Program Dlploma

SubJ ect Blochemlstry

SZ-BCHEIT

' 1. Course Code - ,
- 2 | Course Title _Clinical Biochemistry (Paper 1)
©3 | Course Type (Core Core Course '
R ‘Course/Electlve/Generlc '
| Elective/V ocational/....) _
4 Pre-requi'site (f any) To study thls course, a stadent must- have had
L ' . ' the subject Biochemistry in First Year.
5 | Course Learnmg outcomes After successful completion of the course, the student
L (CLO) : will be able to: |
“Gain  concepts of assessing the human | -
physmlogy using,various b1010g1ca1 fluids.
. Attain. knowledge about normal composmon of
- body'fluids. o '
Understand the mechamsm of metabohc o
_dlsorders at molecular level and drfferent L
parameters used for dlagn051s of the disease in’ |
the clinical laboratones _ , .
Seek employablhty m dlagnostrc and research :
B L institutes. g
6 | Credit Value N Theory- 4 W
| Max. Marks: 30+70. | Min. Passmg Marks 33

- Total Marks




| Total No. of Lectures-Tutorlals-Practlcal (m hdurs per week): 4 Hours/week
L-T-P: Total lectures- 60 hours '

| Umt

Topics '

| No..of.
" | Lectures

i

]NTRODUCTION TO CLINICAL BIOCI-IEMISTRY
Basic concept of clinical blochemlstry, defmmon and its scope in

B diagnosis of diseases,
| Standard units and abbrev1at10n of blologlcal constituents. L
Quality control: Manual versus automated processes in a clinical laboratory.

Key words: Dlagn051s of d1sease blologrcal const1tuents quahty control,

| clinical laboratory.

16

IMPORTANCE.OF BIOLOGICAL FLUIDS

| Collection, and _preservation: Blood, Serum Plasma Urine . and
v -Cerebrospinal fluid (CSF). :
| Importance of biochemical analysis of blood urine and CSF.

Normal values for 1mportant const1tuents in the blood (plasma/serurl1)
CSF and Urine. '
Key words: Body fluids, blood, serum plasma CSF ur1ne

| CLINICAL ENZYMOLOGY: :

- _Deﬁnmon and 1mportance functional plasma enzymes non-ﬁmctlonal

,plasma erizymes and isozymes.

- | Enzyme pattern in.health and dlseases Wlﬂ’l special reference to serum-

| alkaline -and acid phosphatase, GOT GPT, LDH CPK,: acetyl cholme _
"']esterase and lipase. -

| Key Words: Isozymes, plasma enzymes, GOT GPT.

| DISEASES RELATED TO METABOLIC DISORDERS: . ~
‘Hypo and- hyperglycemla ketosis, glycosylated hemoglobin (HbA1C). ‘
Lipid malabsorptlon and steatorrhea role of lipid profile in d1ag11031s of
disease. .

Inbori: rerrors of ammo acid metabohsm- alkaptonuna phenylketonurla

R a1b1n1sm Gout and hyperuricemia.

Key words Hyperglycemla d1abetes ‘HbA1C, ketos1s mborn errors

‘Gout.

0 ] 15

| ORGAN FUNCTION TESTS:

Evaluation of functional tests of liver, k1dney, pancreas heart and related

| disorders. :

| Bile: Plgments Chemlcal nature and physmlogrcal s1gmﬁcance D1rect and ,
indirect bilirubin and pathophys1olo gy of Jaundice. - ' -

| Key-words: Organ function test, liver disorders, card1ovaseu1ar d1sorders

| kidney" d1sorders pancrea’uc drsorder Jaundlce '

i

' Keywords/Tags




Text Books Reference Books Oti;er resources

1 Suggested Readmgs

1. Chatterjea M. N., Shmde R, “Textbook of Medical Blochemlstry, Jaypee Publications, .
Medical pubhshers 2012, 8th Ed
2. Nelson D. L., Cox Michael M., “Lehmnger Prmc1ples of Biochemistry”, Intematmnal
Edition, CBS pubhshers 2004, 4th Ed. -
.3." Murray RK., Grannér D.X. , Mayes P.A., Rodwell V. W “Harper ] B10chem15try” Prent1ce
Hall Intematlonal Inc, 2009, 28th Ed. .
Zubay Geoffréy L., “Biochemistry”, McGraw Hill, 1997 ’
Gupta S.N.; “Text:book of Biochemistry”, Rastogi publications, 2015, 2“d edition.
Berg J. M., Tymoczko J. L., Stryer L., “Biochemistiy”, W.H. Freeman, 1995.4th Ed. " -
.( Powar C. B and - Chatwal G.R, Blochemlstry,Hmalaya Pubhshmg House, 2017, Sth
- Edition. -
B SatyanarayanaU ,ChakrapaniU., “Biochemistry”, Elsevier, 2013, 4th edltlon ,
.. Hall J.E. and Hall M.E., “Guyton and HallTextbook of Medlcal Physmlogy” Elsevier
~ India, 2017, 2™ Edition.
10. VasudevanD. M., Sreekumari ‘S., KannanVadyanathan “Textbook of Blochemlstry for
‘Medical Students” Jaypee Pubhsher 2016, 8" edition.. '
’ 11 Books published by M.P. Hindi Granth Academy, Bhopal
2. Suggestlve digital platforms web links '
~ 1., http://www.britannica:com

2. http://en.wikibooks. org/w1k1/B10chermstry
3. -hitps: //WWW msdvetmanual com/
4. https //WWW mphmdlgranthacademy org/

Nowvs

\0 00

| Suggested equivalent online courses:

| Suggested Continuous Evaluatlon Methods ,

Maximum Marks : 100. .

. Continuous Comprehensive Evaluation (CCE) 30 marks Umver51ty Exam (UE) 70 marks

Internal:Assessment : | Class Test - : Total 30

Continuous Comprehensive . | Assignment/Presentation
Evaluation (CCE): 30. , ' ' L .
External Assessment : | Section(A) : Objective Questions | Total 70
University Exam Section: 70 Section (B) : Short Questions =~ | -
T1me 03. OO Hours , " | Section.(C) : Long Questions




Sess1on 2022-23

, SubJect Blochemlstry

Course Code

S2-BCHE1P

T
-2 | Course Title : Clmlcal Investlgatlons(Practlcal)
3 Course Type (Core Core Course . '
' | Course/Elective/Generic B
o ‘.Elec'tiv’ej/Yocational/....).
" 4 .| Pre-requisite (if any)- To study this course, a student must have had the subJect
R AL o B1ochermstrymF1rstYear _
5 | Course Learning On completion of this course, students will be-able to:
L ~“10uf¢0m¢8.(CL0) : e - Gain practical knowledge and develop techmcal _
| - " skills towards various tests performed for d1agnos1s o
of diseases. '
. Learn the handling of chmcal samples and analyze
" various constituents of these: b1olog1cal samples
T e . e Attdin knowledge of organ funct1on tests. -
6. | Credit Value Practical - 2 e ' '
7 | Total Marks . Max Marks 30+7O ‘Min. Passmg Marks 33‘ |

L-T-P Total lectures- 60 hours

S.No. . Suggested list of Experlments No of .. -
7 _ . Lectures_ g
1 ’Sepa:catlon of plasma and serum from blood : 60:Hrs.
- 2.+ | Determination of normal and abnormal constitients of urine. B
3. | Estimation of blood glucose by Nelson Somogyii method.
"4, . | Estimation of protein from serum by biuret arid I.owry methods.
5. | Estimation of serum albumin and determination of A/G ratio.
6. Determination of cholesterol in serum. by Zak’s method.
_7.-. | Determination of SGOT and SGPT activity.
8L "Determma’uon of acid and alkahne phosphatase act1v1ty in -~
, | serum. : o
.90 Est1mat10n of conJugated and unconjugated b1l1rubm in serum. *
, 10, .| Estlmatlon of' creatmme in serum and urme by J affe 'S method
Keywords/Tags R - ‘




Text Books, Reference‘Books» Other resources

L Suggested Readmgs
1. Plummei D.T. “An- Introduct1on to Practlcal B1ochemlstry” TataMcGraw ‘Hills
Publishing Company, 2017, 3" edition. '
2. Sadasivan. S. Manickam A., “Biochemical Methods” New Age international
' Publication; 2018, 3™ edition..
3. Swarup N., Pathak S. and Arora S. “Laboratory techmques mModern Biology”, Kalyani
- Publishers, 2004.
4. .Gupta R C. and Bhargava S., “Practlcal B1ochem1stry” CBS Pubhshers & Dlstnbutors
2006, 4™ edition.
5. ChakravarthyAnuradha, Kana1 L Mukherjee, “Med1cal Laboratory technology (V ol 1)
- Procedure Manual for Routine Diagnostic Tests”, McGraw Hill India, 2017 3" edition. -
6. VarleyHarold “Practical Clinical Biochemistry”, CBS Publisher, 2005, 4™ edition. _-
7. SoundravallyRaJendlran “Blochermstry Practical Manual”, Elsev1er Indla 2019, ls’t
“edition. -
-8. SoodRammk “Text book of Medlcal Laboratory technology” Jaypee brothers 2015
2™ edition. -
9. Books published by M.P. Hindi Granth Academy, Bhopal
2. Suggestlve dlgltal ‘platforms web links
1., http: //WWW britannica.com

2. " http: /fen. wikibooks. org/vmkl/Blochemlstry
3. Ahttp.//www.mphmdlgranthacademy.org

Suggested equivalent online courses:

!T.Suggeste vontmuous Eva uation
Max1mum Marks 100

Contmuous Comprehenswe Evaluatlon (CCE) 30 marks Umver51ty Exam (UE) 70 marks

Internal Assessment - . .- | Marks | Bxternal Assessrrient Marks
.Class‘ Interaction /Quiz S ' - A ,Viva Voce on Practical
Attehdance _' - I - | Practical Re'cord_'File
' A551gnments (Charts/ Model Seminar /. Rural ‘ o Table work /
1 Serv1ce/ Technology D1ssem1nat10n/ Report of . : Experiments.
Excursion/ Lab Visits/ Survey / Irldustnal visit) ‘ j" T
TOTAL - 30 o 70
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Program D1p10ma

P Subject Blochemlstry -

'Tot-al Marks

1 | Course Code S2-BCHE2T
2 | Course Title | Intermediary Metabolism
3" - | Course Type (Core o Core COurse
N Coursj;e/Ele'c'tJ;ive p G_enel‘ic_ v ~ Major 2/ l\/Ilnor/ EleCtIVC
Elective/Vocational/....) :
4 | Pre-requisite (if any) To study this course, a student must have had
] - : : - the subject Biochemistry in first year.
5. | Course Learning outcomes (CLO) | On completion of the course the students will be able
e Acquire the knowledge of energy production |
: in living systems- by the degrada’uon of
various biomolecules.
e Gain the knowledge of metabolism ‘which is
-the basis of drug designing and opens scope. |
| v for research and  development in’
. pharmaceutical industries. -
l | ~ » Learn about importance of metabolism Whlch
‘ ~ helps in diagnosis of "diseases thus will
: - provide opportunities in clinical ﬁeld
6 | Credit'Value 1 _ Theory -6 '
- | Max. Marks: 30+70_ . | Min. Passing Marks:33




Total No. of Lectures-Tutorials-Practical (in hours per week) 6 Hours/week
L-T-P: Total lectures- 90 hours

| Unlt

. Toplcs D

V
1

| No. of

Lectures

THERMODYNAMICS AND CARBOHYDRATE

METABOLISM
Introductlon generalfeaturesoﬁnetabohsm and ' its 1mportance ‘

Pnnc1ples of thermodynamics, free energy, standard free energy.-
Blologlcal oxidation reduction reactions, redox potentlal ATP and
h1gh energy phosphate compounds. :
Carbohydrate metabolism: Reactions and energetics of Glycolys1s
and Tncarboxyhc acid cycle (TCA), substrate level phosphorylation.
Regulatlon of Glycolysis and TCA cycle.

| Alcoholic and lactic acid fermentation. _ 4
Reattion! and significance of Gluconeogenesis, nycogenesis,

Glyco genoly31s Pentose Phosphate Pathway.
Keywords Thermodynamics, redox reaction, ATP,fermentation,

‘ tr1carboxyl1c acid cycle.

120

| ELECTRON - TRANSPORT CHAIN AND OXIDATIVE
_ PHOSPHORYLATION

Structure of mitochondria,electron transport chain (ETC) and its
sequence Site of ATP production in ETC, inhibitors of ETC.

‘ AHypothesw of mitochondrial oxidative phosphorylation, mh1b1tors
~and uncouplers of oxidative phosphorylatlon

Transport of reducing potential in mitochondria.

Key words: Electron transport chain, inhibitors, uncouplers,

oxidative phosphorylatlon

T16

- | LIPID METABOLISM:
' Introductlon hydrolysis of triacylglycerol.

Transport of fatty acid in mitochondria, B-oxidation of saturated

| fatty acids, ATP production from fatty ac1ds oxidation:
: Blosynthe51s of saturated and unsaturated fatty acids.

_' 'Metabohsm of ketone bodies, oxidationof unsaturated and odd chain
: fattyac1ds
‘Outlines| of biosynthesis of "triglycerides and 1mportant '
'phosphohplds glycolipids, sphingolipids; and cholesterol.
‘Regulatlon of cholesterol metabolism.

| Key words ‘Fatty a01ds trlacylglycerol B- ox1dat10n ketone bodies,
: cholesterol '

18

- AlVI]_NO ACID METABOLISM:

General reactlons of amino acid metabolism: Transamma‘uon
ox1dat1ve deamination, decarboxylation.

Outline of degradat1on and biosynthesis of amino a01ds (Glycme _ ’
Serine, Methlomne Glutamic ac1d Aspart1c acid, Argmme

118

i




| Tyrosine, Proline).

Glycogeﬁic and ketogenic amino acids, Urea cycle. :

Key words Transamination, deammatlon glycogenic amino acids,

. ketogemc amino acids. - ‘ o

5. .- | NUCLEOTIDE AND PORPHYRIN METABOLISM: |18
: ‘| Sources of atoms in purine and pyrlrmdme molecules. )

. Blosynthes1s and degradatmn of purines and pyrimidines.

A Regulatlon of purine and pyrimidine biosynthesis.

'| Porphyrin metabolism: Biosynthesis and degradatlon of porphyrms

Produc‘uon of bile pigments.

Key words Purine metabolism, pynmldme metabolism, porphyrms

- metabohsm bile pigment synthes1s

Text Books Reference Books Other resources

1 Suggested Readings:

Nelson D. I.., Michael M. Cox,“Lehnmger Prmclples of Biochemistry”, International Edltlon, CBS
publishers, 2004 4th Ed.

2. BergIM.: Tymoczko J.L., Stryer L. “Blochemlstry” W.H. Freeman, 1995, 4th Ed.

Murray R.K., Granner D K., Mayes P.A. RodwellVW ,“Harper’s Biochemistry”, Prentlce Hall
International Inc, 2009, 28th Ed

4. Geoffrey L. Zubay, “Biochemistry”; McGraw Hill. 1997. .
" West R., Todd. B., Mason M., BruggenR.V. “Textbook of Blochemlstry” Amerind Publishing Co.
Pvt.Ltd., 1986, 4th Ed

6. SatyanarayanaU ChakrapaniU.,“Biochemistry”, Elsev1er 2013, 4th edition.
7.

Voet, Donald Voet, Judith &Pratt, Charlotte ,“Biochemistry”,Wiley& Sons, Inc. (New Jersey), 2013,
4thed. -

8. ' Chatterjea M.N. and ShindeR.,“Textbook of Medical Blochemlstry” JaypeePubhcatlons 2012, 8th Ed.
9. Books published by M.P. Hindi Granth Academy, Bhopal
2. Suggestive digital platforms web hnks B =
‘1. http://www. bntanmca com
2. http://en. w1k1books org/w1k1/B10chennstry
_3. https://bio. 11bretexts org/

4, hitp:/www. mphindigranthacademy.org
Suggested equivalent online’ courses:

1. https:/nptel.ac.in

(I8

L

ssessment and

Suggestedk Contmuous IEvaluatlon Methods:
Maximum Marks :,100-: : :

Continuous Comprehenswe Evalua‘uon (CCE) : 30 marks University Exam (UE) 70 marks
Internal Assessment: | Class Test Total 30

Continuous Compreherlswe ' 'Asslgnment/Presentatlon
Evaluation (CCE): 30
External Assessment : Section(A) : Obj ectlve Questlons Total 70
Umver51ty Exam Sect1on 70 Section (B) : Short Questions T

T1me 03 00 Hours ’ Section (C) : Long Questions
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