\eo-h‘deQ have free 5’ Phoglphqi—e

Qqroup ar _one end and a free 3’

‘hgd\roxw Qdroup ot e ohey ond. B%

convendion , these Sequences avxe named

as 5" 4o

— T;)-\—a\ pu\{lnfs end  ota) Plﬂxjdjﬂﬁs_»ano
n 4:A  n any DNA

» Earbh tuvrn  of duTDIe)( consist of 40

hase pairs .

> wKNA s _abput 3 do 4 of {ntal
__RANA__of cell

> Appioximately, 80+ of jotat RNA contents
~f a el ave YRNA




fay _
> T+ e smallect of RNA wmolecules consic.}'injr

o,F =5 4o 90  nucleotides.

- A 4BNA is a Single ¢<hranded nolecule

‘but & cshows a rduplex appeayance at

L ils some Yeqions whevre comlplpmpn-[-avsl
baseSs are _bonded o  pne  anothey.

-hI'f:S 5  end A]deS teyminatesS in &uanme

bace phile its 3’ end s always teyminated

wih _bace Sequence of CCh. Hmmo acid _ic
oMached +4n ERNA _at this end
-er:‘{—RNA has  4nvee loops.

!}The m:da\lp loop in all _the +PNA - is
Cmmr)oseo\ oF F bhases , +he  wmiddle +hvee
DF u)hfci'\ form the anlicoden ; s

;{’omrﬂpmpn{:aru to %me-flr codon of mRNA

ag ji'be D LooD Yprognmes the actH vation

Pnzblm_e,, -
:'3\ Theta [B') IOO'? TPCCﬁn'FLES the 5{[_)9_(;{,7

Dlacp en_the yibosome  for bin/Jing duying

mo-Pem an‘fheSls _ o

A'W\e\re S atleast one ERNA  wnoplecule  faov

leach of the 20 ardinn acid? foumd  in

7LDYol:e‘:nc ¥ 4 : 3
> S'ixiu_'f:RNA have been identified. Hpwever,

I bUmahr colls eoyriain ohaut 45 d:FFeren't

l;.kino\s .bf +RNA leeCuIéS’.ﬁg_[_b__ﬁﬂﬂéQDY‘é< I

\n epecific__ornino _acid From Cul:()b/acm 4o

a g
\the Suvface °;£ — wbosomz For: nm&ea_%nﬁe.sﬂ__

|
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I

= | With the. exception of yiho 2ymes. all - 'l
the enzym ' |
‘.
Riboe: mes - which cons;s% *

lOf RNA  and - ave fqund idshyibp Some st i

e.g pepktc\gl‘ Mansfevage WS ﬂr'\boZ'-dm&

iluhidi forms - Peph‘de bond  duving: prateim:

;S%n-}hps\s. P to, A

14

-> x The Substrate  wolecule ~<is -pHached 4n!

Ithe  active " gite bg non- eovalent  intevac foné

| like. - hydysglers honding -and hgdrolohnb;c

lintevackions s b ol e aruiE s

%%Hcﬁve gite  consict -af  3-12 inivvina-acide |

wmhnrh ymnY be - ¢eolteved ¢y JRe PnlglppPHdp

\bu;!— aye brought %ogo%her in o parifcular

.‘Fac,hi{mv'duo i) SecOndoYH and -tvaanjl'

}(o(dmn of the- Pmtein omplecule. .2.g-the

!arhVe site  of aldnlace  ronsict ,»of_ g)gcme; oAl

|'h}~5hdnnp; and “alonine  amind ‘aride - Pn .

| prdive. Site ropeieb o‘,(: A Functional

T ) |
iveaions e hindin_c} SHe  and mhtgﬁc« ede. |

3| Duvma _-lb,e_,eally Dmp-bpehﬂ's cpn+uvu g

) MﬁLﬁmundeLup__bqvleu soeds

T

|
H

Wake 2. crude mixture +that .|

otavch, They j?gve 1he « name -
Y {
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*_dmsiase_mbatem r[‘ wae 1‘ha1‘ d;qé.(-fea(

the ¢taveh

=2 The f{inal shane of active cite is

— 1S actvally
‘ J
lectobliched after 4

ihe attnchment of N""O’“"”
1

2 On the othey hand a [moS-H‘)e-Hc. group s

covalently bended

Paﬂ: nf an enzYme
which is

lDermanenf:Iy altached to en2yme
and _doesnot detach afley

the JomlD/e-h‘bn
nf yeaction. An __irop

rontaininag  povphuyin
J [ i (v
Yin3 attnched I

come enaymes like

_ tutochyomes ;e the eample of prosthetic
Qroup. .
U []

> he _SRTIIATS. u_\h‘(c\n

moyk  accordina Jo
(lock and Kefj J

| ¥e ynodolZ _oavxe calle

non-yequ \o&ﬂvg
enzumes . Houwevey . this  model

& _evexcised
hu_a VP\‘UJ cmall  nurmbey
TG

oF oN2UMeS e O
} v ) J
ancyase . analltase etc

—?J&heh one enzume can

catal |

\Qubc{'ra{e _and ef‘Lenhallu

+wo  other s

‘«.Cﬂ\lec\ ahsonlute SDec.\Eu{-% e-&y  uyease
i . J
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WF" TG

'W\ -Flpx;‘h‘dit&l o’F .ackHve -site Lm‘* anmm:.

!
l'move +han  one ‘-l—g[w of velated <:1h<,+ances

lio he obarhsd on  ndive cite aved

\L‘“\ “P‘r'ﬁf‘?— > Qan enzgyme can Ca\'(((\l aut

1

\l'm o¥e. Ythan one 41699 nt velaved Yeactons |

‘ g caxbonic anhudvaqe which _ con add
Oq

‘o “n.emo%lnbm as well as can contyol -

\’ e -Cmrma’nhv\ oc ('a‘(bg'ni( racyd.  and
Ihicaxh enaked.: A b\nod

% Rt

I

j Fﬂ?/\lmoc uihteh Fol\nm »4hg’f_v»f:inducor{

At mechan\sm‘ axe  _colled we%u\a"ro‘(%

|1
\‘Q\\Dste'ﬁg enzyme S fove

%;*W\e bhonds  which arve _most SQDTS'LI':LVQ~ to
x‘ éembenakwe rhanse ave hgd_mgen bonds 1
‘_ | 'L
11 The temperature which causes denatyvation |

i

loF Jn_%ng;i_g_LLe@\ A X IV Ui +emnerq+uroli\
\

|

{

1
I
|
1
l

: exmm‘)t e ~hexaokinase |

i ]
becomes active again is called  wWmuwn
?iﬂnpeva’mve

4 ¥ e bl ¥ Y R £.0. o L SRS SR Y vy

{
(2, s

lact both:in a_cir)ic:\' and allcaline wnedia ‘.’

|
t
|
|

> An oxamPle r>€ thtdmo inhihifoy  ja

]

! £ fhrmation ol fornoxato  from
| cotalyze dhe 3 '

Qurcinate S rompg_ﬁzfjjiel%_mhhﬂ-e.\ bu "\C\omk I

i ;1.
gl ‘ ; i

3,

1 Il

l'ma\onate Qurrma{'e dehl_jrkoagnq.%e Aho't !
H
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e — A ——————————————-— e e e i e ioes

[ e — —— A

- Fepdbaclf’v inhibition .ig.-.an. example.. af

YQV&YSIH? NN - rompoﬁ%ﬁve pn%lmp inhih;%{oﬁ'

¥ PPTR

_ > | Cyanides ave potent poispns  of - lVing . A
I ovga_nigms be¢2 i‘beg can kil _an avegnism 1,,; ]
hbl\j) inhibiting cgmbmm_md&esfﬁai :;
‘;‘:fm cellular vesmmﬁnm They block the action
nF +hese pnzumes by comhining with _iron ;
thdL may bp mfpsern': in the Dms-/beﬁ/ i |
amuP Tons nF heavu -w:e-l-als Quch as |

_mercuvg , _silver ov Copper comhine with
\thiol (=5H) SIDups in_the enzume breaking |

‘ﬂ'm dLSj_LlF_b_!d_L__bﬂd-g-L These bﬁdaeq Qxe

I nmbm tant  in  maintaini ng eyt avy ctHructure
| ’ ) 1
I bl ave byoken . dhe |

>( Ho%pﬂ)k\na@p /n Hangm‘:evago\ ‘cmw:ﬁoyg Aa 1

lnho&'oha'}'e QDU fyown - ATP o cuucng,p
?!

i ~ : i |
’ 1

- ',
Pepsin, Renin _and_yypsin_ave hydralases . -

-7 |

i
|
I
I —_—
(

i

JHIS"‘I(JMP n)p('aY thL”dSP [n It:’lace\ pra}C.L,'_—--.—_————'A
H_’np, rrualent  honds  between cavybon atpDms ‘
:m hig—ﬁ‘dinp: «lﬁmm'mg CN. _and histamine

{
|

- || ArainD PopﬂAa(pg and CQ‘(bQ#.l\A)"DpP'H(‘lGSPC I

hoth A?aost Pplvt-onej m-h, d:'{nploti_df‘: ]
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p

-—) e [ \
. FY("fﬁ‘:"n digect ffli!?t?!?!’!‘d-oi Ntn  amiino_acidc
. M U 1 ‘
> A W\\d‘ ase digest  otavch wYio mAaHoge
| \
> Cellulase  Aiaest  cellulnce  intn  cellubiose, a
U '

S

Ldifacchaxide
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DIOENERGETICS

= Chiovophyll-a_)s o bluish %legn_pl%meni.__‘

rhln\rophl{’ﬂl—b is a uellownsh green Di%ew}:

- The o):)lj dFFevence brw. chlmonhull -a

and chlorophyll - -b s . that rh!oroohull a

has me+hul aroab o l“d Durrole vma

,_uhevmc Chloro’phyll -b_hag aldébudg Qro up

> cavotenoids  attyact insects., birds —and

pthey _animals _for  pollination and dispexsal

.alljjfeln is w}delsl d?s-l-wbu-l:ed xarTH"mDhulls

_wbhich 18 vvoqpons:ble ,f'—ov L{eHow (‘nlor oP

foliage in__autumn

ahow - abcovlpﬁm at  43p- Soonmf

= (axptenoids

|
l
‘!

> The. hmduchon of ATP . duying /zb%h-l:

(1
f
|
\
|

is called Dhubphosnhovulafmn and

1 vmrhf_m

;S-H\e- wmechanism IS called Fhma&mos)g s ,|

NADP* (‘Dmbinf’;‘:wi}'h plectrons - and il

hudm aen

ipne 4o foxm . NADPH (~vedured)
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: ] X
B — RSN . " - SO S S S

w light Yeachon Hheve ia no

——peoduction  of NADPH | “wmp -..occuvance of
xﬂh&nl%}é% Of watexy and dhevefore . vio

Nelease . of pmruaen
I N J .

> Th  biolpgica ' i 'O -

s . a chemical = ypat4ton u_SUAHg involves dhe

_Yermoval pf hydyegen — atom from . one

_mplecule  and the 9ain__of  hudyngen ~ainm |

bg anothey smplec ule..

=3 Aevobi¢ Yegmfa-hon mrodnce 24 ATPs ~in.

eukatgoies_nLSE_Alﬁs_m_Epmkg_zg otfes

1Anaev’obrc Sza_\:a:bﬂx\_'dmld_m_y_z ATPs

- | A[rohl)[)r ‘fprmpni-zﬂ—inn e found  jn #;—

geast
d

.—,a ] nthesis OF ATP ﬁmm ()Yﬂamc |

'1 d__cubstrate is  called Subs-h/a-l-e

leve) Ph osPhonga-ho\n

,> Kse bs f%_(lé__ns also:called  Cityie. Acld Curle

1107 T Cavborylic actid (TcA) cycle  bez —H»p

@r«;{ rnmhodno\ ~which js Cnvmed in_the

O&YG‘(IP {ClﬁYlC attd) that Confa}nc'

rcurlp ig
l"

: S
M cafboxbl/,r_ nCld amu’h
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-—) (‘.{;m-fe rmA' isnzitrates arve ISpwmeys of
each othey

- | Quecinate - undergoes n}phgdm@enaﬁon/ ,
oxidation 1o orm fumavate. The hydvogen
and  electrone  which ave veleased from

succinate  ave taken up hy EAD o form

_ | FADH,

A ynolecule of water ge+s added  +a

fumaydte 4n form wnalate

SlE i ermbedded _in _dhe merahrane and

Ciwplves  in  the movement  of ‘prm’nns‘

' frorp ot inteymernbyane. Slba(e 1D i chondyial |

rootrt X |
F/L DY e\g pn—\-nYU iP’“HdP‘ 18 s head \ike

D/n\: winich - mmje(-\—pA From Yhe Q(n’("@(e *’5

oC anm\owrang__ﬂbl—d’(ds‘ pwadix L rn{taltd—ze

AP Su‘{\*hes\s \ou the combination of .

AD? dné B : AW &L.H\'\'\\e:‘:ls becoeme ac;'dve [Ta) u

il
|
|

\ATP mea\-\oh when proton a\\)vndceht
|

kav\na ha\nev {ohcevﬁraﬁbn ()'F H+ oy Pym___

L on the 24 Side -as ’coumoA o by Side '

'Eiq pg-h)bhq}wd The flnm— 0\:' pvn‘l’t)h?_-:\hmugh—%‘i—‘

| g 26l

Yhe F, channel induces Fa Fa-réicLu_,_v_‘Q

l; I 3 H
Lunctien —as ATP- Stdn%he-!-ase i-e the en%

H'




= Cityate : and’ n"ra'te a“re' ISowmeys a,L
each othey

-2 | Succinate . undergoes dphgdmeenaﬁon/
oxidation 1o form  fumavate. The hydvogen

_ land _electrone  which ave  veleased me

__sugmgi_e__nm_ialsgn__lﬁp hu EAD o form
FADH-

il wnolecule of water ge‘rs added +a

fumarate 4n fovm vnalate

> E ic embedded in dhe wmembrane ond
Liniplves in the movement of protons.

ﬁme + inteymembyane. Slba(e 4+ . yoiHpchondyial

rootylX
Fd_ DY e\g:mpn—\ﬂvu '»P,"Hdp 1S -a  head \ike. -

.n/n\: which 1S mmjed-pA from Yhe er(la(p |

OC mpmbYAMLaTdS yeadix. LE _rnﬁalcdze
ATP swn‘(hes\s \ou the comboination of

ADP anA B, ATP suvx’c\neﬂs . becoeme ac\-\v’ek n

\fATP rmma-\'\oh when Dﬂ)’coxn o\\,rndcen‘t

kav\n%’bxghﬁL concevtration of Ht oy _Pv(fbtﬁi;__

on the _E side ag ’compmod 4 F4 Side
1§;q ectahlished . The flow: of pratons Yhvough

%m\p F, channel induces Fa. pavticles o

ll‘pl)nf‘h'hﬂ _ag ATP- Qldn#he%ase j-e the epeyQy

OF the profon ayndienl: 15 used in
(

nl‘f"nr"hma =B -,nhos,bha-te = o0 ADP._bé: h:‘gh' I

Scanne d with CamScanner



FRVRIES]

——_energy bnnd Thic P[OdUCCS ATP._ Oxidakon

OF one  molecule o,/i NADH- PTOI‘!Q{Q

3 'ATP _vmolecules  while 6 Similay  oxidation
c£ FADH, Forms 2. ATP wilecules. The |

wﬂwpmn_bgwm__

1S called chemiosmosls

"’;Addiﬁm of lnovg anlc__phecphate 4o any - i

lea ‘ ic. Substrales _ _

; mplecule it s colled  Sunedrate  level ;;
| prosaphorylation. | L

= Out of +4otal 36 ATP ,which. ave produced |
fdwring aexobir Yesplration of  human celis; :
Y4 - ATPLaxe Yhe Yesuvh:-of @ 2uvbstate leyel
| \-\osohp\’ula'h'on and__Yemaining 3> ATP aye |
| r)foAurpA by chemmsmois__tbmugh clectron |
: —\rmnsmrt chain L G

- —_

~ Whph -H'\e" (D, els_m_s_uiL-}he leaf ; ii

‘f__é_QP_JD__QI_QMQA 50 ppm- RUF&';S CO_starts
J‘D Dm_mgg_e l).)l'H’) RuBP. instead olf ;

,C02 The - met vyesult- of— Hhis s hat
'netead of PmdUﬁ'ng two 3¢ wpleciles of |

?;pép‘, onld - .one. _molecu e o’F‘ PGA _and

7

a —me 9 molecule  called nbosoboalumlatp

/MQ_{M dured. The' plant st cmL d bf
woaluwlak
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Cy pathway also known ac Hateh - Slack

cYcle of (y pathway.
J B A | J

(G3P known _gc  PGAL
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\“Lj)mrfe\am G\\:ev (Dove %179\-;\00 10O0 NN e |

= \J\mgps %e‘b Aesﬂtda?_d bg uv xays }

_‘ CO&\\)S’(A 15 composed o(‘: 1dent|cal TPPQOHHS

\;;%ubuhijcs called _cal"l-‘;omix_eiéca‘zﬂmeﬁ). The

|

]
Nuenex og- caDSomere g . Paﬂﬁcu\ac( 1o "
‘

| Q?ec\gic Kind o(‘: Virus

NUrAR e of: CORSOPNEYS I : |

Rerpes Virvs = 162 ‘ I

Adenovivus = 259

(N = i;
I Pollo Wirue = 23 , . I

= Adevwovirus  cause  common cold I

QsiW\e\re axe Yo -EOYW\% of 5L‘ijme'\Yg %) ;

I - | A1

AV ear‘sg\c\ \dhen  Yne capsomers ave I

:‘mr\'ahgéc& n 20 drionales | b 3 called |

1‘ ‘IcoSahec\Ta\ ( t')ohjhedxa\ oY SP\-\QY'I ca\\ il

\Aheh e _Capsomexs axe owahgec\ N . Y

1hnl\olu coil  that CM\)?QGYS Yod 'Shd\‘Decl _t s |

Lcalledhelical 7 I

t

i -

P v bacreviophage ca{)sid Ynheve ave 49
f‘vmaces and 20 faces. %

l
!
I
|
\
|

1 . -
| Too tupes  of capsomeys  concldute the
- =) '

\cmeaedral _capsid : Pentagonnl at  dhe Veches

:omd hexagond at the faces
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NnUeaheY og hexbns  Varies  armong VIS ke

Qroups. Es==) o

> HWIN copsid  forme  an unusual cone-shaped
-chenctoce it twelve of  the  pentamervic -

' NS and  ovey a.  hundyed  hexameys

' - MoYe Inat 2,000 Yypes of viral plant

djsea ses ovye known

- ROUS Sarcora  \Mira S Causes cancey [V

]
anmals,

'r*

y— .

) ""’:‘ Eapovirus Caluses uJQY*ZS

3 P.xiviruisa cause  Small Pox

] Picornovicus cauvse DPolin He{)cddh‘s. A _etc,

4 . Pooram%oviru% cAavse meas\es 5 YY\UW\%DS

b

v CLASS\ElcaTIoN OF ViIRus ON BhAsls
D

OF CAPSID:

1. Helical capsid e-g tobacta ynnsaic virus

% ‘Po\lé\’\oAT(l\ caps&d e-q AdenoViruses

3..En\r9\oped viguses e-q Tnf-\uen-za viris

y. Comnplex coapsid e:q Bacteriophagde

|y |¥ 9 ¥ F 9 9 7
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MWty Iwivh

"Y

s15]

l

..4._..___,,« e

?C %IFICA‘\‘\ON or VIRUS _ON Q(Aas

1 Doub\e <lvanded DNA (AsDNA\ = 4 Srm\\mx Virus

E C)male etronded DA (SSDNA\—Q yred - yash  Vivus i
.!~D0\xb\e shronded RNA (ds RNA) - Dioxrhea \irus |

é

Lf:[Slha\o_ slranded KNA (S’:‘:RNA\; Sexes asS

|
|
meNA = Ruhella vivvs . f
i
x

' SQRNP\ -l:e_mD\C&e. o raRNA Sun’che a1 =5 Tafluenza vive
6. 6%PNA tewplote for DNA sun-thes[s -~ HTV

| |
| 2 ® 9 . i o !
1

T

—?i'.AI-H\ouqh we can_often vefer to the causative I
___i_a@uné of cold as "Jhe cold 'V|_rus” Heve

are ar.-}umlu rnove than _200 viruses +thak
| cause M_Dg_glﬂ% a vacclna__a.gdlnsi

—ﬁ'ﬁ mfec-h orn IS - not Dvac-h cal, il
il ]
I | | ‘ g -

A}

i
\

> Non- the\oPecz\ Jiyuses can (‘:ac’c S\

Cov '\c;n"a ’DeYinAe.' putaide  Ye Wosk ..CuP‘-tg',._

ge\lmro\ dggi whereas  evveloped  \iruses
for ghortey time Dexiods This s

oy Vive

__b_gcans_&,_mﬂb% en\le\m?e_a\ virnses Ml_} A &
i}b nvotem« o the - auvface of the

Hhis

S_m,____biwﬁ—‘\'o _odtach ‘o the hast celly
f qanoml\u mﬁ:me = deq'fada*"“". =

=
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_ CiaselFicaTion _6F  VIRUS ON BASIS

| OF GEJ)LOML

3]
p:
|

+_ Double  sivanded DNA (A<DNA) = Sreall oA Virus

2. Girgle stronded DNA (ssDNAY = wsld vash Vivus

2 Dauble stronded RNA  (dsRNA) - Dinyrhea Virvs

L S\h%\e_ alranded RNA (%RNA\; Sexes as
mRNA -2 Rubella yivrus

A_caeRNA, template. for mRNA aynthesis - Tefluenza vivos

6. ©oRNA; tewpate for DNA synthesio —» HTV _

= Alhough we can coften vefey to the causadive

ngent of c¢old as "the cold vivus"  theve

axe aduaug move  than _ 200 viruges +that

cause cold. Developing a vaccine againsi

e in{ec-h'uh is  not Pvac-h'cal.

> Non- eh\le\oPed NYnses can 'm?oc\: Su“l\li\m;

?m long  pevinds ~ ouitside e host (L\P to |

_ceveval daus) wheveas enveloped wjruses

cuyVive for Shorkey Yime Pexiods This ie

because  mony  enveloped vivuces Yely on

e (Pfote_\ns o Yhe auvface ﬁE Yhe
mernbyane o aotach to dhe host coll, Whis

. envelope s qenevally sensikive o deqradation

_ /’_ﬁn___‘c&!)ﬁ_%ht _ond ___oYmal cleaning Procedures
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— = The INNeY  cove n(l: ba(‘-\-e_*rlo\;)haao consist
o Y

of a scDNA qgenome

= The tail of bacteviophage cuvvounded by

o contvachle sbea-“\ s uNich  ronlacts
: duﬂ\f\% ‘m{—edﬁon °(.: the bactevitum.

=>! Since he prophage contalng genes., it can
{ F 4

”rpn’:rex' new  ovopeyHes, to  the bhaclevia

T!A\bEh a _ cell becomes lgsogemz_ed ,0ccasionally
_exira _QeneS cavvied by dhe phage get |

{ =
_exID'rpsseA 10 the. cell. These genes  caAn

1 5 s e s
chanage. e Proloe)rttes nf the Pbactevial cell |

gﬁklg PYo(_eS% 1 Krnown  as lysogenic: conversion

oY PMgp - cOVeYSIon.

Clostidium  botulinumn, @ causakve agent
I ]
of fond poisoning . vakes Sevexal Aifexent
7, M kJ

1

|

' 1 PiQPhQQ e .gg nomes.
Il

i1

)

!
{

-a?éTEg__-_Qs_nghhj_aE__Phage_c&mp_onan’rs into |

rnoduye  infectt pe paxHcle is known |
I : . : I}
a8 wnoturation.  Within 20 40 25  wwinutes | ‘

i1
{

1}
u(ijf

—> | Conditions  thot  favour thne tevmination of
e \I;AJS‘thhIIC State include : AdesSication ,

1l (]
lexpoSure o UN  ov n
1 ) s
. Jp. mutngenic.. che als ., ote o

— A =-e--76 r‘*m”‘"m i

\
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— = Brtibacterial  ynwanomedicines  hae,  heen

— forroulated  as  davgeted drug- delivexy

s covered N which baC*eY'(oAphg%ﬁ_cqn_be_____

____Newic\es

= HIV infection con he divided into 3

S—\-agps g As%mp-{nma-b]c_ caxrier , AlDs Kelated

_Compley (_ARS\; Ful Blawn AlDs

=2 Alpha  wntexferon is  effective against HRVY

> A combimation of alpha intevfevan and

~dpavicnl 15 Ye Yreatrment  choice  Eox

chyonic he&‘)aﬁ-{:is e

-~ Polio vaccine may be:

4) Killed Salk vaccine (Ih:}ec:\ible Polio vaccine IPV)

2) live . atternugted Sahln Vaccine (orm9 polia

. Vaccine  ny OPV)

"N
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~ Cwpper 6

— ProkaryoTES

?7 L

=2 The agenes encoding. yibasomal  RNR aye

I loncient  ond  Aisdribuled ovey all lineages

J of Lfe with little ov mo gene Yransfey.

Thevefove  YRNA  axe  commonly vecomnended

0% - moleculox - clocks  for  veco nstructing

phylogenies’,” ond divided prokovyotes into

Jwo evolutionoaxy domains as  part of the

three - dornain  syetern , eubacteria. | axchea

oard eukoyyotes

- | &g plasma rmemhranes  of mrchea. contain |
b ;unusua\ \ipids thot  cllows tnewn Yo ?uwmc.hon‘
b ot high -‘re.mneroc\'uves Lipids of avchea
' contain _ glycevol linked. to. lbyanched chain
; ‘;h\:\,dvocavbons wcoryrast 4o lipids of
X backevia _¥nok covniain  glycevol linked 4n (:a,\.\g |

ncids.

k. ‘%i‘MP\‘\'\qﬁDSengL the abiIHu 4o -Ft)rm
— <me\'\\ano s a type of metabo_\m__gcbg-}

- 35 Pex(:ns(med Oh\u bu _Sane. _axchen

5 ”'me mﬂs_t__:EuD_da_me_wFa\ diffevence b-us

OXchea and __eubacteYia ¥ in 4hely wnucle/c,

:cu:;d e y RNA A
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et —— : o B

-
S EmRS— B Bciind s B N———
e ———— —— e ——

N ———— s ——————

—_ 1 Y™ add.hon o dn\orophg‘ll a

»>—CUanohqcterig

%0 use  phyconiling ' ac OccesSovy. pigment

.}\}Z\MQCQ\C%Q‘N\Y\ > blue  piament  is  their

| |

3

— pedominant - phicohiling.

- | "ﬁ\e. smallest Knnwn bacteria belona Yo the

r GYOUD of Mgcop\aqmqs., wihi ch mfeck

;‘QLU!\Q\S. They  aye

Spherical bacteria and . I

have approximate - diametey of 0.\ 4n 02 s I

i
|

= || One-iof: ¥ne lavaest  hactevia belong o

EDumm%mum It is visihle Ao- naked eye

,(Aoo.vum long » 80 4ym -Ihick)

I -#iHelicohar-l'e;v pglor} exists - as hoth A

‘l\el:x shaoed Fovm and  a SPheﬁcal fofm

Quc_h b/)c:\-ev\a axe.  caled P)eoMOTPhl'c

_CoctT  RACTERIA

,?.:J Spevical bactevia

]
|
1l
|

.aglcdpann\\l:lj appeay  in %YOUPS whlch can be

§.digﬁﬂguiched on_ 4hé .. hneis Of :P!n'np of

Il cell -~ diviston- v and: - ywbey. of colls _

| Ag n__~yesulb :oF Q‘mgtei (vextican) Plana Af

- cell_Aivision,  bhactevin APPEAY  in. palve
3 ‘ | — b *

;— A 1 rmllecl diPIDCOCCl nYy n - Q"’)alﬂ oif- mang

a L cells C.CINPA S’f'rg{){'O(n oot

. 51 As o vesulk of g P(cme_ —of -.co]

' Aivicions /\gifﬂ' vevdical  and $Hhen agay,

R K
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vevticle bt GF fi‘gl"n’f mnae 'f* Thr‘ ",[:1 C.\

=

hacteyia appear in A sanare. of foux
] i ’ J

cells . called  dedian d

r

+

—='Ae a vyeault nf three plane of roll

. v . - . I.LJ‘»—
Aiviaione  (fivst vevtical “then aoain vevdcal
- J

hnt at vight andle to the {ers{ and

. “4hen hm’i—;on%al): bactevia appeay in A

cubiral _ayranaement of eiaht cells
y Lo i J

called  Savcinane.

—-3»'[(: lb_lfme of cell  Adjviston  _peromes mfegulm’

and __wanu _ bactevia ove pw\dureé which
J

'OJfYango _lllee _bunches nf grall)es; called

' ctaphulorocci
{ ~J

> Somme  yod ShaoeL bacterxia (bac.\kus\ hane.

.SP\anica\ ends like cocci. Such bactevia

axe  coled  Checo bacilli - N

= Thin and  flexinle s]o‘lra\ ShaPeA bacteyia

ave colled Spiyochetes e.q “Treponema

‘qu\hdu\m Pxe\a{:ive\g Yhick and n‘g}d ,QP}raI

‘Swgd&h@‘éﬂa _ove  called SP‘[Y‘\\\L\M_ -9

iigt‘jxr'\\\um: wWinus
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WHTHI SESI

s

_’»\ﬁ—“\e qyeocalux 1s an autex Cr{c&{h% that
wvs the outside  of bacterial ce\l wiall.
\:\h& g\gcoca\gx exist ln. +wo gourg i-g
Ef'(‘a,{ﬁu\e and _slime . The CGLPQUIQ s a

—\H‘.Dnde_nsg_d \aueyr that. s velahveltt YahHu
J < J <)

laseociated  uwwth Yo undevluing cell wall

’:.a‘nc\ awes ericka Or_qumml  natu¥e Yo the

'::ce\\\ whevreas y slime e o ynnre \Qose\%

_attached, ladey that gives slimy oy shppexy |

i

notuve ko dhe cel and can be Yempved I

froms e coll  wroYe easll\u. Genevaly yFho o/

_qucocalux is  vnade of  polysaceharide .

However, n some cases, Dvotewn can alse |

Yo ?(gsewl:

-éi.“'\efe_ aYe twoe onwjmen‘t ch-’c‘(ons of: the |

I %l\:\,roca\%x. Thn e -\':ovm of - Slime 3t

—Px_g‘ug_ntg e Phag}oc\:\ﬁosiﬁ n{: bactevia \og

the celle o€ impaune suctew called macyophaget

A bactevium with o glucocalyx - hecames

lwnore Fc&hngen‘tr The cecand  funchon of Q.
| bacterial glycocalyx 1s 4o promote  the |
| adhesion mlf' +the  bactevia 1o living and| i

linerk  surfaces and  the subcequent farmation!

of adhevert | aglucocaly x - enclnsed _populations
4hat ave called hiofilms.

f Biofilm bacteYia can became vevy hard

}
4

—_— I

WYthj due 4o Ihe l[)iegphce of the
/%J%wmlgx___:m_éﬂ'?‘da\

"
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2 Synonyms___for peptidoglycan _axe ypuvein
—___and mucopep‘c(dp.

- Some  (aYam - pnsikive bacteyia.  alao have

> Cibve. of teichole  acid  4hat profyudes

owtside  Hhe Pppfiéog[”cgn, whevye as

(avam - npgalciue bacteria. do not bave it

= L4ing between the peptidoaluycan lauey of
- | = | )

cell _wall and the  cell yemhrane  in

Gram - negative bactevia & the pexiplasmic

sSpace which 15 the site of enzymes Jhat

degrade antihiotics. Plus is present only

_in Gvam megative hacteria . They allow

ctevial cell Hdo adheve 4o dscue and can

he((o +he bacterial cell  vesist attack from

immune .Qgsfpm colle  in T™he  human boolg

—> Bacterial flagela ave composed of

i

_flagellin _protein _and lack wmicvatubules. T

s mag ﬁ\e\_’: :c\iffev {-\mm enkaﬂjoﬁc
f\a%e\\a.
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= Spove- foxm'm% , Gram- po%i’c‘l\fe bacteria . Yot

" qrow by forraing long dubules  called flamerds)

- Undexr muirient poor condiions these Eilamends.
L Aifferentiate into  vound Yhicle walled ves-l-ing

- structures deymed exnepores T contrast 4n

x endosteares, thece = stvuctures aye paxt of
] e Yerdur-Hve Pyocpgg ond  avye {-‘mmed
outex 4o the  cell woll:

S

| —> | Azotohactex species  and  Several atheys

‘axe  knpun  dn  form cyets which ave

dormant cells vt Ihickened  rell walls.

On)  accuve b(.i cham%es‘

in  dhe cell wall ,dthe cytoplasm contracts

Land _the  cell wall dhicken, chg-fs aye vesistant

+o desiccation and _some _chewicals ,__but

cannct  pwtthstand high +emxr\pf(o:‘tmes as |

| pnAoc,t\)ofes comn . ||

- {\He\\ o P\aem‘\d yathey Yae the  wmain
bacterial DNA  is  dmnsferved.,

5  Sacchavomyce s cevvig':aplgeasé) has beenr

used Ho produce Hépa-ki{:is B vaccine , alphec
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= T leaf cpnt disease , brown +a  ruhte

sPots a1‘>‘{>ea~t on leaves

= Th et vot disease Soft , wekb, Yolling

appeaYy on any pavk of Yhe plant.

e-q Cov%habac-ke\r‘sUm cousel eax yot of

wheat

- PSeudomoY\aS Solarnecaerlum caudses wilt

Aiseate Po‘l:a-’ta

= Rhizp blum leguminosayum  causes Small galls

colled yoot yedule in  leQumes.

- The \‘Dlague or " Black Death” which killed
100 wilion people  duving the wnid- fourteenth

cevdtury . ‘e caused by highly infecttons

backevia , Jevsinia Pg-h'q g Slr,wead by the

Flpag covvied b:_x} infected  vals

3 I The ab‘\\i’rg of  wmewbeys of the  nermal _Flmra

4o limik _the gYowﬂ'\ of Pa’(hbggns i called

colomization  Nesistance

=2 The intesdinal bhacteria ﬁpvml uce Severyal B

Vhaming  and  vitamin K.
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HAPTER T |

e

~

. CQ&Y\DCE\J‘HC moan  mulkinucleate - but - st

multicellulax

= Sungamy - (the. umion of q‘amp*es\

= The organs Of \ocarnation _axvell) PSe_uanoAia e-q.

_Amoeba

) cilia e-qg Paxarmecium

(A F\a%g\\a e.q Txypannsoma

= | The -\‘)a‘rag‘t-kic; ontozodns Aovok  have amj

QPQC\Q"((. e ans O(_: \ocompntion eg Plasmpdium™

- | Pyvottz0ans - form yegietant cust Yo pvevcorme |

Uh(‘:a\lou“(able condilions

,‘ (]
— | Naelgexia  foulexi , ralled  "brain eating’ omoeha

[causes \;)Y'\mmtj' arn0 e Dic h\Ph\h%Oeh(‘p{)ho_\\'l'iQ.

- Amvoeha pmteus ( free h‘vm@

|

i
I

| Entam neba histolytica (Pmms'lh'c)

> Sarvcodina shell pithey wnade up of calcium

|

'(.e-q Foramimnifera) ov . vwaade up vof .|

Ca*(bnnate
ica  le- -q Actino Dodg)

5\\
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w+ Ciliates: -

Micyonuclel = Syl diplo'lc\

WM cyonueleus —» IDOI%P) pid

¥ PreMENTS TN :

. Algae - chlorophyll o , cavotenes

2. Euglenocids —» Chlovrophgﬂ a b, cavotrennide

3, Brouwwn PAlgae - chlovophull a. ¢, caxotenes

Y. Red Algae - c_l-\lmro{)hljl\ a ., cavxotenes

T (3xeen A\gqe — chlovophgl\ O+ D c axotene S

= A&laae diffex from the plants in +his

regde that Sex ovgans in algae ave
unicelluloY , the =2ygote s not lmo-feded

by the pavent bady and  embvua s not
- I ~ J

formed .

-» Dincflagellates ave kvipwn _+o_ _have occasional

population explosions oy blooms _Thece

blooms .Frpa'uenthj enlovy  dhe  watey orange's‘

Yed oy hvown and ave [receerhs -eosmee

knoum _a& ved 4ide Thi€ js  bez of the

_yelense o‘F cavcinngenic gomPound , called

Yed 4pxin. ]
Dinof!agelld’res have chlavophyll o and

carhtenes
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= Thnfalgae enexgy <esexve products
oAl _wal\ compogiton
S ___“Qf_ __cellulose ) _ave identical to those of

yeem

P lante

__‘(s’r_a_rC h)
(lavae quantity

Slime  wolds (m%xom%(QMahiﬁms

Yot  ave funqus ke wn one Pphase

of  Yev \ife cuyle ond amceba ke

W ancthey  ohase of  Yheiv ife cycle

Qlime  wolds are  Similay _ \n_ Some YQSPQC+

Yo fungi i-e bady Vs flamerdmus

)

SG\P\'()*YOP\\,& fownation of  zuygote , and having

onmotile SPOY&S %\i me mo\ds O\\'Eftr

(‘:ch(n ‘(‘:\J\n%‘l due 1n  the __PT_Q_S_ﬁDf_L__D.g.

roobility  wn —he life cycle.

Ma;\‘of‘d‘g n§ Gungi like pr otiste. have

Cerndrnles  1n Yhew cells aAnd  have cell

wall_wmade up of cellulose pnlike ,‘CUng,'

Therefove , they have been excluded Erom

G('nn%t\nm G_'L\ﬂg]

The huyphae of obdomycata ave aseptate

(coenocytic) i-e  withaut crosc cell wall (septa)

,.’/-_‘

= mspmes oYe P\roduugd W cac ke S"h*udrnr;,

_,ﬁle ,____ZQ.Q&QMang‘: um
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= Chlprella  (a pmi—r‘sl:) has been used ac¢ an

Wy Yeseavych in

exx‘)a\' merdal or%aﬁmm

cic =2 A - Yelah w fond souvce

1% Q‘\,ne‘lo ce\l Pfo-l-e‘m ( acp)

_j_‘XBg_‘llAsxmdm\_shme mold Phasawm Po(géé{é))alum
o1ganiSm _thoat  ha¢ been

s o  model
used 4o Q—l’udg many fundamental biolngical

-~

S o

— cydoplasmic  gtreaming . and  the funchans of

cytog keleton

-'7‘!Fuh€rl'n lack centrioleg
called mycology

= The stody of fungi is
= 1t has heen SUQQO_S-}od . “hat {ung’n evolved

fromn  ved algae pa both fungi and ved
algae lack flagella in all stoges of dheir
life  cycle

_,3»1 Fuhg', can__ 1o levate - wide :mnge o;c PH
fmm 2-q — S .

= | Fungal cells Show o unique wmitoble division,

lcalled nueleay mitosig wn__ which sPindle
1 ymed  within ‘e nucleax ph,\rg\h??j

El"fov,-fhp distribudion of chrvomosames bh-w

_doughtey nucler

] — -
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ol YRUASHS)

"”NOn-SEPl:CLt&__b%Qha— have no__Crose mallg

ate  ynulbinucleated ox copnocuhQ eq

Rh‘\zopus )

ﬁ‘_gqﬂ:aipu clmgl have cxoss  wall o9

Peniciiurm. The =epkate hyphae  osithey

consist of  wnonnkarUotle oy clikavgoHc cells

The  wycelium that conslet  of wnonokavuotic

. -
;h\jl‘)hap s called Py\mafg mgCQHUm and__that

icohs‘\s{: 'of dikan:\lo-h'c \V\L:\)Phae S called

!
_Secondarty ycolium . The ¢croSs wallg of
_Sebtate hyphae ave Perfow,\-\-p/l so__the

_cytoplasm  Can waove  from one corpartment . ©

Yo othey

|

> Neast ave dhe only unicellular  fungi  and
_thevefove , called mon hyphal fung;

|

= Come  fungi  ales form large Fvuih’na bodieos

y /loas:o\mrmm and a$com-rb) ,_which mLar-}-ua\lu

I
|

Ec,lus’rers DF___Y_E.Px_O_é.ufd'l_g Structures.
Asexual. ReproDUCTION TN FuNGT

Agcexual RE.P_YGAU(‘:HDY\ tAakes place 59 I

i(DDYahOlDCFnYeS R (omc\nogpnx,e h.,dc\mq and
F\raamp ntation

i gt\)owxr\gmspb\fes oxe Pro&uwd in QPheﬁca/
cac  like clyuctores, the Sporanagia which ave

/dﬂ@oped on the Mps of special _evectly

mq___huphae_, the _ Sporanain phores e-q
r us
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—— > _Fungi Diversity: mwove ¢han (00,000 Species (4 Jac)

' Tn ‘zggomgcc{'q; each Spere  Qrouw wrlo o

Nnew Plus oY vyonus  Strain olF mtycoliom

2 Y unicellulax %eaS'{'s, nsexual Y&P*mduc-l—imn

takes P,Ia[p btj buold{ng and fn‘sgz'On

'

&

= ASCOCC{*(PS can  have diﬂ:eve_r\t %hapgs Tn §
Cb\‘D ‘EL\“%.I 'H\etJJ _axe cuP ShaPed 3 [[a} Tnolds‘ :
-Hm% oxe  flask Shaped and In +he morelg -
Yrey ate  Sialked and  crowned by bell .
ShaPeA slructuye d

v

= Examples of <cac fungi : Yeast, Npum(rrmm, -
Movels, Truffles = Penicillium -

.

- Although club fungi oceacionally do praduce c
CDﬂ)diDSrDDfPQ asexually | 'H')'eg :uSua“l:l, YDP\@J‘UCQ - f
_Sexually r

| K ?
o Mushrpom - Bgaicus L
| —~#

’i,,Ainya'.lus SID s uted o Pyoduce <oda

 sauce ond Soua pacte from Snya bean

_— 7
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i 'g'

- ‘/east CPUQ ‘mr\ {:ake uP ﬁofp}cm DNA

y“. _F FIvIE

fana\ m-l-eam-fe st fhé aenomes \(/gah‘s

_alo have Shatiic pIaSm;dg that__caw

be used ac 32ne' vecdors and.  Somedmes |

5{pa§fs ave___bettex +Hhan  bacteyia at (’ynﬁ:esiz)nj
and §eare1‘ma eukaram‘rc protein. Veast is

_Cunan:ﬂg__.used 1o Droduce o vumbey of

})m%ems. In Some cases , the Same lmoduc{;'

e-9 l’”’ce\‘ferons used n  canceyx yesearch

can_be  _ynade In  edhey 390(* oy bactevia..

In_other caces c¢uch ac helDa-t-H-:t‘f B vaccine,

"f}paﬁ’: alone __is  ued

> |34 Pink  wold ’neuroglnord has been uted

| )Gsr 3me-h‘c reseaxch

> Come . of 1the wmoct polsonous ruch yooms
_belong 4o the ge roan

\91‘: Hhi¢ g enus have been a.PDYann'a}—Nu

colled  uch names  at "o\es-hrouma anqe)

( Arnanitavirosa) and " doath cap” (Amann‘ﬂ I
fpha)lnides‘). Faling a £m5!lo mudhyoom - af 1

eithey Speries can he  fatal. . Jack-o- /an{em

¢ a  ppigonous roushvo om. Ingestion of vg‘

covtain S'DQL?QQ o’F rUShroom s Causes I

lintoxicolibn  and hallucinaions b

= ||EraoHem 1o cauced by . purplo evast yde. AES

=i
¥cau(ec nNLYVOUS QDQSms M{- conuulg,m g ||
!gUChDJTC de(l)Slon a'\d eVOY\ qanqrpnp I

B S
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T e e s e ————
— - - - — ——

\;DNEIEMEMM‘“

—»% ' Chava. =9 a pnn& BraanSm

»

— PS’\\D{‘)S‘\AQ axe. (\mt‘)\es\' Woouwn  vasculay

plants known . as whigk ge‘( NS Known -?DY

-“\e‘\\r veseraance . 40 uwriek broomS

) L\jcm‘bs’\&o.. axe  6nly \i\m\% 'chu\-\s Ao have

OL\CY O \\3}\\5 \\s |
FERNS
= | Tn_ ferns . when Ve g\'ond 12 unung and

reen atnive ,'\’c o coled. This Pa’ﬂ-p‘(n r)f

__dzs.zm.\?me_nh w_called_ civcinote  venaMomn . I

= So¥i_are _covexed  uith a fHlap of Nssue I

called false indusiim. I

- 1n Qexns y— A noduye sborangium  ig f\o’t\-ehpd ,‘
5{\)\\ev‘\(_a\ oY ellipsoida). Tt concied of a I
sta\K - ond unpey . Sunollen portion called, e |

Capaile Copmule Yoo coveved  with Sih‘:jlg layered

wall, Whl\ls  consiat O(': g Phr—l-l'_n_y\_s annulus

and__sAoraium . Annolus lDov{:‘mn contans - cells

Dtk ek cell wolls,

Domium  cansist  af  coll with  thin  cell

T |
—

‘ walls i [ | Lo bms-ﬁng of

i
____ spoangia
[
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> YFevn SFD"” wall _contain egine _and _indine .

= lhen Spoves, get  wature, ¥he wall oE

S{Dﬁrav\g‘lg huxst St‘:ma\r\gmm Yecomes dvgj

So the rels c’«‘: annulus Yeginn comyrack

which  exeyle DressUre  on cdomium  cells.

Stomiuen e weak Yegion nf wall Of

—_Spovangia S Spovangia burst  from Jhis Yeglon,

BU‘S‘\"\hg of sporangilo  Cause  the c\isxlxzvsa’

| O‘E S%mes.

= Du¥ing  devidination, exine of Spore hursts
_ond ntine elongates ko a  tube like

aetuckuxe. The. onical Poxkion of tube Qves

Yise 4o rew %pheva’dOn Of Adiontum  the.

____ gamedophyte '%e.h exakion

—)‘"“\e,z:s\;\ape oF %ame_)co‘bh\é\—e of Adiantum

e heaxk ke, Tk has a  motch, wheye

arouing pn‘mt Yesides

_,'-@mesm?h%ﬂte of  Adiardum i wam cells

J

hick feorn  Centre  and only one cell 4hick

ot _wargins. Rhizoids ave Jnmduce& from

‘undevside cf da mein ph Lj't‘? fov anchprage
i J
land abgm.‘;’cion of wotey  and  pulviends

| Czame‘\‘op\\g\-e contawns chlovml)\ag'}s y SD coxvlU
7 r

_out  photnsynthesis Caamo-lo[bhgk e

_independent e
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SO na e — — —— - e e A e e i

= \n Ccubomfevoug Peﬁoc\ ?e\m like x‘:‘lav\-\s

weye. lDwres.ta_n\: :

e, 'W\eYe ata_f_mr_gﬂl_ps_qg_ggmnosPevaL
conifers . Cycads , Ginkde and  Grelophutes

";' a r
e uced gﬂ" e Ye\{ef c)f asthmo.  and

e Ye%\\ﬁim-\-nﬂ ¥ alments

_ % ANGIDSPERMS

[~ X

2 o Y e\ohaq‘cec\ sacs  called: pollen

cacs  The pollen Sacs_on&mn__poﬂen_grmhs.____%

- Depend'_mg urrmn the. Sppn‘es QE the P\cud‘

inVolved , an ovayy -way have one . 3o,

[Soveval  my. even  Yousands  of  ovules. The

ovule  has  an opening coled m‘\cxopg)p

-

~> || 1 hex cell of- the.  ovule Undergnes-

'melnsic 4o produce  fouy haploid cells. Only

one. of dhese colls - suyvive. The SuYViving —

|

mitnsis  dhvee dimes In produce g_g_bi_baf:lm.d_____——-
nuclei._This shucture s called embyyp Sac. 4
—Wall formation fakes place and +hese nuclei —
\Af&_muleﬁed_miows of Pm‘)ﬁm —
— | —

Scanned with CamScanner




-

lear ave . ank s gids
¢ac  ave : _g_nbpnda( cells . polay - nucleiy synergi

\and__eqq The._embryn Sac having Hese

Lcells _are called fewnale gawnetophute.

|
|

> Polay wuecler are  duse. in wnwumber, placed n

Yhe centve Bl:|j the Hme eqd has been
fexkilized, the two polax yuclei have Combined

o foom o single fusion nucleus.

-—‘)"‘ 1n  Some r\)\om’cs ro\rgled ons diges-\- and

_._ahﬁw_@\'m ac__the oviile is mdmng

o Seed |

>  Moprocoks : Rise Lilies | Ow(cb';és , axasses

wheat ;. yvice

Dicots :  Roce . pPea bub\:e_\'cu\‘z
—  Kacewanee Tnllovescence = - Byassica
_ Cymose nflovescence :  Dianthus (Pink)

Com‘DOUhd Yeflovescence : hma\tas (Cassin fistula)

CC"'“(JOO\’\A Racemose]

Coropound Sg\ke > Rice

=1 Bas'lrnghﬂ succession “wnean basal ~ floweys ave

Youngey and  dhe uPpeY -fbu)ers ave pl\derx,

= Covwenexci al cork s pblained ffbﬂ\ pak
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QHAPTER 9

‘ = :—;_”.: = A ——— '
\ MONG_[WIMALS

- 'Radial sijme-{fg 1s  cansidered an adaptatipm |

Cor _a  sessile life

> Tf +he body cavyy de_\:p'\ops between the

mesodeym and  erdodexm it s cnled

?Spuc\n(oe\nm (‘fQ\Se co\:‘r\-t‘x>

=2 1L 4he body c_o;v'l\-g forms  uithin e ynesrderm.

and 15 conm\;\e‘ce\\j lined bg mesoderm  the

boc\g cavity s a true cpelom. Yt is Filled

witth  coelomic f(u‘nd.

= The bath Sbonge ha¢ Sponain fibre

il

—3 T\\e pmbrg,o deVeloPm_eh\- n Pmri(_:evo. include ‘

Cceo «;us'mnm'm% ciliated  \ovval S\—gggg_

= QPonges have evolved - from the protiets i

called  choannf kgellades., ol

Sl orale: axe -.énidavians el is  ynade. of

___ICaC0s. The ecApodexwmal cels  of Yhe - covals

toke lime from the Sea water and form
[ dheir _exoskeledn. These exoskeleton farm

\coval veefs and even icland
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YUFlsHS

- o —

DN S — s o - e

S— - R — e s - —— - —

> In_a Colonb: of obelia —B’Wee ‘l’UDPﬂ of

zoolde ave P.r.esent-'

(1) H‘{C\Yathh > 0 P”’E,‘P s:l'aje

(2) Blaq—l'osfgle > Asexually ~eproduced zooid

3) Meducae

= In wolusea . coelomrn 1 divided into  Sinuses, |

Cexes may he SPFQYQ‘\'Q e:g in Unio h

-

OY United e-.g in tHelix aspeysa. :

> Tovedo (Mollusc) a <hipwoym :
pavks in  ships )
PHNLUM  ANNELADA :

> e (oelomic fluid  cexves as hudvaskatic !
ske\exnn .o\S0 : «
=2 Most of the annelids are hevenophvodite «
e-q coxthuwnym 5 \eech L

> Sexes ave Sepaxate N Some  annelids e-o )
Nexells <

> The wmoudh 15 suvrounded \39 ons*l-om'lum :
= Annelids _ave st garoup n the animal I ‘
kingdom haoving definite  cloced  binod _vasculay J‘ : ‘
Sus\—pm which — vuns -\\nvouakoli\ e  body. | p
- \nchaeJreﬁ (Dnnehd) -anm an :mnori:ar\t -
_____’____'-G*)OA e S:'O\f: many edibhle fish | y
L
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PUYLUM ARTHROFODA

> (pelom s Ny jm{es‘m’r as _4the  vwndin

boé\g‘ Ca\n-\«i\) . 3 YQALLCP(&' and__is  called

haewpcoel, ba it 15 connecked  with the

blocd  Vasculay Stjs-l-pm

> Cyclops.  caxry  layvae of a nematrde , the

Guanea  oem

-y Examp\es : LobeYexs , cmg{i&h ,Pawns ,

c,g,c;\o?s " (‘:\fu‘r\. ‘Q‘\% ( d\roso?\\\\a\ , cockkyo ach,

Arass hobpey

Kot BN O DERMATA

-
> Yhe vnouth s on Yhe oval side and

, amus s on_Yne aboral c\de

b = (oelon  consist of conals _ond spaces

] and _one  of  which  {forms  watey wvasculay
’ _suskemn |

' > The lavvae <such as  hipinnavia and brachinlayia.
' "g_«'e compler. ond __exhibit  bilateral Syrmmetvy

:f 'Au-\'o*om\:\,' and t(egenera*tm,

: - Nevvous systewm includes o circuwnval nevve |
— iYiY\aJ and  yondia\  nexve cords. Theve is

— np_ brain 7

v —* Dried skeleton of echinnderms ove wused as

. ‘;EQTH\\'Zer he of higl\ _ Percon-\-age of calciom
» _apd n'ﬁ'rogen. -

b = The etinging sea urchins e ;

. ¥ — "N ar: ﬁDa.sonous:

Z =3 Eﬁample= Sea lily
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-

s P hglum Hemichordata oY _acorn  1uorm  have

colovvlese  blood _without COY,busdes,

> SUB PHYLUM _{AROCHORDATA

> On the outside  ave  tun walpghowm: 1 Jhe

incurrent SiPhnn which Covresponds An  the

Antexioy _end O‘F the body and _excuyrent

siphon that marks +the dorsal Side.

= lavwa has a  mid- dorsal supporting  vod. ,
the nptochord | in the tail , so the Jroup

has been named  urochoydata

= Fyamples : Ascidia , Halbsymihia edce
j ~

i Class Aanatha i divided into two clazces:

.ML:\,x‘m'\ ond CéphalnspidomovPhi

1n  class Agnatha  buccal funnel _and  oothed

:\-D‘ngue l‘:g{m a _ device Fov hood suc_k‘mﬂ

in absence of jaws

v CLAss  (sTEICTRYES

-2 Yhe coudal G . hbwocevcal

-~ There are Eouv Palrs, of  aorbic oxches

> Pran has  Fen Pairs _of cranial nevves
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CLass AMPHIBIA

_Plament  rellg present n the skin

= Bmphibians  ate  anamniocles (without amnion)

=~ Exaraple « Myd puppy  (Ne cduyye)

)
)
)
. = Tn come glamdc  aye poiSINOUS | c.hfoma:lnlohove
)
)
)
)

 (LAss RepTiLn

- Hearyt s incomplm‘elf/ fouy chamheyed , having’

' two _alria  apd lDarl:lbl divided ventricle.

= (Crocoddes ase have corepletely  four chaybeved

heaxt.

' hibevnate i wintey

= Evbruon . is protected log Jhvee embvyonic

membranes  Known as  amnion | allortois

. ard  chorion

___ = Tovinise

> Theve is on\\j ri%H aoyta

= "’ the uveteve openn intn  Ythe clnaca  and the |

‘iuvmﬂﬂg_hl_gddpr 1s__ahsent

—3 Re?hie-ﬁ » Dirds  and  manwnals  are  ealled

lamnioYes
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— CLASS MAMMALIA

S Diaphmgm \s_.mmpxe_se.mt _only__in_wammals

= Skull s two occi pital condyles

+ Mamwale  have decidubus and permanent
Leeth
= Only, \e(}’c aovtic _aveh ls pyesenic

= Y Sove yeavemals . haly  have heen

wodikicd  inkn  Scales in lkengolin and

‘51\5\\'\9_3 i ['a) \‘\)DYCut‘i\m
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Crnper 10 oo
0RM._AND TuNcrioN 1N

LANTS

;D_cf_irienca of m’rrogen AY  magne Sium (AUSES
J ' J ;

yellowing of leaves called chlorosis The
deficienrg of Phosphovus causes _stunted
voot qvowth and deficiency of potassium

causes  [eaf wavging 1o become Yellow

—NJ

o1 _brown _and  pve -mature death olﬁ Plam‘:

1
i

= The nulvients wmay become Aeficient in

Yhe  anil “n—f a Pachulav croP i growmn

again and _again in the came spil lheve_Fovp,-

cvop xotaHon  (cultivation of  different crops |

Ignlf-erna{-ivplg in the Sarme co;l) oy addihon

|
;!Of fev&‘;\izpr'; in +he snl aye lbogs;\b\e
I

"Yemadies fov e problewm,

]
\

ar;HgdrolDonic cudure ¢ ane af the ynpet
luseful  methods 4o test vhedhoy a  ceytain

:Jelpmen‘\’ 1S essential ;'an ‘r_)lmn'{‘ oY not

| i
T e d
IR} s yne¥ho > P\o.n-l-s aYe cul-\-uvgcl oy 1 }

gfmn on Y\_Q\' 5 mhxc.\T\ s e P’a(gd on Suyhcg ’ 4l 3

—_QE_M_YM woatey . contdinin d. wmeosy yred. : 4
*rq_\mnhig__of Spec ific_nutrients. The  Sample of y
{1 ! i |

fu.)o:keT axe mnalgzed dime tn dme. 4n determine
which _nutvient, ¥ne - plant hac gbsarbed .o L
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1 E 00O *

B i, 4. ! -

\\I-MQ&S\IL n&, *fhe r)ea:H’\ 04' o Dafi of

S

W sl Ade! an deﬁlc:encu of

%LDROSIS‘- T = the (dpllowing Of the

\Qypeh Paxis of a plant __which shpw lack

———of chloyophyll due 4o rineral deficiency

\&E nH—YOGOr\

and. magnesium

I‘ ]
|

% _OTUNTED  GRoWTH.: T e A T —

i.grour}k due o the - def:fcienrg of lpkoglbhnrus,

‘§.5Ul‘ohu'r —potasSivm i plants

\{.'MQSOPHEHQ aYe QPprial fuues of

| Parenrhgma-lnus cells  (4hin  wsalled /;vma cells)

which ave Drpqen'f hetineon  +he fwo

P‘D@e):mGLl
;Iagevs of leaves . Thege  ,olls

are modf-ffed 0

icamj out Phnf-osgn'fhpsiq

H
|

= Tn dmo-\sﬁ_:\’npre oxe

two  diedin 4+

l aueys,

ﬁjb]c Vhpsoi‘)\'\ljll , the

Pa\iﬁadp mesop}‘yl and

;-pr <rnnn33 “nesophyll

j;’W\e Pa\isndo m-P—SQPhIJJL__QLemea-w& and

_cocnpactly packed cells b no__ iriter cellylay

fspaces between thewn . Tho ppﬁgy_mjg\bm

;O!’\ 1 N

5'[Dall'£ade mesophyll —fs_mlLaA%r epiderms,
!l
I ! hev - h88Y', epe 2y Beheal

are loo.rel_q -

J

packed cell with {avge intereell))ay quce:.'mp
1

___,qﬁzm:i beside SPongy  mesophyl s roped

ey
lowey epide

c——
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b
lowey

> Such leaves, in which wuppeyr and

' can ke  Aiffer entiated  bez Of

plls‘xdexmlq:?s
Yhe !lj)\’e_th{'Q o\f 30 —kg\}ges of ndesophgl\

-
i_i
; cells  ave colled .b'\facia\ leaves

Trn_ ononocots, dhe  leaves ave ynonofacial

cells  axve Pfesehh

) as -~ onli £l\pnhau e sophull
= g | S

’ hetween bhoth pPidermise%

= In bifacial lenaves, wmore stomata ave

distribuled  _in lowey epidevmis as indercellulay

epaces ave. Pyeseh-t along this. ePidermis.

Wheveas | isohilateval leaves Wwave eguial

numbey of  Stomata  in beth  epidexmices

= At the dime of dawn (Sunvise) and dusk

( sunsel) the vate of photosunthesis hecornes)

equal Yo the vate oE Yes‘)j\ra‘\'i()h due 4
low wtensity of light. In Mis situation,

he CO2 ovoduced from Yespivation ig

_ sfficient o cotfy  on Pholbs\;\,n-’ﬁnesls and

the oxijgen veleaced fyom Phatosunthesis
UnTh

15 conSurmed ir irah'o
med 1N Yespirakion . Thevefare . the

_net. qacenus  exch
i < — bhe Ywee n P\av\{: and

its emvironment ¢ |
i gnmlr)\e'telg s—l—opped. Thia

1S Kknpwn  as ‘ i
| compensalion  point  of
Fh ot Sy nthe Sis
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o . e it A A SV AT

\QNWCH‘ Dr#en—Hal O‘F a___ypedium _is direr%lzj |

\P_me'hohal uto} fhe concentration of  water |

———n_that  medium ; Ahevefove  puve water has |

—— ighest  yyatey Potential. lAlatey Po‘kenHO_.L o)

——puYe  watex g designated o value: of zevo. |

——  Watey J[)D'{‘eh‘h‘a[ \ of all’ the - Solutions or: dhe

~— o8 ppet he less  than 2exo 1-e v hegaﬁve

I
* {

J

Dlam".

mmg 0 _wove +hrouah the: 3

cpYDmJ-he Sml +1o. the air_, -__'lbL_CD_Ddﬁan

must exist. as.  Sychs

T of: Spil=I> P, of vyoot > 1/" of stem > ’
”Pm 010 IPDF 2 ?]Um O[ ambhpre |

= SQolute r[m-hon-h'al is negative

n_ o plant:
<ell_and Zevo in - distilled uaver. T othew |

wovds . the = ampunt of availapl e poterstial |
"e‘,"?“?.‘j 15 - veduéed . when Soluteg

o _oan' aqueoud system . Thus Y decvease |
Lwsith }ncvéasing Solute conc@ﬂaﬁ_o_m\;e

A bahd.‘ o

| i?‘\ign‘\h .v.bmde'(‘qu four gides %

| jzpndode‘(mal' cells.

ave added |

e LeaF is Pu‘“?lu a  Souve  (phile fvuit

i< Pmﬁculquu

, a gink on _the athoy h;mi_mn:r and stem_act
o - bDB\ .SOUTC.E'.AY\A"JMLI(
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-3 Xevophytes <;+cma a M e}

waker Ynevefove. ra\\_d Snsmu\en'}_‘ A?Ian‘cs.

5| Tn ordex do r[)fe_veﬁt_ csmgtaﬂlzaﬁoiﬂ e

cell__nembrane , D\ﬂn’cs ncxease the pro \291&19:

nF \1nSCqua'\'Pd Fa"(\’u acids mhIC\\ M_L_/

Ereezing Dmn%:\ mh\ch hW

atvocture okX  lows .—\-empevqmm_mc\/

YY\ awntan

fvle\e.{-a\ (_:ovmcr\icm ‘e inhibited T . order 3o

prevenk -eyystalization  within cytoplacm , Hhe

'P\an*s ralive  4n cold Yegiun< such as

boKs , roaples , Yoses ond__othey have adapted

to bring changes in _solute composikims o(f

jy,\*\'\p cells  mbhich  causes cytosol to super

ool wmithout ice formation , although ice

icvgs{-als may form in the cell wall.

= Most Plants hm:e ao\anheal 4o Suyvive in

<such high —}emPeva’l'Ure ¢hress gituations lou
"5un-fhpsiz.ina large quantities of 5De_na)

nmi-mnc called heai'__gba&_pmteIM__Smce

3.1%952 ontpmq are heat‘ '{:Dlpram': So -}heg |

| Y ;
Lemb ace _enzumes and _ pther proteins thus

_help _prevent denaturation o, S azin |

—»f;TRg cork - cambjum or [Dhellngpn geperally

| ovigmates fmm ouler mecit lablpr oF wanvu

Icovtey
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[’ o v e -
L'UFREES!

%Y Yegion Df wood (Somp Cecondavy ||

\Jljlém__mmglg_xu\pm and__central most dcsue, “

— lhe pih) ‘e Blocked by dhe deposition _of wastes|

l

——n_\aker |ife

——apbeavance -\t is  called heavt 1inod.

and -H-mw fore qgives a  dark :'f'

— The . outey Yeqion OF wood. (consict 0‘ on’u I

\_Qpcondcuu xulpm\ Yevaain Gmc-hona\ ond +lnpnoﬁove_ I

%meg o, \lqh’c aDDoaYance T e called. sap wioed ‘

The Ou’cev Y_%lgv\ o( demn ?—vom vasculay. . ||

Caraiin 4. edldeyrals 1S called  bhavk
The r\m-d:ion of~ batk tanev _dn Yhe  cork

CaroDUm % called wnney  bhay k (&.e_cmndaYg |

shloem , Plroary  phloem | pericycle | endodevmis, |

Primmu covtey  ard Secohdnvu Covtex)

The Dor'hon of _havk ou+ey 1 the  coyk I
P—— called  putey bark  ( cork amd .|

PPic\erlS)

> | Auxing , gibbevellins  and cgbkinins ave

—called_qeowh  pyompters  bey of _their generml.

Yole in  Dwwmption  of growth . while  ahscicic

acid and _ethene aYe  called 81‘0!1]#1 inhibidors_|

,‘

|
: l

- Auxin_was the  firet Plant hormene jdentified.

- | More than - 75 +31DPS of gibbevellins  have heeon |

lisplated Pa’rher than Qiving each  a s/oec:ffc

aAve  npm bered e:g
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53/7‘0 Linin__ie _ Similay

- |Mpleculay Structore Df

4 : ndenine..

- Naturally ocevoring zeatin, xco)a'fed E[g;f,,_fmm————
corn [2ea mg_#s) i_the most acﬂj[e,,_ﬁ—r’——

the rgfaklnins _ PRCEES

ethene 1S a 51m1>!e _gngepls

> Ethylene ox
;}-\ldeOfAYbDn.' oroduced  from an amino acid

in__most D/ani' tissues in - o
-

when 7‘heu are 5#955@4 It

ana\. aPIr)PaYS

a YQe amounts

ldif‘ﬂﬁﬁs Ergm
giv_and offects  Surrounding plants _ac wefl. - |

ks gite Of orign _into  the ..

> T+ .has _been discovered that the - actual
stiroulus  for flowexing is the unihtervupted .‘
‘-'dmk pexiod vathey than the light ‘[Deﬁod..
;I"lf'\evpfove, it is  Yeally the lenglh of davk '
;;‘lbermd that s - cyitical i .l
Thevefove . chovt-day.- planit  ave  actvally . Jong ,,

nigh ' |
Inight Plants and long- alag plants ave I

:;C}mrt-night plants, L e 2 -l

i -
P it ll

i
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—— i o — e o

L ] Y r‘f‘ioh P)(vaimpni-c on__¢hayt

Mdag Dante. haVe - vevealed

\Jhgt hestde  dayk \phg-l-h Yhe

maveleng“«

! iaht je  alen imPortant in__ promotion |
\V_ngh'lb){ion nf flowering. €-q9 cocklebuy i

—— 2 Short day Plant: , il not  Flower if its I

\LQD_SL hights  ave interrupted but experiments |

———YeNealed that  ved light (66D nr) inac |

_effective preve nting f/nwering and the |

_favy yed ight (730 pm) veveyeed the effect |

rof’ Yed Iigh&. 1t wac alsp _ dempnetroted I

that if - more  +han one dype of L'ght I

_exposuves . weve Qiven 4o in-ierru{z)f the

h}aht the logt I:aht treat ment alwa\L‘/.s

1d£+ermln€S +he Yesponge | The. hehaviouy of

lonﬁ dau Dlam‘s was OID,D%lte In_ 4hece *

. ﬂPprlmen+$ 1*

RPCDQTC")PY( concluded +that Hhove muc'l

lbe *-Cimnp kind oF thloroceoh)rs in n/an-}s

due 4o which plant Yespond d.ﬁ‘erentlu

to  these lights _Pmc S-/'ruac\le Anallu leare ‘[!r

4D +the d:ccovevu of +hjg phy o rp/prDV

‘lmgment‘s n ﬂw ‘ form nf Pbybchroig

|

> Phutnchromes _ave blue- green Digmow} tohich
T - J ] . L4

lave_ _jnvolved  in PBO'{-orr)prind:'cm as__photn rece piy,
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yed I[ght

-5 Direct__Sunlight __contains rore
PEH is leSent

¢ e e

__than__fax- ved lighti thexejoxe

____woore__in__plants duxing the _day. Fax-vred
heat  ~xadighions that

light __are _invisible

and n)gbt— , but

me_joms_em_t_ﬁ}m both _d aly

at

CONNEYSioN t)f Pfr 1o Pr OCCUrS mam/g

night.
~7

> A  <hoct dag plant YequlreS a Ipus _raHo

Of Pk o Pr. A night lnn\cjwv than cyitical

Ieng-fh veCulde in  aAcco rnulaton o}c Pr SO

the PHr 4o Pr yadMo  bocomes low. On the

othex hand a Img day plant  vequives o

high vatic of Pfe to Pr. D might chorter’

Jhan cxitical lpng'/h yeeults in lesg Fowm@ﬁon

of Pr S0 Pfr +n Py yatio bhecomes b:‘gb

= T+ hac now been discovered that vevnalin

—m__aciua_llg 'g}berellin
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D

—DIGESTION

2IGLY % QI\DPYOX‘IYY\Q‘\’CU.(I‘ Am (30 ft) long |

= The digeq{—i\m tube consigk of {ouy

WNOOY layeys:
~J \]

4. Internaol vauenca

2. Supmucosa

3.  Musculaxis

4. Exteynol <¢erpsa

These Fouy \ayeys  ave. ?Yeseh‘c in__all _aveas

og the d‘\gesk}ve Yyack Gom the besophaqus |

1o -H;g anus

= The %a\ate_ forms the voof of ihe aral

cavity. Tt consists ol a hard  ankevior

Paxk —he haxyd palate. and a Sof{- Poste'rim‘

rl)aw-l: the soft Pa\ate. |

1}

S Theve ave  3)  teelp Diffexent  teeth are

adm()-\'ed 45 handle 'ﬁnod N diH’Qﬂph}- wat\'cs.‘

(0_The mnasoys  (front fpeﬁﬁ) ore._ ehisel 7'

c.hm()eo\ and__their &bﬂlp_adqas aze  used

to bite off velatively Jarge pieces of food

(B! The conine teeth ave cone 2haped oand

LR

ot
__dhey ave useful SYGSPLD_g_oy__Eemu_ngf_;_
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.. »
Ms and. __ave <5Pec;alg7e¢i
W ‘Da’h‘:I(‘leS.
Mﬁn
(i) Dayotid oy Paxotis
ciD..  Submandibulay

ciiiy Cub lingual

These 9Iands _cocxete Saliva  having

eénzume
I J

- The ma\f'*{% x\)ovl' o?l caliva Contowns

a d\ge%’c\Ve_ enzyme called  Salivayy
_ lovoylace which  breake the covalent honds

h-w q\ucp,c,i wnolecules in
Dvoéuce Yhe

cinvych amd.

n“\e\r Pnlusnrrhaﬂdes 10 >

I | diatacchaxides, -rnal-h)be anr\
‘On\\_xj about 3-57- nE dhe  4otal avbohydvaks

A‘%e%-\:&é‘ w  Ype  ynouth

Ve amaliose

oxe

-—»"Ca\‘ma_ Droven’cs bacterial infection ' the

mnul—\n a1t contdns lusozume and

»1mm\m0q\obnhn Sa\\vm has a DH between

«ié and T, o favourable yange -{lmr -\-bL |

d,%gshye Qc—h, oN oF amulaqo £

- Oesophaguc 1 abou+ 95 v long-
| ’ -/

- The mvgegﬁ Pavl— o_'F Jhe ctomach 15 1the
boduy |
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!’. X :w*,‘.l‘ ‘A’.;‘j
O =

— - U ——

Mmqﬂs 0? the _ siomach

consist
—— of heee layeys:

—

Q) An_ putey |m§¥udem\Jagev

— D) Middle cwceulay \atjev

G Thaney obligue lagpv

= The omach 1s _ lined with Q‘n:n’D(c columnay
elbi‘ﬂ')elium

_The _wmucosal  suvface  fovms numevous
tube like gastric pits , which ave the openings
For +he gastric glande

= The ePH:heh‘al cells of- the  stownach can
be - Awided  irdto fnuvr Yngin l?}lj’nes The first

.+UP&; e swyface mucous:  celle ~ooohich ‘pyoaduce
3 ' A ? T

ymlcous , is.on the suvface “and  lines - 4he

laachvic. Pikeoic b

The Yewmaining :dhvee arve _in dhe %agmc

%\omd , _\:Re% axe:

| 4) Paxieral _I_Oxgnticx cells Pmc}nm HCl and

ININSIC lCn_ ctovs

2) Chief (zumogenic) cells - gocvete pepsinagen

3] Endocnne _cells  Secyete the  hormane
gqshln ntn - the bland

.>:Tf\e, empoth___muscles of +he  Stamach

pypduce ¢ D"«Lmdiam_kzmub-_as__@_l&ng;_unm__

]
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-3 _ [itres o) R ga_é-hri( Jiuiceau

- Approximately

oxe [Dvoduceol

each day.

> Hoymones that ~Yegulate etomach Secyetions
inhibitory

-

include gas-['r)n . Secvetin , (almg:f_ﬂc

s polupeptide., and chole ciHokinin
[ G 1 ’ J

- ‘Npurnnal Sﬁmyla’-h‘o_a Of the: SbmachrJLQSa
cocults n the Secvetion of acetylcholine, |
rwhich chimulates the Secxetory qz-{—iu;{bz of
both __+he ‘Darietal and chief  cells and
| stimulates  the gecyotion of  gastrin from

lendocrine. cells. Gastrin s yeleased  into
B " the  circulation  and travele  +p  the Paﬁe-tal
| icells . where it olimulates addritional 3ag1én'/

o -

i Jiu'tce Cecxetion

> TE\_L Q{eatm{ valumne  of WCvet:ons

i‘is mrha_ted hg the presence o\: Food n

}hg stomach The p\ﬂmmuj stimnl;  are
*’;diﬁ'}e_w\'fon [en\aggmen{\ Q'F the  <towach

And 'H\L_?xe&’nre of _awminn acids  and

«:Ponkides iNn__the <towmach

,.»,;'YY\e entire  srvnall  intestine e . rakboudt

|6 __Long




Mpom_emgmg.__mzmﬁow
\~ﬁ,£m_mr\ n__pancreokic uice . Tfhet - axe

WLWWW Both

———axe: ingetive. forms

.

=2 Te\}kmu‘m AS T abkouk 9.5 . lbh?r and ileurn
IR T AR 1 -2 long

= The linng of dhe jelonum_ and  jleum

Qeclrere  sevexal enzume s

Arciino peptidase = Ty Shlits - PnlgPePHdes
| ‘mf—n. a\ilopln-h‘dpc :
gEvePs'nnz T+ splits peptides  intn _aping arids
lactnse : T+ eonverts  Jartoce To " glucose
| and  gaolacinse

Mall:aSP. It conveyts ynaltose - tn- qlucose

i‘guC;YQSP": I‘f i CDh\IEY.{Se* Speyole 7‘1Lf) 9’0(‘0( e
> “cand’ . fructose - ‘

Pannea{:{c L:Dacp: T+ complm‘es d,‘gegﬁm N
’ ;;DF fats inip. fatty  acidc -and. aluceyol
o ' ) N B

s CHYLE - Bg the action of
| ichgn)p 1S - tuyned ints o
called chyle

eQZ_gmgs,

wate 4 ermulsion

t_____:,__y_.lb _are ./0.5‘ -lS:muL n leng#s
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he FM m:{—b {‘JlQlPS'I’YDI ~anal..w :
nronD@__Smaﬂng called
L :

ch I

by _expcytosls out _of qgiﬁbe{zg( cells _Into
lacteals. Lymph containing — chylomicrons- |

eventually dvrains From the Iump_haﬁr
'Sus{-pm into Iarae velns.  that yeturn -

;blood 1o 'Ibﬁ__llgﬂﬁ:

i |

’{e'FaYYeA to_as  bhigh or
A Iu)o srotein  with.
low density

'Lipo,proéems are
low-density Iioonrotems
h)ab Izmal Conteni- has a VeYU
(LDL) wheyeas a l.ooofo’cem with high
.dens\k% (HDL). Chglom‘mrons ,_which are
wnade up of 99 /- \iPiA ond only i"/. Prote‘m !

have an - eﬂfemelg lows de_ns'ﬂ—(d

.

e % 7

o A e

The aoper\dlx contans - a _ Smal _awount of

raucus - associated \umohm& Yecue mhlc,h'

J

Quves. the a.PPenc\m an ur\L\‘:evm\ng_A vole in |

"'|mmu~n'\hd. However, -H;e__a{lpgndix is  Known to
: be |mPpw’mnf- in foetal life - a¢ X containg

lendocxine cells that  yelease biogenic. amines . |
g ,

Land Pppf—id_ec hormonec . }moortant —f’ov

h . .
_homepstasis  duxing early amu}{:h and

“ V . v ] A
.de QJOhmen{;. A,lzlaenda(lbs 1S . QN mF|ammav(:10n‘

of 4’06 Vermiform appendix _and _utually

occuys. ez oF phetruction of the appendix
. L '
’ An Oppe na pdnml;l’ 1S Yeynoval of the Pfef‘d('x ’
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wiThFlislsl

-

=2 Attached to_the caecum 3a o cmall blind

dube  about  Qem long  called ihe  vermiform |

f‘an‘aPendn‘)\ The _wals of the appendi%

contain snany \I\JlmPh noduleg.

21 The large  ‘ntestine  alca belps in abgnY\")l:iOY)
OQ‘ \Vikomning . made bl:\, bacteria  that |

t;hovmo\\t_:‘ ive. ' 4the large - intestine.

I
TYhece  bacteyia |

ch Vitamins | The  vwanet impmrhar\\: nf these |

e Vikaran il s o, Riotin - (& B Vitowsin)

»

= The liver:  congist of. s maloy - lobhes ,

Neft and yight , and  _two  winoy  lobes.

—  Bile consist of watev . \ile calks : sodium

glycocholate  and. sedium  tauvachelate , bile

_pigment., bilivubin , cholestyols , lecithin

(a Pbosphoh’pid) mucus . cel\s  agnd_ cell debyig

2Tn +4he intestine . bartevia  conveyk _bilivuhin

into P‘;gments *hat give. the faeces - jks

\chayactexistic -~ brown  colpuy Some  of these

| ciaments ave ahcorbed Crom intestine ,
J

|

imodiPiPA in  the kidnebls and  excreted A

lthe uvine . ron-}rihu-ﬁng\ o dhe  gharacteristic

:iuo\low}sh colouy of the - urine.
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=3 | Qoma har'l'en

| {colbn ) Sunfhegwtamm_ﬁ-f;mbﬁb”‘igf

|l PaC,Gr\lohj a

;ib{pakdown Qa Smallfqmml“t ‘Df____;ellulL

\ak me

Lalucnse
TN

I blmu'cn%\" aye PYOC\UCQA b(j bac—\—eﬁm_,adimi_—————

L e colpn

—?:"Fa+hd‘ acids - in _4he lumen nf the. - duodentm

| stimulate endecyine” cdls o yeleaS€ the

i .
| hmrmone chole cubokinin {ce K) CCK:: g—hmulcd-es
CDn'l’raC:honS in.: the amnoth  muyscle olc the

Agall hladdey al\owxng hile - ~elease intD the

| dupdenum.

Acidic chgme. in  _the -lumen of the

o\uDo\enum _stimulates’  pthey endncrine cells -

-.'—n volease _the hormone Secyetin. Secvetin

mroducprl bu tho  dundenum IS cayvied

J-hmuah +he. Circulatony ﬂijQm o the livey
“amL _c—!-.mula’rm' livey -tn .- Yelease hicavbonate

%ﬁnf‘p +he bile

- | Denatuyation: of }CaHbl acids . ~and

' Place_i N
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_ =2 Excese olF amind __acids undergo _deamination

wmg. PUYUViIc _acid and___gammonia

\Amm onduc_e‘d bl:,l de aminaton o(f

Aming __acids N hePa’clc col\s is  convevked

to  uvea  (ornithine = GYginine u\.’:cle)

Qdm—hesis of _ vitamin A from caroctene

and. Sgn‘dnes‘ls O(.: album in :from anno

acids  takes place in Livey,

Formation of  blnnd _proteins ( like pyothrombin,

Fiinnogpn\, aye Sgn%es‘\zed in__liver cells. These

oye hecesgwr\ljj fmr blood cloﬂfng.

Pha@oc,\b}{:—os)s alsp  pecvvs  in_ Livey j-e

dead _ RBCs aye o\pq-fvo\c]md.

The bile pigments  bilivuhin (omngo

Pigmenl:) and__hilivevdin (areen Pigjmenl:) ave.

-fovmed. from  +the breakdown of haemoglobim

P4

Livey onc\uceq bePaYin- an enzuyme

that Pfeveni:s Cloking o,P blood.  Inside 4he
blood  vessels RPCs aye formed d_uring foeta |

life.  Detoyificakion _accuys in Llivey

< (hall bladdey : 8 ¢y long and Y em wide.
_The gall bladdey i¢  capnected Yo the common

bile duct bl}J the r\:}sﬁc duct.
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i teolic  enzumes . aye
- _ﬁwe mob\oy PYD U

i n ., . caYhoxy pepkidase
'H!jpsm ) rhymotvgpsm ,_.and Y pef

Theuy ave cecxeted  in  thelr inactive
N)

y atrupsin and
forms  As -l-vbzpsmo%en_,_abgm ] 5

pmmvbaxgppp’dda&g and __aye activated by

the vermpval of cevtain peplides {rom the

l;aT\C}leY PYe cuixsor \;)Tote‘ms. T{ these wexve

PYoduced n__thely active forms | —H\eg would

diges\: the  tissues onc\uci\n% Yhem

= Helicobactex loglmri is  +he wost 'lmFoYtant

fadtar in Fplntic ulcer diseace | a(‘coun{:mg

fov 90-/. n(,; Auodenal ulcer gnd 70'[- Of

+he gas—tr?c ulcex.

Pepz’:?c: ulcers tend to yun in_families

~

j-e i+ 8 a hpypdii'avg disease
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&

2) The _inney Pm’l: 1S made. u{) nf HOUD
me)ﬂLYQnPS ‘ Thﬁ_im_mgmbmne 1<

abtached o the heart . and the outer-ene |
1S attached  tn  the

fibvous tissye . - |

Pevicarxdial

Fluid ;

15 Secveted  between them

heai__wall_and_suxmundm_g Hssves when

oY

the.  heait IS heating I
ylhe _inelastic  nature  of  dhe  pevicardium
1

L as ubhdle pevents the heavt  from being

ovey C\\\ed

f‘ oveystretched

with hlaod

Hea‘ft wall {s . (anoCPA OF H\W& ,

L Hecue -

@Il

14, Emavdlum

( mr\nrMnS:‘:B

) Mgggavdmm

F ndocavduum (mﬂmas&l
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> The . heaxt valves —oxe {:GYmpA by a fode
vnaling o double oo

At Yhe endo caxdium
|
endocardium with  cormechive Hssve

lauex of'
1 U ]
- in_ between

¥ > The fig/’)f? atrium__Seceives the SUIDmdDLVe”“
cave. and.__the

0 _corpnary ainus / the_coyonary gnus_ . is_an

aerL-{onal ooenma nto _the ﬂa}nt M

’)'Y)Ur)r'ardtum

: cava +the inFeriov Vena.

'ferewm' ven Dué b)nofJ Frf)m -}he
of 4he .. heait itself)

H

s | The left atvium - Aeceives the fmw’ 1Dulmona_)y

eins

Ty r., ,,[, T |

i

—» Each venYyricle conboms Ccone- ﬂo_g‘me({ musculay

s AT

'T‘Di\\aws Cq\\ ed Papi\\ oy wmuscles  These
j-‘ muscles ave aktached h(j: thin ; 6-¥t(mc3
”ronnecﬁ ve tiesve Strings called __chordae tendineae

4,5 the cuspe of _the AV valyes '[Ee_ﬂmpdlaxy__’

lruecles rmn-hrad: when the Ventricles
cordract _and - prevent the vales from

- ;'apenqg info_The atria bg pullmg on —he

Chordae  tendinae atoched 4o the  valve

;‘QJS,DS i

- | TRhe heosk wmuscle - wects 0.4 >-l—n 0.3 -<econd

| between e beats
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\:Hle.dms Nenpsus Qv\d has berome a ‘naﬂ- il

M m)dg has_ been dpvplo,l)pd lem

—— 6of the

\‘_D_de . - o . I

\_sgl)priah"?ed muscles (m the ventviculay Seotum\ |
— _knoun _ae atrio Ventriculay bundle  ar  bundle Of

. akdom , 56 3t is. called Sinoatyial I

- | AV Node 1& connected to a  Shand mf I

H\‘S- .Eli bundle passes 'H-nroueh a. small

opon‘mq’ in the fl‘bYous Skeleton  Yn .vyeach ‘l

I
the ntevventricilay septum , _wheve it divides |

4o fovm vight and \oft hindle branches,

lwhich . extend beneath the endocavdium on eerp

[
i
|
i

side OF the intexverdriculay Se[r)'tum ‘o _the

x «p_sppctivel% ;

allmces of +he Ylght ond left  ventvicles

The inferioy,  tevminal branches af the

bundle~-kyanches: ave. called Pmkmle -P.lnrps

_hich.aye Jdarge -~ diametey CAdeac rmuecle. 5i

Libves. They have = {fewey mgo?ilmri\g “dhan |

post  coxdiae  wuscle - cells  and”  donot contract

forcefully Tntevealoted diccs ave: woll .o -

-developoo\* b . tho Pu*lk'nnje fibves Aand

of dhese shuctural  ywedificak on- .|

contain’ “ynumevdus - gnp ;Jun‘rl-inns; Ac a YesuH

| optentials travel alng the Pu'fki;-ja fibves

fqnud\ moYe vaP'!d\g +han - -Hwaugh Q-Hspg

~avdiac _ynuscle Hssue.
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P - d;g%uxh@héejw

| "'3 A cavxdiac awg‘rhm
r\e(ﬂc-l—t")r--a:\ Yl:l;\'hm ~Of heaxt 1t W\Q_‘dfbp:

(i) praducaydia .z heaxt beat |ess  1han 4o

beats pex minute

| (ii)_tachycardia : heaykt beat more. than 400

heats per minute

Arwﬁhmia- ave _contolled by c;u;g;r,al

incevtion of avtificial pace maker.

-9';_[7\& wave c\ef[erﬁnnq dpsicana-}ed as: P;

? gy ’ of'n
GRS ~and T ave produced as SlIQQC_l"F(L

lpyents o_F the cavdiac cgcle.'

3fP WaVe:—adelboladzavh‘on of atrial frbres of
| CA node

- Vendyicles: ave in - diastale

% P—R Intexval :

= poviode of Hme from dhe ‘stavt of the

P wave 1o the bgginn}ng of QRS complex. |
rl ’ T

= Thigs intexval indirates the arsount of |
time Yequlred for 4he QA de polavizatian

1o vedch the ventricles, .

QRS CnmPlex 1

%,

; _.~, in ma-‘("p$ dopolaYIZaﬁ'on~- af Vendricles
Al > venbicles ave  in systplo

; = blood ¢ being e ’

- g eu!e{hod fmm beayt
i :
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\—L]BLQ ave epresents

— lacecuye |US'E PYiov 44

exciltabion

and.

contraction

O'F 'H’)Q

wave , py the QRS complex

L ACLVYE |us+ Yo ‘o

coriraction o{- the

m\m ntriclee

The third, ny T Wwave  occors

‘eﬁwlc\es Yelax

just befove Jhe

> Avte ry consick of Yhvee lagers:

1. Tunica extema / Tunlca adventibia

2. Yunica  wedia

3. Tunica  interna /‘Tuni(a intima.

v | Diametey :

Borta = 23 wim

Avtexioles

= 0.2 v

Nenuleg =

Capillmries = 1-9 .4m

qo- 50.um

| Capillaries  ave

apbyoximately
[T =

Immwn [ ana
)

j!
11
!
T
|
!
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3 Sevexal substances called kinlne can_Cause.

Pou.sex(_:u\ vasodilation —ave fofmed in_the

Lleod  and. Hesue fluids of some ovgans
¢-q_histarnine.

= He?a’dc Pm(ta\ vein ., the \nv‘aJPS'(: vein of

,f\he z-heilm’dc Pofta\ Sldstem X 12 formgi /bg

the. . union. of -all he. veins . coming fmm

digeséi ve StJls(:em g

A;TTwe Poﬁ-a\ 53stem that be@ins wi Eh

"CaPillaﬂeg ‘n 4he - viscera and ends -wwith

"mp‘ntlaﬂes in_the liver ie the hepatic

a.me:al ; Sgsbem

-*;wiﬂﬂin tho livexy the blnod  flows -%hrough

la_cerles: of dilated capillavie's which

_eropty jnto _hepatic  vewn < The he{r)a-h'c veins

’.
join the Infevior vena cava..

- Befove birth, the tuo major artevies - the aovta Bl

\and_the pulmonavy avtery- are. convected: by
) J

/1 blood vessel called.. he - ductus avteviosus

Tdhic vescel i¢ an esSential  pavt of _foetal

_blond circulation Before a baby is  bon , the

,‘#oo{:ug’s blood doesnot _need 4o go 4n the

fluva—ha azf' m(uao_nafed The  ductus avteriasus

¥ a hole fhm allows the hlood 4o skip the

cwrolation o the lun?{.__hliibin_mmu{esr oY
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s -Few daus aFter b,v-(_h eh @le
r dr & :;;,:Ve55el**~‘:s «}::supposeo\r;uto close - _Aas :avt B 1 -
P..__ ' 'H'\e_ hoYmal ‘ch-ancule_s- occuying . - in._the - Lbu S x :
it Lexewtation, If  the ductus a'{teﬂosu&"s ?
skl ODQY\ (ox Da{‘pnl-\ the bood mm{r skm ] -
ol ::‘HT(S‘ necessaxy step 010 Clrculation The obeh ‘ :
hele. )s .  calledd the Dm‘-pnt ductus: aﬁ-pv)otus ‘L
This o{pening, allows . oxygen- vich  blood  from
_dhe _aorta to iy with oxygen=poox. blood
%yﬁom the Pu\mcmarg aﬂe*ﬁb This_ can put x e
o chain _on the heart and - incvease  blood
5‘p7essuve in__the fuﬂj avtevies.
> When _a DeySon  Suvvves a heart attack,
..CcaY tissue (a tt&llpp Of conve ctive ‘HSSUP)
6mmsf into _the - aveas . wheve +the heavk
mulcles: have - died. The gcay HssUe  canmnot i
’ﬁj‘chﬂ‘ac{ as ' cordiac ynuscle: As a vescﬂf- !
fhe damaged__hmit_is_'PexMenf{z/ weekened l
—9 Abo{rf one - Sixth-of  4he body consicy ..
" of qmces bw dhe cells: . which CD\\e(-\-\\,elq I‘
(am ca\leA the \l\\'Q‘(S‘\'\'\‘\le i’

5 2 i B 8k ¥
; B £ Yige
i1 o e B e
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otk 6f  nosal caviyies ot
1 I

-2 The anterviox

calledh  vestihule

| coitain - DAVCS 1S

Secvete wwand

= The - wacyophages Also
L Aiffevent protems when they pexform
of Hre. wicyohes. Some of these

phaapcytosts
3,~l J ~
'PYo‘hehns —hrigﬁer the  pmnaturaton of mDY'\OC!:t)’i'(’S

s

o nacrophages thereby  ncyeasng thety
intexleuin-T
the bodl_g

Some - oihey

| .
umbers _ Anothey PYo{-em

:?signals the brain 4o  raise

.&pmpe\ra\-\we K onc\uﬁhg fevef
sHmulate dhe S’[r)pd,ﬁ‘r_ immune

on{‘e‘ms Aaleo

I YpSPonSe :

> Notural -killey (NK) cells oxe o type of
LT lgmlbhnrgfes, T[aeg' are _also called cyforpxic

E’T—rel!s. In gpneml, natural Killer  colls  danst

I oli(ecﬂg atack ihvading microbes. [nefead
1 NK colls _afvike at- the cancerous - cells —.py
t bodbl cells  that have been  invaded. bdu viruges: |

i
|
{l

_ > NK cellc nlon alark cancer cells at- an

I eaﬂb;: Stage of tumor.
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V- BRG]

'y » = ¥ %
i e—— — — —— e 1 ——

\‘U_Tgiegerons Aplom to the large  ,jpge  of

[

I
|f
|
}

\Pro’cems Known _ae /,q+nl»{}'né"<. Mpleiides |
\J_usaq\ #’oy commumcahon botiween cells duving |

M Tﬁeu ave_ yeleaced bg host. cella yn

\qp_g\)ohse_ to e vrecenc, of _several

_pathogens especially vicuses. Tntevferons ave

named  fov . ihei ability 46 " intevfeve” with

= [

\\E\m_xg_\;_\mhm In vis wny, interfevons linri

— lcell- 4. cell Spread rf viruses  in__ the bad%

;In’ce\rfemns a¥so’ ackivate.  immune cells, Such.

a5 vatuval Killey el and ‘macrophaqes  thet

Lin  duyn destroy Virally infected  cells,

1]

> Cotbtain WRC < i YeS\‘)rmsgL Yo the cHon .

Lalsn - Yeleaco havymones CO“eC.'HVe\Lj calle d
j

%ehclogenous purogens . that 'Fuwt"Hn'eY INncyeace.

he - -l'emPeYa'hJYe sot poink of hglbo#aalqmas

;bcz h:‘ghev body @mmfvre _Hxan NoYna |

intyeases - Hne activiky of P)"av"’a-fs’é“ JIRCs

jE'de" attack LgPon bar+evia. The ondoeehous

E‘Ptjmgehq alsn - cavse  AYhey  cells 4o veduce

the rpnrohh‘a‘h‘nn of ivon in 4he  himod bez

T1

]

“manu bactem YQCJuNe mDYO iyon 4o vy ﬁP.Y_OdLLCP_U___
fl

a}' {:emnpvanVe, of 2RC oy 29°C Yhan at

03"1’ C - So feveey and Yedwced iron in the

blood _combine 1o slbow  Aown  thelr  vate of
i

Yamodur-h‘on Fevey al$o  increace 1he Ptoduc'hoh

of intexferons  fhat  travel o  other cell

,/g,ng\__mc_e.gs___ﬂazx ms:c-fah ce. +D - v)val a'ﬂ-qck
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The higher P_Qd,j_izcnpemmm——lﬂﬂ\uﬁ._dm@ﬂgw

inackivate the ixus poxdcles, patticulaxly

envelnped viruses  uhlch ave np0oYe heat-sensibive
)

than non- enveloped  Vivuses . Re{)li cotion of sSome

viruges s Yeduced ak h\ghev +2mP&M57

thevefore fevey may inhibit Yglplicaflon

s Tnteyleukin-4 causes fever by first inducing

the formation olf one _of the Pros¥a3/andm:

hen drugs hlock Py05+a51/and;n formation |

the {’pvey = eithey cOmlDle{-eIg abmgatpd

of _ak least yeduced. In facf, this may

he the explanan‘inn fox the wanney in

which aspirin veduces tho deqree of fevex

hecause acpirin _imnpedes the formation of
|

P\'Qsiaglcmo\inﬁ from axachidonic  acid. 1t

aleo  would  explan  w) Yo .
i ! 1 hl:l_) QSI‘P\HY\ %ml i:bg,

geraden & maEan T s s iiSiie. doesm)f lowexy the

|
bbdg ‘temPQr&l‘UYQ in a  normal pexcon becauce

A_mormal  porgon doosnyt have intevleukin-1

Drugs Such as  aspivin  thot yeduce +4he /evel
of fevey are called _antipyretics .

1
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L WCL

|
!

i

B |

|- : —5 ]
|
|

i

1
i

\Alh ' e
M%P&Eﬂm_ph%m of

vaded  wmicvaovganisms »__after digesting 4hem!

\;‘rbpld ot ahlu displo% mlicyobia\ cm{-igens

)

on_ the\r suxfaces ‘but _alss hegin o 5¢cym‘éﬁ;3

_abput __ 1op Adiffecent ?omPounAq including l

I

Maxious _enzymes , inteyferons.  and .o proteini il
' (

seezsifile

—called._intevleukin-4 __ The intevleulein- 4

j‘Qer__e_-xt‘eﬂl b’u macvophages  activates dhe T cells

Qﬂd‘nn‘ +u'(n beam in Servete inkeyleukin-2, |

mh;c.)\ then _activates 4he B cells. Tnrideyleukin-4

[
|1

?ann Prmohn. &1 apnpral Ye%aan_cg 1> IhmYU-

Caus}ng fevey An/] ac-hvahnq other

';mefhan;Sms that defend the hndg agajgg*

? nter/eukin -4 alson C%mu/aﬂ; the bﬂ,,,, T

cells 4v  secrete anothey  protein -I.—bp

l
jnf—pr lecbin-2 “4hat  not cmlu mm%\gl +ho

05 ' Vi 2lsSo  rpanceq

4
[
#

1
4!
J

f |

the Pmlifprahm' of  ceytain Lbrfo%oxic T

rells and B cells.

;quo rain /m-faagn‘ps of T collg have been‘_{"

!

”,dmhfmd

(l) CDR_Cells have Svrface markgm_ggg'a_ng_tz;i_f

include cgl—n'l'ox'lc:T cells  and ;uploressov”.?

Wus oy €DYg cells baye o -
| janated  aS (DY _

e e



=2 He,llper T colls  Secyete intexleukin 2 which
shimulates cell division of T cells and

B celle. Tn other uovds, these cells

£iaht
)

yecyuit even _ ynaye cel[l8 99 hello

_the /Da-f‘hoapn :
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