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o ALT(SGPT)fmﬁwnq‘mm ] AST{SGOT)/qmﬁzq:ﬁqﬁ;mﬁa

UFd, 55T T Herelg waae ¥ ;

Yoje,, L R PR Y
@ ALP /qaﬁrﬁwqﬂﬁrh (4 w
5 —— Present in prostate, liver and blood cells;

Enzymes Used for Diz ostic Purposes ‘
A 38T ﬁ ﬁa%ls GSsH

Changes in activity help detect
tissue injury and assess

f Introduction / i<y

Enzymes aid diagnosis as biochemical
markers in blood or as reagents

m laboratory tests. organ function. _ p

Taren Fie # v & SauaraiE widy | 5! afehgar § uRadd Sas :
b et gy e | = aiﬁraanﬂﬂ;ma?ranm P -l T ﬁgggmaﬁﬁr |
39 B € | | A wEEE | lmﬁﬂfu’é'i‘"e o e wRa

| L | (¥ 3fafia)

ZS EnzymesUsedasDiagnosticMarkers/A e AR & w9 H W USIeH |

Present in liver, heart and skeletal
muscle; T in liver or muscle injury.

Assesses biliary obstruction and bone
disorders with increased bone formation.

%‘Wf 3133;{ 7 siftre afRy Fmfor Prcstaie
IHEFR': SIETEET]
I -

Hr:'ﬂorkr iecral 1 prostatic ACP was historically used for

__J  prostate cancer.
UREE, I5d 9 T BIHIeN 4 ;
tls?nﬂéa S e § 3T |

Re e :
1 in skeletal or cardiac muscle injury;
CK-MB supports myocardial injury

., assessment.
w W .
L0

ooy aey Tt g # 1 ;

1 in tissue damage, haemolysis and
' -some liver or blood disorders.

¢® s gifa, gHIeSEE aAT $B |

: T"Issue cells _ Haemol is !Wﬁ'ﬂﬁ'ﬁ il
- - i

_ FdB CK-MB gezteiia &ifr & weris ||

More pancreas-specific; useful in

1 mainly in acute pancreatitis and (;J @  diagnosis and monitoring of acute

¥ some salivary-gland disorders. Ay : @ pancreatitis.
_ 7 e i ST § 5 - oY = g s fafie;
Salwarrﬂ%nd o i e 1 G id) breakdown s =Ry & Frer g fRrERt
i — CLl ( ) @1 3umed  H guan |

@ GGT / THI-TeleIZd Ziaheet Cholinesterase / @ o
in hepatobiliary disease; i
ALP%? Leﬂlifﬁr Ic;:gn of ralsetcﬁipr CJ % mgyﬁﬂgﬂﬁﬁ:ﬁf e
@Hﬁﬁﬂ'ﬂﬁ? q¢ ALP & "‘-o.o AnfArpRERe frarhar g agd

3P

Wﬁﬁmﬁﬁm| Urganvphosp ate Nerves o Lwersynﬂusus TETGOT ST T B |
. (mﬁm“ﬂ?) ii” |

@ 5’-Nucleohdase/ 5’- favrifesst

Helps distinguish
liver from bone source
of raised ALP

f' Supports hepatobiliary diagnosis; distinguishes liver-related
. Biliary tree a% ALP & a af@

from bone-related ALP elevation.
- i 1T H WEE; a9 T A F Gafda
ALP 3fg % 3fav |

Enzym UsedasLaboratory Reagents/ B. wrTen sifiiee & ®Y ¥ Wwh USeH

| Enzyme / Uoligq Diagnostic use / =i 39T
| Glucose oxidase / T siiem | Blood or urine glucose / 7 &1 7 Te@Ist

| Urease / Zftew ' ~ Blood urea / T gRa
 Uricase / gR& | Uricacid / it s
| Cholesterol oxidase / erier aiteeliaer X | Serumcholesterol / #RH @Neigfer
| Lactate oxidase / e sitwiis | o | Blood lactate / ¥ Sz
ce ] (GEE " Accurate blood glucnse,f WWWWW

Colour production in enzyme-based tests / TsgH g ﬂ L ﬁﬂfﬂ'l

[
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— Absorption and Excretion of Iron
am?:r I FFLMNYUT T 3’:‘\'1%[

| Enzymes (e.g. cytochromes,
Redblood cells (RBCs) | Skeletal muscle s, peroids)

Introduction / 9R=r4
Iron is essential for haemoglobin, myoglobin and
several enzymes.
& fomfor 8q araeaw 1
Iron balance is maintained mainly by regulating
intestinal abs§rptlon. there is no major regulated - 4
excretory pathwa !

[y p Y. sk sesebeor & Pl dn & Haemogiohm
il asriaﬂz& sraﬁi frafara amf 781 81

|@ Absorption of Iron / 3R &I 3@eieor

SITE / &I L Dietary Forms / 34 &9 ]
§ um an %
| \ K up;:.eu‘:'r jejunum. [ Haem Iron / §5 339 | Non-Haem Iron / “lﬁ'ﬁ“ ST
o e sgaRT A - . = 1
| FOL S|
Normally about 1 |
10-15% ' /
nfd]eta.ry iron 15 absorbed Soumes: meat, ﬁsh an'd pﬁlﬂlr}’, S,ources: Cerea]sI pulses and green Ieafy
according to need and stores. absorbed efficiently as intact haem, vegetables; Fe?* is reduced to absorbable Fe2*.
| TmTE: aEeTEaT § WER & then iron is released.
SRR SR A T g}am et ¥ e 34, qred & gt TR e,
{10 15% 3y 2 g | ﬁﬁgﬂﬁgﬁl o Fe"am?lumﬂ'lﬂ‘ez ﬁtrﬁaﬁ’fm )
Mechanism ofAbsorphon / mﬁma‘n’ruﬁm
‘€R Fe** enters :ntestans! Iron is stored as ferritin Ferroportin transports Fe?* is oxidised to Fe3* || g~ Transferrin carries iron
| mucosal cell through 9 orsent to blood. ‘@ iron mtc- bloodstream. ]r and binds plasma to bone marrow, liver
DMT-1. HRA BRE FEIH i transferrin. | and tissues.
Fe?*, DMTlrgmsfrihr wufea ar e i S Fe?* sifarefige glaw Fe?* ZIAR AT &
gﬂvﬂaﬁ_ﬁmﬁ ST E | | T 37 AT bl e, qFd T 3T
Far il e - @ g gl S} o o A B
o~y (O 0 e A
| ! ; - —
@9 N5 U (ironstorage) £ B A, el
: ' ) @ *- @ _ Liver
Apical side : : - . 'l'ransferﬂn : : -
(brush border) — SR .
o ] " Tissues I |
Intﬁtlnai mumsal cell J 3 Fdd
Regulation / v 0? g tighyian Factors Af Affecting Absnrpﬁon 3 ]
2 Hepcidin from liver is the main regulator mﬁ'ﬂ"ﬂ ! gvIfed S a1el R
F el ol ﬁj@ Femwtm I( mcnmsmmmﬂtf )
High hepcidin blocks ferropartin — l absorption. T
e e B e § - vl g &1 o {__._
Low hepcidin — 1 absorption. Low hepcidin
A wH ffafe i a5 21 (imi}fﬁ:%q} Ik %’EE Gaar?z*al;“ I J
Liver (‘7!"3) Hepc:dm Almptu&mesmnm deficiency, anaemia, pregnancy 0 DECREASE I /m-g 'lr 1
Ffegfen and increased erythropoiesis. -
m#aﬂ‘r;ﬂﬁm , mfereen & aifies uRwG R mfa:q) ‘ ‘ 2 _
et b Tea/coffee  Some antacids
Oxalat lemhes ins -
" m/t:;%*fﬁr‘l' anﬁw )
* m " No specific ac specific active mechanism for excess iron excretion. | Normal loss: approximately 1 mg/day.
Excretlon()flron/ SR &l | aﬁﬁmmmﬂqﬂaﬁrﬁﬁﬁmnﬁmﬁaﬁt mmﬁ Wlmgjdgay
Shedding of intestinal Sweat, urine and facces | Hair and nail loss He:wua!hleeérg i
o "'"“"f:?‘“”“.q'.'gg’ ‘9 geftr, 59 9 5ol ar;aarqﬂaﬁ‘rgﬁ mﬁﬁaﬁﬂm 6 gfms'“ﬁ"“m“m’%m |
il = o) T A il Qa
Skin Urine
e =) () mm) () _ (a) B tarqa) 1

Menstruating women generally Insemore mmthanadult men. Hﬁﬁﬂ#ﬂﬁﬁﬂﬁiﬁﬁﬁﬁaﬂﬁgﬁﬂﬂmﬁﬂiwﬁﬁ?ﬂ%l




'Definition / qf¥ureT

Body water
evel

‘t.- :

vd

Dehydration occurs when the body loses more It disturbs fluid balance and may Normal
water and electrolytes than it receives. a)_ cause serious complications if untreated. | ?
Profeftaror i s & ot @ gogieTse At gl D), 7 7 siger Rz & dvswaw [/ A |l
It T WA & e gt # | _ = 7 e v wivfv sifeereny 8wl 81 Ie Very low
_ Water + electrolytes out , (Dehydrated)
| = (77 + eI 1 i) ull
€3 Causes / R }
Diarrhoea & Vomiting | G Excessive Sweating Fever / §@r Inadequate Intake Excessive Urination
o/m Iee! efeqarﬁlﬁmﬂm [elmﬁ#ﬂl@/mﬁﬁw

3 " A |
It W ‘i - A & S
) £ Y £ T 1)
o ‘ | | s ! X )((} )
v 0) O = I - 0 u
Rapid loss of water an Exercise, hot weather or Water loss through sweating  Iliness, unconsciousness, Uncontrolled diabetes, kidney
electrolytes. prolonged heat exposure. and rapid breathing. difficulty swallowing or lack of water. | disorders or diuretics.

T e R Aty | oW, WA A o adig e @

St deeh, frer i e st 7y, 399 e

D i Rkt | TS | | a1 s s |
Symptoms / F&fur © |
Mild to Moderate / &cer & Severe / 7Y

WA

o Extreme thirstor  Very little or @ Rapid pulse

* May progress

o Dizziness or

goh-AeaW fsfeitasvor 7 il @ ORS «tg-eidt

A § aR-aR & |

ORS replaces water, sodium, potassium
and other electrolytes.

| . Increased thirst  Dark-yellow,
I and dry mouth  strong-smellingurine  urination ~ weakness and fatigue  light-headedness | inability to drink  no urine and fast breathing  to shock
e FRF I AR « TROE, AT FH AT « RREE, TR o TR AR || I@RGTHT eqEEAA  eFWAET o GiF I RAM
| Hege) MaEn Al A EE | FgEE | gobl oPET| | getAdioEr fg@mAam  dig e GikCori )
Treatment / SUTR &
Oral Rehydration / 5t qrsteftaor }[ Continue Feeding | Treat the Cause (@7 Intravenous Fluids
| For mild-moderate dehydration, give water and ORS 9/ HER ELELC 9 / ¥ SR 1 IR / di:fRR EL)
in small, frequent sips. . >

[ HOSPITAL

: : : Treat diarrhoea, vomiting, Severe dehydration, shock or
‘ — . | %ﬂ;:igﬁf;&:g‘fasi ly | fever, diabetes or othermciums inability to drink requires urgent
Use exact water quantity on packet digestible nutritious food. under medical guidance. hlﬂsintal care and [V fluids.
— do not concentrate or dilute. W 9T 9 FER | &%, Ieet, gam, aydg ar | R Frsfelteor, oife an ot
ORS U3¢ &l 3w tde Wi o ot A afiamd | | gurea difRs MR 31 RV & Ry | T 9 IR R e SR
|\L fRveTg —= T, ¥ e &g | sl | T A ITER A | | IV g e | |

Severe déhydfation, shock o

A

iR Prsfeltaor, oife a1 ol 7 6t oR R ae T  SUER HEYaw § |

—a

A

r inability to drink requires urgent hospital care.




Eomp(_mé_l_ﬁs of Nucleotides

Introduction / =g

A nucleotide is the basic structural and functional
unit of DNA and RNA.

Ffeeraterge DNA 3R RNA &t e Heree
v frarere 3o 3

Each nucleotide has three components: nitrogenous
base, pentose sugar and phosphare group

'E!E.’Eﬁ HIEﬂGFlgffﬁ
&I, Yre o1 TIehsT Sﬁ'{ Bivhe TYE|

Nucleotide = Nitrogenous Base + Pentose Sugar + Phosphate
= &R + Uil waéq
o Nitrogenous Base / &R _

J

Nitrogen-containing heterocyclic compound; ciasmf' ed into purmes and pyrimidines.
AEErSge fasmEs AR PR

l

A. Purines / tq;-ﬂ?

Two fused nitrogen-containing rings.

g &l 81 g5 g |

Adenine (A) and Guanine (G)—present in both DNA and RNA.
AT (A) iR 9147 (G)-DNA & RNA 2Hf &)

O

Purme rmg

NH,
N = N "
H H
Adenine (A) Guanine (G)
wSfm (A) _=arl_=-’s=r(G)
DNA & RNA ] DNA & RNA
Dm FRNA DNA T RN

[ B. Pyrimidines / fuftfirdr
One nitrogen-containing ring.

TGO ged G 30|

)
Cytosine (C)—DNA&RNA  Thymine (T)—mainly DNA NJ

WA (C)-DNA T RNA  4T8FF (T)—9@Ta: DNA Pymmdmenng
Uracil (U)—RNA

A/ (U)—RNA drea)
” pl, G |
Cytome (C) Thymme (T) Uracll (U)
H1ERA (C) engfid (T) of¥a(U) |
DNA & "~ Mainly DNA
i, (am ) | W

9 Pentose Sugar/ ﬂé\ﬁr ITEhRT

Five-carbon monosaccharide.

ufe-wre arelt AAEsEE % ¥ TTO; AT : et & C-5' @ 92
B-D-Ribose—RNA | B-D-2- %eulynbose DNA" ' Deoxyribose has one less ‘ P3mm‘rlde;;§$ ar;amltre fm n;g;v;-:]}_];r ;ﬁﬁﬂ 3
Bln- B N gygen g C,adfm Adjacent nucleotides form DNA/RNA chains through 3'-5" phosphodiester bonds.
5" CH,0H 5 CH,0H sifeirglr # 2' @R ||| oryqr & gfeeierse 3'-5 RSB 46T @ DNA/RNA J&eT 313 &
Y sifeitor g 8l One, two or three phosphates: AMP, ADP, ATP, ‘
———— || ©®, & a1 #7 wrbe: AMP, ADP, ATPI
Base attaches to sugar C-1' - i
by a B-N-glycosidic bond. N ~CH,
| OH OH OH H 87, W1 @ C-1' A o1
B-N-TegITdfeEs dy ; |
Ribose (RNA) Deoxyribose (DNA) qRT TS ¢ o 3 o 0 ‘
| g (RNA) Staifaiirzate (DNA) ok 3'-5' phosphodiester bond
: ) | 5" @ @ ST v 3'-5' BRAERTRIdY

Hqﬂwﬂﬁm

6 Phosphate Group / ®i¥the THg

Derived from phosphoric acid; usually attached to sugar C-5".

Nucleoside and Nucleotide / qf%m‘mlsz Tq' =faess

Example: Adenine + Ribose — Adenosine; 7'

Base + Sugar = Nucleos:de
8R&® + Tl =
NH,

| ﬁ}+@-}'g?w

Adenine
| (@f) et fq@a’rﬁm

fq@q‘lﬁ:r}

Nucleoside + Phosphate = Nucleotide

C&?"T.P

+ Phosphate —+ AMP

qfaaﬁzrsg FETERT: TS + Tt — G,
+ BiEhe — AMP
R
AMP ADP ATP
(tﬁhﬂrc'} (wwide) | (@ we) | (dfiT eheke)




Diseases Related to Protein Malnutrition

e OiNer | Heiftd I
Introduction / 9R=g p—

Protein—Energy Malnutrition (PEM) results from inadequate protein and energy
for growth and body functions; mainly affects infants and young children.

"‘1
5r;| |

Wit gtwor (PEM) 53 @ wiRes st &g e wiéi ok o @ | N3 S | oo
| B &; ee: FRIsgeil @ gt wdl bt i e @1 Protein-rich foods / 21 ga JgR w1 v R |

€) Kwashiorkor / F=1fRiiRaT

Severe protein deficiency, often with relatively better calories;
common after weaning to a carbohydrate-rich, protein-poor diet.

TR W &t Fft; e gerTes $9 9 dgaR | I

9 Marasmus / 3RS

Prolonged deficiency of protein and calories; linked with inadequate
feeding, early weaning or recurrent infection.

I @ et &t & st sroate smeR, ot w@Eum geR @

, alvfe, agier a7 Jeet e

Thin, sparse, dry, discoloured hair.
e, ﬁiﬂﬁéﬁ'!ﬂfﬁml

m

=

FrelgEge-Jad, SIEH-F4 JER & Ik | TR-TR TFA & |
Clinical Features / W% #&f0] Clinical Features / 9@ #&701 |
@ Oedema—feet, legs and face; low plasma albumin. Severe loss of subcutaneous fat and muscle.
@ @ ¥, 217 7 350, 9 veio Qe | P;}n 'C."_‘{;‘,’{if“ w1 & AR $ a3 Rt o sk e
\ Growth retardation and reduced weight gain.
313 9 39 7ea & SFme | Very low body weight for age.
Y & HTER et 9 Tor |
/. _ ‘ M}mc]e wasting and weakness.
: = 1 471 S| Thin, wrinkled appearance.
A 3P Fatty enlarged liver. e 74 lfar Y|
T U el I
Ll ! Prominent ribs. _
s s Patchy, pigmented, scaly or peeling skin. i e Iudt g afer

\ Delayed physical and mental development.
ifte @ AR e # &)

9 Marasmic Kwashiorkor / ﬁ?ﬁﬁ ?ﬂﬁl‘lﬂm

Mixed severe malnutrition: marked wasting with oedema; high risk of complications.
firfsre Tiefiz urgor: arcafies g & Oy 9i; SifecTaral @ siftres e |

Major Differences / W@ 3id¥
Feature / f3319ar Kwashiorkor / SFaTiR1aveny Marasmus / BRI

Main deficiency / &7 & Mainly protein / §&Ia: WiéH Protein + calories / L'I_‘I_ﬂ;?j S
Oedema / Y% Present / 3IuferT Absent / JIfET
Subcutaneous fat / &= & A< aar Partly preserved / T8 ﬂiﬁl‘r’! Severely reduced / Wﬁﬂifﬂ'
Muscle wasting / Fiaaeft & Hidden by oedema / 1% & 5 el € Severe and visible / i3z 7 =%
Fatty liver / S8R g%d Common / AT Usually absent / Wrg: 3=ufea
Appetite / @ Usually poor / HFI=IG: HH Often preserved / Wrar: &+t Tgeft & |

@) Prevention and Management / AT T FEYA

Breastfeeding, timely complementary feeding,

hygiene, immunisation and early infection treatment.
WHIH, §94 W [T AR, eddl, Saa
q TEFA & ofig ITER |

Balanced age-appropriate diet with
adequate protein and calories.

I F wfmﬂaﬁqﬁrvﬁﬂ

Severe cases need medical assessment, gradual
nutritional rehabilitation and treatment of
dehydration or infection.

Tz fRf # Rftedia Site, e diwor
gqafaam

[EFHT @ JTER




Clearance and Creatinine Clearance

Cis

T g fpufefaa o

IREE3)

: 1. Renal Clearance / 39eT =ii®

Volume of plasma completely cleared of a
substance by the kidneys in one minute.
TATSHT 1 g8 A fored 9o U fime §
foelt waref  gofa: frerer 2a €

Indicates renal excretory efficiency;
expressed in mL/min.

Tg g Icdol- &THAT GeTfaT §; gaTS
mL/min £

Plasma
(with substance)

Filtered and | /’
excreted in urine

Urine
(with substance)

[ General Formula / Sm=T

_UxV
(= P

C = renal clearance; U = urine concentration
V = urine flow rate; P = plasma concentration

C = ¥9e1 Feliadsd; U = 9= Higar
V = T3 YaIE &7; P = TASHT igdm

i | 2. Creatinine Clearance / fepufefas

FART

Used to estimate GFR and assess
renal function.

Volume of plasma cleared of creatinine  Creatinine Skeletal

by the kidneys per minute. in blood Minimal or no ® Creatinine is continuously produced from  muscle
: tubular reabsorption creatine metabolism in skeletal muscle,

Tt ar i e fipofefa & i of creatinine Rt e mradfal 3 Rk

T Fi T AT Ht 7T T TR F |

[ Principle / frgia

® Freely filtered by glomeruli; not significantly |
reabsorbed by renal tubules. )

T O Wae ¥ ¢ et g )

V = urine flow rate; P™ =

UxV

=

¢ = Fpufefi aeltee; U =
V = 4 ¥ag &7; P = T

Glomerula Creatine
GFR T 3T a1 gerh BT 1 filtration HE Sl e
s 8 S e | & Uiyt e
\ e | @ T gl SestT GFR a1 i 2t 1
[ Formula / el [ Normal Value / TT&=T |1

C*" = creatinine clearance; U™ = urine creatinine
plasma creatinine

T

Healthy adults: approximately 90-120 mL/min
I J9h: o719 90-120 mL/min

Varies with age, sex, muscle mass and body size;
decreases with age.

g, foim, wigtef wErd 9N & aneR W A,
m%mmh

( Procedure / wfgsar

Measure total volume

and urine creatinine.

FoA T AT T
(_éafamf?rﬁqmﬂfr
| mL
— 250
— 200
— 150
— 100
— 50

Collect urine accurately
for 24 hours.

ol Al
24 °e T Tehd HY |

L R I e |

(

4 N

Collect blood sample
for plasma creatinine.

Calculate urine flow rate
and apply the formula.

FERCIaEEar e

Clinical Significance / ~fe=ia mee
( ) Low value indicates reduced

filtration or renal impairment.

S A °e fheeym A
o faew &1 gaha )

Assesses renal function
and estimates GFR.
TP HI FT AFHer
auT GFR &1 37 AH |

Guides renal dose adjustment
of medicines.

g | Iewita sitaferi &t
QOF g H HETa |

Monitors progression of
kidney disease.

gah A At wfa
A

[

'e




Functions of Phosphorus and Chloride

HIEhRY Ud

aiﬂ'asg%m

Introduction / uf=rg
Electrolytes are charged minerals in body fluids that maintain normal physiological functions.

FeagIaEe IRR & Fal A mafda @ €, S wer ariRe g @ v g

Phosphorus occurs mainly as phosphate; chloride is the major extrac

\  Extracellular ——
N fluid (ECF) /. @~ =

ellular anion.

BRI e W&mﬁmmmmﬁmmﬁmﬁww%l Phoshate  Chiorkde U\:B-;!;I;

(PO.E ) (cr)

@) Bones & Teeth / &f3ai vd aia

S o gresiediuiee Nt 4 |
| R Fre @ Fore & ¢ | Can (PO} (OH),
9 Energy / &t

ro Phosphorus (Phosphate) / ieh (BiEhe)

€@  Chloride / irres

Combines with calcium to form
hydroxyapatite, providing strength
and rigidity.

\ 4

.\

o Fluid & Osmotic Balance / 34 0 W0 Hgei

ECF (extracellular fluid)
volume, osmotic pressure and & :
e

water balance. & ( @ ) aaa

|| wifm & ame ECF A, wwwr YRR i

Works with sodium to maintain ECF

Component of ATP, ADP and creatine 5 ATP <=

cell division, growth and protein synthesis.

Eﬁaﬁﬁﬂﬂﬁqmmél | () " Water balance
e el Peeieutty (ﬁﬁﬂﬂm)

phosphate for energy storage and transfer. Acid-Base Balance / 3/%1-&R Hﬂﬁq
ATP, ADP @ ]%Qﬂ? W 1 0es; E storage;nd transfer ] = €l-
Foll TR a AR § WeT | N s ) Maintains electrical neutralityand /R, B | meintains
—— ——— 1| tcid-base balanceof body fluids. /- \ L\ | clectrica
9 Nucleic Acids / =favids ¢ffe s o 7e Bfgmaeema [ Add) || ((Base) | neuality
Part of DNA and RNA; essential for —- HrA-GR Hde o1 W | N A

DNA & RNA &1 1, &1 Ao, RNA

e 3 et st g v 9 GastricHCl/ FS0THCI (. o,

o Cell Membranes / aﬁﬁm @Iﬁﬁ e 1| Forms stomach K for protein () '\ g e
ADE 2 digestion, pepsin activation and A b s digestion

Phospholipids form the structural TG R (gdr) || destruction of microbes. j ""}{lﬂﬁq )

framework of cell membranes. “’u ““ H “ U hum Hydrophobic ||| 3TT9R ¥ HCl &1 Wi e, o

RIS i e l :‘;ém” AfR witgur @ gewsita famne | Mi&ﬁdm

I SUvEl S ¢ | mm[lp[dhﬂwtmam}'mﬂmJ jf sl (qessita famm)

6 Acid-Base Balance / 3-8 #qe | @) cuoride st/ i e

Phosphate buffer maintains normal | e et HEDy S s o Imﬁ;‘“ N

H,PO,~/ HPO -
pH of blood, cells and urine. e /R

CI” exchanges with HCO3~ across (4 plasma)
RBCs during CO, transport from (

L)

hitthe 0T Yo, HITSIRI3N 9 il T tissues to lungs. _
| 1 A pH FY T £ 4 pH || e 2 g v O, g & 4 R

|| €I, RBC HHCO, ufafmy CIIN Lungs
0 Metabolic Regulation / srag=e Fam= a8 {from plasma) (mn%% - ()
Phosphorylation and dephosphorylation + PO
regulate enzymes, proteins and pathways. "'r _’ ' ‘ 6 Nerve & Muscle / aﬁﬁf t,!a

BHIEBRISEEH @ STBpRISeeH : = POE' Enzyme
UwgH, Wié T amT &t A s %‘l [lnactwe} (active)
o Muscle & Nerve / #igieht vd df3e

Supports contraction, nerve function \,\J(/ . Motor neuron
and cellular activity through energy - _) @
metabolism. (

Fell AT gr g, dfe Eﬁlﬁ f"(ﬁ\v :: n

7 Py 1RRAM ¥ vers | AN (il i) |

5 muscle actwlty

. | supports nerve impulses and




Biological Role of Fatty Acids
<t Tflis &t Sifas

Introduction / UR=T
Fatty acids contain a hydrocarbon chain and a carboxyl group; 0
they are important components of fats and lipids. /\/\/\/\/\/\)L
%8 qftre & gregierd o @ Frateve wg e 8; HaC OH
# a1 vd fafve & wewagof ues ¢ Fatty acid (general structure) N l:.l id dro let
They perform structural, metabolic and regulatory functions. % ufire (g wve) (Fn fat c.ﬁn
3 eI, FATTR qo P FTd a8 ﬁ@?
(e 7) |
o Source of Energy / mf & Hid " 9 Energy Storage / F5il &1 TUg _—
B-Oxidation produces a large "ﬂﬂ: AN B3 o | Excess fatty acids form Fatty acids _ 4 \ "';'"
31|;1:utng 0;( ATII; Fat provides \ . / :_rig]ycerk}es st{t:-red in adipose T Glycerol
about 9 kcal/g. \ -4 J issue—a long-term reserve. b
&/ during fasting.
- sitaefier & aféres ATP ( .
T & | T @ F | kealfg || wfofam bt ofds grsfiermes. N Ay S
9 keal/g ot foert AR TN Fd A I 8 L Adipose tissue
J et Fott sisw A E| (FRPOrIEs) (@ 5ew) |
e Cell Membranes / o Essential Fatty Acids / smasza thet uiers
Components of phospholipids Diet supplis linoleic acid Um;ll:_lg ]ac:d a- Lmﬁ)en;n;: acid
and glycolipids; maintain and a-lindlenic acid for | /N AAN | (A AAAS
membrane structure, fluidity growth, brain, skin and T =
and function. immunity, e TR
wrRERIfRS 7 TS TR 3 foriifers a :
& wew; el &1 W0E, (0 “'Wﬁ*mﬁﬁg . i Sk G oy
= u n o mmuni
el @ B 0 T éﬁnimﬁﬁima Ll Vagetabh s, ofows wa I W
= —_— J
6 Regulatory Molecules f ﬁ?-TI‘HHi o Vitamin Absorption / ﬁETﬁ? masﬁm
PUFAs form prostaglandins, Pro Dietary fats aid absorption
thromboxanes and leukotrienes, of fat-soluble vitamins
regulating inflammation, BP, A D, EandK
clotting and smooth muscle. SER T,
PUFA & wrereifeH, ' Blood S fror
Ui e ?«gﬁ’lgrsq T dsnooth A D EaK%
o, BP, o1 @ foael B atotian)s fnﬁmg &) || i # weww &)
| wiwieft Preifi wv ey mﬂb[
o Protection & Insulation n / e Td e ’ 0 Ketone Bodies / 121 afdlsr
Adipose fat cushions organs; | iV \ IMaintains || Dyring fasting, starvation or [Fatty acids :
subcutaneous fat reduces F j; Vo ¥ b:;i?m" | carbohydrate deficiency, liver _ . ﬁ?::ef:ﬁ::ieu.
heat loss and maintains Tqwemi || convertsfatty acidsinto | N | muscle, heart
body temperature. | alternative fuel—ketone bodies. £, | S i R, st
T Faw I @ de d \ ; I I9aTH, bhad o ; agadg
e & e AR e (K Reduces & it 7 el uftrs 7 | 0 afeE
o1 g1 geTa aTaH " Fat cushion mgg.t ﬁﬁﬁaﬁmfﬂgﬂﬂ?m
| &g T g (@ F9) e ¥ geea § |

o Cellular Regulation / IfrbrT fome i WO
derivatives
Fatty acids and derivatives regulate cell signalling and gene expression, (44 vftrz 3 agmq] @ ﬂ E&

influencing metabolism, inflammation and insulin sensitivity.

& yRtrs 3 39 g PRI Haa an o aveari rdfie Kece AV o
& i ptor " -

T, o 3 o waeiierr # sl ¥ ¥ (Ré=R) Cell nucleus / Fifirar ity (eger )




Molisch’s Test
HifersT

qaeTor

Introduction / 9=
OH Molisch’s test is a general qualitative
0 test for carbohydrates.
Hifersr wevr FrElEEge Hf TgaH
OH
OH &7 U TUneHe Getor 8 |
OH Given by monosaccharides,
Glucose disaccharides and polysaccharides.
(a carbohydrate)

g AFraEse, SEdese qur
Uleliege grT far s 21

a-Naphth(;]
in Alcohol |

Sample
solution
(upper layer)

g« Violet ring
| (at junction)

| Conc. H,S0,
(lower layer)

Principle / fagia

Conc. H,S0, dehydrates carbohydrates to Cazb:h;flme
furfural or hydroxymethylfurfural. J

Hig H,S0, Faigrgae &1 fFteliaor

TR A1 BRgI eI S 81 oINOH
These react with a-naphthol to form a violet complex. H
¥ - | fferar aR & Qe = €

Molisch’s Reagent / #ifersr it
i Alcoholic solution of a-naphthol
Furfura éftFil'lﬂ' Qﬁﬁ’g}% e
derivative a= ® J
Conc. HzSOq / OH
4, (ehydration) Q‘CHO Molisch's
Reagent:
cf-Naphthol
a-Naphthol in Alcohol |
(o-AFerter)

Procedure / yfshar

f

Take 2 mL test solution
in a clean test tube.

—

8

®

reagent; mix gently.

Add 2-3 drops of Molisch’s

Tilt the tube; add conc. H;SO4
slowly along the inner wall.

A% @t & 2 mL wiferer s #1 2-3 2 W FHE AR & TER
Titerr faeras | | grea it e | mﬁstﬂ4!fﬁ31ﬁl 1
_ 2-3drops/a
Molisch's reagent

Add slowly

Do not shake; allow two
separate layers to form.
7 femd; & sre uwd
g9 2 |

| Test solution
(upper layer)

<~ Violet ring
(at junction)

\

| Test solution _— Conc. H,S0
J @ ml) along the wall e I;yer‘)
i i N r LY d s = Y A
Observation / 3/9eiled | Inference / fisme Reaction / 3ififerar
Positive (EFTHS) Negative (FRT) || Carbohydrate
Positive: (Cg.ghicos) - oon
Carbohydrate present. Gt D \
HRT: FRIETee DRSS ”CHO
1 OH
IuferE OH Furfural
: OH  + OH derivative
Violet or purple ring PR NG e a-Naphthol -
4 No violet ring = Carbohydrate absent. Add cone. H2504 slowly along
at the junction = Negative test * e
Positive test. ' FUNHS: FEgsec - the tube wall; it is highly
2 et & B R oA = W I | Violet-coloured complex I corrosive and generates heat.
T & o = FOeA Titeor || aﬂ_ﬁmggz_) WHZSO.;WQ?'HFF:I&&
AT T | PRI+ || 31e¥; 7 sl dams §
o-AFfT - I T ANE || 3tk zmw sm=m I




Abnormal Constituents of Urine
A & U HSh

Normally urine contains water, urea, uric acid,
creatinine and inorganic salts.

W 93§ o, ufire, frufefRa
mﬁgﬁmmww

Disease-related substances appearing significantly
in urine are called abnormal constituents.

A F 3% aan § e a s garef
A ¥ W UTH Hegd ¢ |

we Protein / Wi

Proteinuria or albuminuria: glomerulonephritis,
nephrotic syndrome, hypertension, pre-eclampsia,
fever or strenuous exercise.

ro Glucose / 7@IsT

Glycosuria: seen mainly in diabetes mellitus;
also pregnancy, stress or renal tubular disorders.

a1 g Aot AR & o ﬂmélﬂﬁﬂ”‘! wefRET: ga A, I W,
Test / wdteror: Benedict's test or glucose oxidase b 3 " |
strip / #3fae ar W sitediEe iRy Glucose Test / GtaTor: Heat coagulation or sulfosalicylic

amdtest!ﬁ?ﬂﬁ'@ﬂﬁ&ﬁmmﬁﬁﬁﬁﬁ@g

9 Ketone Bodies / e afgia o o Bile Pigments / fUw auis

Ketonuria: acetone, acetoacPhc acid and i'lat:)k CHs Hac)ﬁ'o Bilirubinuria: seen in obstructive jaundice
gl hgvdrox¥butyr1c acid; seen in uncontrolled Acetone ld and hepatocellular disease.
abetes, fasting, starvation or vomiting. 2 ﬁ?ﬁ?ﬁiﬂm T diferar
: GE

ﬁ@l’iﬁmmﬁdﬁﬁq@im W WCOOH ﬁm@ﬂﬁﬂﬂﬁﬁfﬂ

a1 AR Ject 4| Bilirubin

Test / Tt&roT: Rothera's test or ketone strip / _-Hydroxybutyric.acid Test / adteror: Fouchet's or Gmelin's test / in urine
| TR wdtgror an e gy “tﬁ‘i‘!mfrﬂﬁﬁqﬁm
(@ Bile Salts / forr aaor 0 Blood / =

Haematuria: intact RBCs in urine; may occur

Appear when bile flow to the intestine is I
in stones, UTI, trauma, glomerulonephritis

obstructed, e.g. gallstones or bile-duct blockage. /4

et qudt a7 e elt &t somEe § s s /| A bi et || OF wrinary tumours

diferar # uig w3 £ \O# . m ﬁ;ﬂ%ﬂﬂa TSR

Tt/ TN Hay’:;ulphur R test / mﬁ#talﬁgg:n:es Test / ydtaqor: Microscopy or reagent strip / .
& 1 BT 9ISy e q&msﬁaqﬂwmﬁqﬁzﬁzﬂ RBCs in urine

o Haemoglobin / ghireifas

Haemoglobinuria: free haemoglobin due to -
haemolysis, mismatched transfusion or or pyelonephritis. \ AN
severe burns. rafian:; sifie WBC; UTI, Riersfem ar & @ &
ghreiferfar: e, sria @ YIS I Y| o) P

? et
3mur a1 TR Sier J | Haemolysed RBC Test / GH&T: Microscopy of urine sediment / Pus cells (WBCs)

ro Pus Cells / #aTg HIf3Hg A f@

Pyuria: excess WBCs; indicates UTI, cystitis

4

AN

(releasing haemoglobin) Tﬁ e w&ﬂ' e i pilie
o Urobilinogen / {?lﬁf%ﬁﬁ:{ @ Casts and Crystals / &Re g faa‘ea_
Increased in haemolytic anaemia 7

RBC, WBC and granular casts indicate renal
and liver disease; absent in complete disease. Cystine; leucine ani tyrosine crystals
biliary obstruction.

suggest metabolic or liver disorders. '
RBC, WBC & #-eR e g8 U, Q

gmifaifes® vifar @ aga T H agar;
wmm&%. ' Liver -+ R, TgEIA SR fobeeet ‘
(conversion of bilirubin  Urobilinogen || ey 77 TFd fder gvid 1 Cystine
to urobilinogen) in urine crystal




Vitamin C
faer= C

[ Introduction / gfe=ra HO 1
Vitamin C (L-ascorbic acid) is a water-soluble, heat-sensitive H 0
vitamin. Humans cannot synthesize it, so regular dietary HO
intake is essential. i
faerfm C (L-wwaifee ufds) o & T 0 » N — 18
FT-Hagee e §1 ae o’k 39 71 991 e, Vitamin C Water-soluble Heat-sensitive
| wﬁ-’m 3TER & Frafia du7 s 3| (L-ascorbic acid) o d el Fow-ddgaeha |
[ Sources / @id Long storage and |

excessive cooking
reduce vitamin C.

T HEroT AR AR
u&HT et C weR g

Amla, guava, oranges, lemons, tomatoes, strawberries,
kiwi, peppers, broccoli and green leafy vegetables.

v i, sitepctt aom &8 vReR wfssrat |

e e . o B

[ Functions of Vitamin C / faerfi= C & &rd
Collagen Formation / ®tera famfor Wound Healing / €79 931
Healthy skin, gums, bones, teeth Promotes tissue repair
and blood vessels, : and wound he:i‘lfl:g
T, 7YE, giedn, ald 9 Fad 70T AR U
T aIfgenIt aey W@ar gl o H T |

Protects cells from free-radical Converts Fe** to absorbable Fe?*

damage. :;:o irr:lplor?-lves non-haem iron
mﬁlil ot Fe¥* &t aiftrs sraviif§ea g amer
Fe** ® Sgaieht AT1-gIH ST
. 1 HaRiToT qrar g |
[ Immune Function / WfeRam &1d |, )(f Other Metabolic Functions / 3= sraru=r<t &
Supports immune cells and - o, e e Helps synthesize carnitine and
resistance to infection. nemur:mns?'l:)t(t:_rs; supports
wioran St AR PrEE 2 T
e auT-u TRy & wgEE e, "Rigier T
| ' o W T H era | |
Dmly Requlrement / aﬁa; TG T Increased need: pregnancy, lactation, smoking W

Adult women / infection and wound healing.

75mg/day ] HHHT T T T
75 mguﬁ'rhﬂ

Deﬁcrency Disease — Scurvy / @it &1 3 — @5l ]
efic causes scul ue to defecti
Prolungedd ]mqhgﬂf mf;:;fu:' defi tvegrogfam

Ef—'zz: __\/-——_/ﬂ'_ = i - ;,
Swollen, bIee&iné gums Delayed wound healing Easy I:mising; ;;h:n haemorrhages w“’j';ﬁ Pf:Itrn‘gue.
qﬁamﬁhw@ e A # 3 Imarh @ e 7 = T, T T A B

Excess lntake / 3t a9+

Excess supplements may cause nausea, abdominal cramps and diarrhoea.
Avoid unnecessary high doses.

9fs awititz & naeh, 3o F U3 ok o 2 aFd § | sEYas s arr @ &
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