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Rules, Regulations and Syllabus for First Professional MBBS course of West Bengal University of Health Sciences

1. The period of study for the first Professional MBBS course will consist of two semesters, each of six months duration. The first semester will ordinarily commence in the month of August, and the second semester, in the month of February next year. The first Professional MBBS Examination will be held at the end of the 2nd semester. 

2. There shall be two University examinations in a year- one regular and one supplementary first professional MBBS Examination. The regular First Professional Examination will be completed and the results published within mid-September of each year. The supplementary examination will be held ordinarily not earlier than six (6) weeks, but not later than six months, after the publication of the results of the regular examination.

3. Eligibility Criteria of the Students for appearing in the 1st Professional MBBS examination- An undergraduate medical student who has fulfilled the following conditions may be admitted to the First Professional MBBS Examination of this University.

(a)      That he/she has completed the age of 17 years on or before 31st December of the year of his/her admission to a college of medicine affiliated to this University for conduction of MBBS course of studies.

(b)      That he/she has passed the pre-medical / I.Sc./ 10+2 years Higher Secondary Examination, or an equivalent examination from a recognized Board/ University with Physics, Chemistry, Biological Sciences, English, and  a Vernacular subject.

(c)      That he/she has compulsorily attended a regular course of study for the prescribed period in a college of Medicine affiliated to this University. A minimum of 75% attendance in all the subjects is compulsory (including attendance in non-lecture classes like demonstration, practical, tutorial, seminar, group discussion etc.). The attendance has to be certified by the Principal/ Director of the affiliated institution. There is no provision of condonation of shortage of attendance (due to any cause whatsoever), or of appearance as non-collegiate candidate under any circumstances, whatsoever.

(d)     Students not being allowed to sit for the regular examination due to shortage of attendance may be permitted to attend special classes to make good the shortage in attendance to enable such candidates to appear in the supplementary examination, if they already possess an attendance of 60% or above. No such proposal of making good shortage in attendance before next supplementary examination will, however, be entertained for permission to sit for the same regular examination. Candidates having attendance of less than 60% will have to start the classes afresh for the next regular examination of next batch.
(e)       For being admitted to the regular or supplementary examination, each   candidate shall send his/her application in the prescribed form to the Controller of Examination along with the fee as will be prescribed by the University from time to time. The applications forwarded by the Head of the Institution of the affiliated college shall have to reach the University at least 3 weeks before the commencement of the University examination. The examination fee of any regular/ supplementary examination shall not be refunded or carried forward in cases of failure or non-appearance of a candidate in the particular regular/ supplementary examination.

(f)       That he has fulfilled the criteria as laid down in Para 7 below.

4. (a)
Candidates appearing for the regular 1st Professional MBBS examination shall appear in theory, oral and practical examination in the examination center located in his/her own college/institution. However, during supplementary examination the number of centers for supplementary examination will depend upon the number of candidates appearing for the supplementary examination and the geographical location of the institution.

    (b) 
Preferably not more that 30 candidates will be examined on any day for practical and oral examination in a particular subject.

5. (a).
 For smooth conduction of the theory, oral and practical examination, there will be one Center-in-charge for the 1st Professional MBBS examination in each of the centers. The Center-in-charge will preferably be a senior teacher not below the rank of Assoc. Prof. He/ she will not participate as an internal examiner of any subject in the 1st Professional MBBS examination. The Center-in-charge and the office of the Principal/Director of the Institution shall be responsible for smooth conduction of the examination. 

(b).
 For coordination of the whole examination programme there will be one Chairman-cum-internal examiner for each subject of the 1st Professional MBBS examination in each of the centers. He/she will preferably be the senior-most teacher amongst the internal examiners. He/she will make the necessary arrangements for smooth conduction of the oral and practical examination as well as for evaluation of the theory papers in that subject. The Center-in-charge, after collecting all the related documents within 2 days of completion of the oral and practical examination from the Chairpersons of different subjects, will arrange to send all the papers to the University within 4 days after completion of the 1st Professional MBBS Examination. The University will also appoint a scrutinizer for each subject in each center. He/she will usually be a junior teacher of the same department.

(c )
 The Chairman shall have statutory power of last minute selection of examiners (both external and internal), in consultation with Observer/Dean/Center-in-charge, if any exigency arises.

6.  Examiners.   

i)
The examiners in any subject should preferably hold at least a rank of Reader/Associate Professor and must have at least five years teaching experience in a faculty position in recognized medical colleges after having acquired the post graduate degree in the subject from a recognized University. However, in cases of exigency an Assistant Professor with at least five years teaching experience after acquiring P.G. Degree may be appointed as an examiner.

ii)
If the total number of candidates in a University examination in a subject in a center exceeds 100, the University, for smooth conduction of the examination in that subject will appoint five examiners. Otherwise, the University will appoint four examiners for each subject in a center. Two of those examiners shall preferably be from recognized Universities outside the State of West Bengal (Externals). In case of five examiners in a subject one will be preferably from an institution of the state, other than the institution in which the center is located. A reserve list of external and internal examiners shall be kept to meet any exigency that may crop up. Such list of examiners may include recently retired senior teachers of any recognized university.

iii)
When five examiners are appointed for a center, one of the internal examiners will be spared from checking the answer scripts of the theory papers by the Chairman of the subject. 
iv)
The internal examiner in a subject shall not accept external examiner-ship for a college out side the State from which external examiner is appointed in his/her college in his/her subject.

v)
The external examiners for any particular center may remain the same maximum for a period of two consecutive years. Thereafter he/she may be reappointed after an interval of two years.

vi)
In each subject, the theory question papers will be invited from the Chairman of all the centers. In each subject, there will also be a Moderator, who will preferably be a senior faculty member of any recognized medical college from states other than West Bengal and will be selected by the Board of Studies of the University. The Moderator will moderate the question paper. In case of exigency, the University may appoint a retired Professor as available in West Bengal as moderator. 

vii)
The university may appoint suitable observers/University Representatives from among the senior teachers to obtain direct knowledge about the conduction of the Theoretical, Practical and Oral Examination in each Center.
7. Internal Assessment

i) It should be based on continuous evaluation (may be daily/ weekly/ fortnightly/ monthly/ bimonthly) of the students or otherwise, as well as periodical examinations. Nature of continuous assessment may be through item cards/oral/practical/short questions/multiple choice question test, problem-solving exercise etc., after completion of a system/part/item. Each test shall be objectively assessed and recorded. There shall be two periodical internal assessment examinations. Considering that the classes for the 1st Professional MBBS will start by the 1st week of August, the first Periodical Internal Assessment Examination will be held in the 1st & 2nd week of January and the second one in the 1st & 2nd week of June. All the classes will remain suspended during these weeks for holding the Periodical IA examinations. Fifty (50) percent of the marks in internal assessment, earmarked for theoretical and practical components shall be allotted for continuous assessment based on day-to-day performance recorded properly for the purpose in item cards or otherwise. Marks secured in the two periodical assessment examinations will count for awarding rest 50% marks in each component of internal assessment. Marks awarded in theory and oral parts, and the practical parts of the continuous assessment and periodical assessment examination are to be shown separately as follows. 

A.  Continuous Assessment:

	Part/ Item
	Oral
	Practical

	
	Full Marks
	Marks Obtained
	Full Marks
	Marks Obtained

	
	
	
	
	

	
	
	
	
	

	Total
	
	
	
	

	
	25% of I.A. Marks
	A
	25% of I.A. Marks
	B


B.  Periodical Assessment:

	Periodical examination at the end of each Semester
	Theory
	Practical

	
	Full Marks
	Marks Obtained
	Full Marks
	Marks Obtained

	First
	
	
	
	

	Second
	
	
	
	

	Total
	
	
	
	

	
	25% of I.A. Marks
	C
	25% of I.A. Marks
	D


C.  Computation of the Internal Assessment Marks:

	Sl. No.
	Name of the Candidate 
	WBUHS Registration No.
	Theory
	Oral
	Practical
	Total Marks
	Per-cen-tage

	
	
	
	Full Marks
	Marks Obtained
	Full Marks
	Marks Obtained
	Full Marks
	Marks Obtained
	
	

	
	
	
	
	C
	
	A
	
	B + D
	A+B+C+D
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


ii) The marks of the internal assessment so computed shall be sent to the University in duplicate by the Head of the concerned Department through the Head of the Institution at least 3 weeks before the commencement of the concerned University examination
iii) A student, in order to be eligible to sit for the University examination, must secure at least 35% of the marks fixed for internal assessment in all the three subjects separately. Internal assessment marks of a student in one or more failed subjects in the University examination shall remain to his/her credit for consideration in the subsequent University examination in that subject. However, if a student fails to pass in both the regular and the supplementary examinations of First Prof. M.B.B.S. course, on the basis of his/her prayer, the candidate may be allowed to reappear in the periodical assessment examinations along with the next batch of students. Permission for reappearing in the periodical assessment examination will be issued by the Principal/Director of the affiliated institution. Once allowed to reappear in the periodical assessment examinations along with the next batch of students the corresponding earlier marks of the candidate will be cancelled. Marks computed on the basis of continuous assessment and the new periodical assessment examinations of the candidate shall be final for the next regular and  supplementary examination of that particular professional course. If a student fails to pass in both the regular and the supplementary examinations of 1st Prof M.B.B.S. course he or she will not be allowed to join the classes of Second Professional examination until he/she passes all subjects of First Professional examination.

iv) The Principal/ Director of the concerned institution shall publish lists of successful and unsuccessful candidates in internal assessment without declaring the actual marks awarded.

v) Students being disallowed to sit for the regular 1st professional examination due to failure in obtaining 35% marks in the internal assessment in a subject shall be permitted by the Principal/Director of the affiliated institution to attend special classes and another internal assessment examination shall be arranged before the next supplementary University examination to give them opportunity to acquire eligibility to sit for the supplementary examination.

vi) A candidate will be allowed to appear at the regular or supplementary examination on payment of prescribed examination fee after the Principal/Director of the concerned Medical College and the Controller of Examinations are satisfied in respect of his/ her eligibility to sit for the examination.

8.
MBBS ( First Professional) Examination  

(a) Theory papers of each subject for 1st Professional MBBS examination will be prepared by a set of examiners and moderated by a Moderator. Theory question will be of short structured essay type, short notes and clinical problem-oriented. The examination will generally be completed in the shortest possible time avoiding unnecessary gaps. 

(b) Full marks in each of the three subjects (Anatomy, Physiology, and Biochemistry) of the First Professional MBBS Examination : 200. The break-up of the marks in each of the subjects is as follows:

Written (50x2 papers)



= 100 marks

Oral/Viva                   



=   20 marks

Practical                                  


=   40 marks

Internal Assessment (Theory 20+Practical 20  =   40 marks

Full marks




 = 200 marks

 (c)  Answer to each question should be given by the candidates in a separate answer script. To ensure maximum possible uniformity during assessment only one examiner will examine all the answer scripts of the same question in the same center.

(d) Practical/clinical examination will be conducted in the practical room/dissection room/laboratory room/hospital wards of the concerned medical college. Objective will be to assess proficiency in skills, conduct of experiment, interpretation of data, and interpretation of common investigation data, X-rays, identification of specimens/instruments etc. and to assess proficiency to make logical conclusion.

(e) Viva/oral will be held in two tables with minimum two examiners in each table. Instruments, equipments, chemicals, specimens, charts etc. as will be required in different subjects, will be used for taking oral/viva examinations.
9. Result: 

 i)     All the examiners will be jointly responsible for the result of all parts of the examination. The decision of the Chairman after consultation with the Center-in charge will be final in the case of exigency.

ii)      The University shall publish the list of successful Pass and Honours candidates preferably within 3 weeks after the last date of the 1st Professional MBBS Examination. Each candidate shall receive a mark sheet showing the marks secured by him/her in each subject.

iii) In order to pass a subject, a candidate must obtain separately –(a)  a minimum of 50% in Theory including Orals; (b) a minimum of 50% in Practicals and (c) a minimum of 50% in aggregate.

For Example, in order to pass in the subject of Anatomy, a student will have to have minimum 60 marks out of 120 in theory including orals, 20 marks out of 40 in practicals and minimum of 100 marks out of 200 in aggregate.

iv)    Credit of passed subject(s) will be retained; i.e., an unsuccessful candidate who has passed in one or more subjects is not required to appear in that/ those subject(s).

v)      A candidate who has failed to pass in any of the subjects in the 1st Professional MBBS Examination shall be declared unsuccessful in the Examination and shall not be allowed to join the 2nd Professional Course until he/she passes in all the subjects of the 1st Professional Course.

vi)
There shall be no separate examination for Honours. A candidate securing 75% marks in aggregate in a subject shall be declared to have secured Honours in the subject(s) provided that he/she has passed in all the subjects for the 1st Professional Examination in the first attempt.

vii)
Notwithstanding anything contained anywhere in the relevant regulations it is provided that the candidate, who, in spite of obtaining 55% or above marks in the aggregate in a subject, became unsuccessful in a compartment of that subject for 5 or less marks shall be awarded up to five marks in that particular compartment after deducting the same from other compartment(s) of that subject, provided that he/ she has  passed in all other subjects in the same examination.

viii) There will be no provision for review of the answer scripts or any part of the examination in any circumstances.

Proposed Routine Of 1st Prof. MBBS Course For 100+ Annual Admissions.
	Day
	8-9 am
	9-10 am
	10-11 am
	11-12 noon
	12-1.30 pm
	1.30-2 pm
	2-4 pm

	
	Anat
	Physio
	Bioch
	
	

	Mon
	
	Physio
	Anat
	Anat
	Batch A
	Batch B
	Batch C
	Recess
	Anat

	Tues
	
	Bioch
	Physio
	Physio
	Batch B
	Batch C
	Batch A
	Recess
	Anat

	Wed
	Com Med
	Anat
	Anat
	Physio
	Batch C
	Batch A
	Batch B
	Recess
	Anat

	Thurs
	
	Physio
	Physio
	Bioch
	Batch A
	Batch B
	Batch C
	Recess
	Anat

	Fri
	
	Bioch
	Anat
	Physio
	Batch B
	Batch C
	Batch A
	Recess
	Anat

	Sat
	Com Med
	Physio/Bioch on alternate weeks
	Physio
	Physio
	Batch C
	Batch A
	Batch B
	Recess
	Anat


Available Hours (Approximate)

	Discipline
	Lecture hours
	Practical/ Demonstration Hours
	Dissection Hours
	Total available Hours
	MCI Prescribed Hours.

	Anatomy
	5hr/wk. x 37 

= 185
	3 hr./week x 37=111
	10hr./ week x 37 =370
	666
	650

	Physiology
	10.5hr/wk x 37 = 389
	3 hr./week x 37=111
	
	500
	480

	Biochemistry
	3.5hr./wk.x  37 = 129
	3 hr./week x 37=111
	
	241
	240

	Community Medicine
	2 hr./wk. x 37

= 74
	
	
	74
	60


Proposed Routine Of 1st Prof. MBBS Course For 100 Annual Admissions.
	Day
	8-9 am
	9-10 am
	10-11 am
	11-1 pm
	1-2 pm
	2-4 pm

	
	Anat.
	Physio
	Bioch
	
	Anat.
	Physio
	Bioch

	Mon
	Anat
	Anat
	Physio
	Batch A
	Batch B
	
	Recess
	Batch B
	Batch A
	

	Tues
	Physio
	Physio
	Anat
	Batch B
	Batch A
	
	Recess
	Batch A
	Batch B
	

	Wed
	Com Med
	Anat
	Bioch
	Batch A


	
	Batch B
	Recess
	Batch B
	
	Batch A

	Thurs
	Physio
	Anat
	Anat
	
	Batch B
	Batch A
	Recess
	
	Batch A
	Batch B

	Fri
	Bioch
	Anat
	Physio
	Batch B
	Batch A
	
	Recess
	Batch A
	Batch B
	

	Sat
	Com Med
	Bioch
	Anat
	Batch A & B
	
	
	Recess
	
	
	


Scheme for first Professional MBBS University Examination in Anatomy

A. Written Paper: 
Paper I - Superior Extremity, Inferior Extremity, Abdomen & Pelvis with relevant 

               Embryology & histology, and, General Embryology. 

Paper II – Thorax, Head & Neck, Central Nervous System, Bulbous Oculi, With  relevant

                Embryology & histology, Genetics, and, General Anatomy.
The four questions in each theory paper will preferably have the following distribution of marks.
Q. 1)   One long essay type question (out of two) consisting of 2-4 small segments. Marks for each segment will be indicated separately.                                                                                         Marks may be 12.
Q. 2)  Two short essay type question (out of three), each consisting of 2-3 small segments and marks for each segment will be indicated separately.                                                         Marks may be 14 (7 x 2).
Q. 3)   Four short notes (out of five).                                                                            Marks may be 12 (3 x 4)
Q. 4)   Four short clinically oriented explanatory notes (out of four).               Marks may 12 (3 x 4)
Answer to each question should be given by the candidates in a separate answer book

Only one examiner will examine all the answer scripts to the same question of the paper in that center. Preferably each external examiner will examine answer script of Q2 of one paper & Q4 of the other paper. Each examiner will examine answers to one question of each paper.

B. Oral/Viva

i)
For questions on Osteology with general anatomy                                - 8+2 marks

           (2 bones from appendicular skeleton & 2 bones from axial skeleton)

i) For questions on Viscera with Embryology                                             -8+2 marks

(4 specimens- one each from upper abdomen, Pelvis/thorax, Head & neck, Brain/ Eyeball).

C. Practical:

· Window Dissection                          – 10 marks
· Identification                                   – 12 marks
(5 structures, one each from each part of the body + one cross section from any part of the body are to be identifications are to be given as flag marks and they will be same for the whole batch of the same day. – 0.5 marks for each identification and three questions on each item valued @ 0.5 each.

· Surface marking                            – 6 marks (line drawing: 4 marks + point: 2 marks)

· Radiology                                        - 3 marks

· Histology                                         - 9 marks (5 stained slides for identification: 1 mark each 

                                                                 + 1 special side: 4 marks)

D.  Internal Assessment Marks:                                                  Total marks-40
  Distribution of Internal Assessment Marks

1. Continuous Day-to-day Assessment

	Parts of the Body
	ORAL
	PRACTICAL

	
	Full Marks
	Marks Obtained
	Full Marks
	Marks Obtained

	Sup. Extremity
	15
	
	15
	

	Inf. Extremity
	15
	
	15
	

	Abdomen
	25
	
	25
	

	Thorax
	10
	
	10
	

	Head & Neck
	20
	
	20
	

	CNS & Eyeball
	15
	
	15
	

	Total
	100
	
	100
	

	10% of the Marks
	10
	A
	10
	B


NB- At time of completion of a part, the marks for different items should offered after considering overall performance & regularity in attendance

2. Periodical Institution Assessment Examination

	
	WRITTEN
	PRACTICAL

	
	Full Marks
	Marks Obtained
	Full Marks
	Marks Obtained

	At End of 1st Semester
	50
	
	50
	

	At End of 2nd Semester
	50
	
	50
	

	Total
	100
	
	100
	

	10% of the marks
	10
	C
	10
	D


Question pattern in written examination of Periodical institutional Assessment-

The number of questions in each theory will be four (4) having the following distribution of marks.

Q. 1)  One long essay type question (out of two) consisting of 2-4 small segments. Marks for each segment will be indicated separately.   Marks may be 12.                                                                                      

Q. 2)  Two short essay type questions (out of three) consisting of 2-3 small segments and marks for each segment will be indicated separately.     Marks may be 14 (7 x 2).

Q. 3)   Four short notes (out of five)  Marks may be 12 (3 x 4).

Q. 4) Four short clinically oriented explanatory notes (out of four). Marks may 12 (3 x 4)

Scheme for practical examination of Periodical institutional Assessment-

1. 5(five) identifications and crossing  - 15 marks

2. Window dissection                           - 15 marks

3. Surface marking                                 - 6 marks

4. Imaging                                              - 4 marks

5. Histology- 5 slides                             - 5 marks

6. Laboratory Note book                        - 5 marks
SYLLABUS for First professional M.B.B.S. in Anatomy

I. Lecture classes:

    Each lecture class shall be of one hour duration. Break up of only the important topics of the relevant parts are given below.

A.           Introduction: Total lecture classes - 2
1. Significance of anatomy in medical science, subdivisions of the subject, Nomenclature & terminology: (1)

2. Skin & subcutaneous tissue: (1)

B. General Anatomy: Total lecture classes- 22
1. Introduction, cellular organelles, cell membrane: (4)

2. Connective tissue: (3)

3. Sclerous tissue with ossification: (3)

4. Joints: (2)

5. Muscle tissue with Ultrastructures: (2)

6. Nerve tissue including introduction to Autonomic nervous system: (5)

7. Blood vascular & lymphatic system: (3) 
C.           General Embryology: Total lecture classes- 16
1. Germ cells & their maturation: (2)

2. Changes in Reproductive organs at puberty & in pregnancy, Menstrual & Cycle, Contraception: (3)

3. Fertilisation, Implantation, Trophoblast, Yolk sac, Gastrulation, Extra-embryonic coelome, Notocord, Neuro-enteric canal, Intra-embryonic mesoderm: (3)

4. Decidua, chorion, yolk sac, connecting stalk: (1)

5. Placenta, umbilical cord, amniotic cavity & Foetal Circulation: (3)

6. Derivatives of, ectoderm, endoderm, mesoderm : (1)

7. Multiple & ectopic Gestation, Hydatidiform mole, placental abnormalities: (2)

8. Teratology: (1)
 D.          Medical Genetics- Total lecture classes- 5                                                                                                                                                                                                                         

            DNA, RNA, Protein synthesis, Chromosomes, cell division, Karyotyping, Chromosomal abnormalities, Non-dysjunction, Anaphase lag, Mutation, Types of inheritance patterns,  common genetic diseases.

E.
     Superior Extremity: Total lecture classes- 17
1. Limb buds and dermatomes: (1)

2. Venous Drainage and Axillary Lymph Nodes: (2)

3. Mammary Gland with applied anatomy:  (2)

4. Brachial Plexus, its branches & Applied Anatomy:  (4)

5. Shoulder joint with Girdle movement:  (2)

6. Elbow, Radio-ulnar &  Wrist joints:  (3)

7. Small joints of hand, 1st Carpometacarpal joint:  (2)

8. Fascial Spaces of Hand with Carpal Tunnel:  (1)

F.              Inferior Extremity: Total Lecture Classes-11     


1. Venous & Lymphatic drainage with Applied importance:  (2)

2. Femoral Triangle, Femoral sheath, with Hernia:  (1)

3. Hip joint with applied anatomy:  (2)

4. Knee Joint with applied anatomy:  (2)

5. Ankle joint, Joints of foot & Mechanism of the foot:  (4)

G.              Abdomen: Total lecture classes- 30
1. Inguinal Canal, Inguinal Hernia, Umbilicus with Clinical anatomy:  (2)

2. Peritoneum including recesses (with development):  (2)

3. Structure of Liver & Billiary apparatus (Intra-& Extra-hepatic):  (3)

4. Portal vein with porta-caval anastomosis:  (1)

5. Pelvic Diaphragm, Perineum:  (3)

6. Structure of spleen & splenic circulation:  (1)

7. Structure & blood supply of Kidney:  (3)

8. Nerve supply of bladder, mechanism of micturition:  (1)

9. Internal iliac artery & its branches:  (1)

10. Lymphatics of abdomen & pelvis:  (1)

11. Development of G.I Tract, rotation of gut and development of Liver & Pancreas with anomalies:  (5)

12. Development of Genito-urinary system:  (7)
H.               Thorax: Total lecture classes- 17 (including Development)
1. Mechanism of Thorax & Respiration:  (2)

2. Oesophagus, Thoracic duct:  (1)

3. Blood supply of heart:  (2)

4.  Conducting system of heart:  (1)

5. Microanatomy of Lungs & Bronchial tree:  (3)

6. Development of Cardiovascular System & diaphragm:  (8)
I.               Head & Neck: Total lecture classes- 30 (including Development)
1. Deep Cervical fascia with its Applied importance (including Carotid Sheath):  (2)

2. 3rd, 4th , and 6th Cranial Nerves:  (2)

3. 5th Cranial Nerve:  (3)

4. 7th Cranial Nerve:  (2)

5. 10th, 11th, and 12th, Cranial Nerves:  (2)

6. Middle Ear Cavity:  (2)

7. Orbit (Extra-ocular muscles mainly):  (2)

8. Craniovertebral joints:  (1)

9. Intervertebral Joints:  (1)

10. Cervical lymph nodes:  (1)

11. Pituitary with its development:  (2)

12. Temperomandibular joint and Infratemporal fossa:  (2)

13. Dural venous sinus:  (2)

14. Branchial apparatus, development of face, palate mouth, nose, tongue:  (6)
J. C.N.S: Total lecture classes-20 (including Development)
1. Introduction, Development of CNS with general Neural arrangement:  (2)

2. Spinal cord with Internal organization:  (3)

3. Cerebellum:  (2)

4. CSF,  Sub-arachnoid Cisterns:  (2)

5. Organisation of Cerebral cortex:  (1)

6. White fibres of  Brain:  (2)

7. Limbic system (with Olfactory pathways):  (2)

8. Blood supply of Brain:  (3)

9. Visual and Auditory pathways:  (3)

Thus, the total number of Lecture Classes may be approximately 170 hours and the breakup is as follows-

First Semester-  
Total classes-  91             Second Semester-
Total classes-79
A. Introduction -2                     
   G. Abdomen (Embryology)
-12

B. General Anatomy -22  
H. Thorax


-17

C. General embryology
-16                                                   I.  Head & Neck
             -30

D. Genetics

-5                                                     J.  C.N.S.
    

 -20

E. Superior Extremity
-17

F. Inferior Extremity
-11
G. Abdomen

-18
II. Practical / Dissection / Demonstration / Tutorial:

Break up of only the important topics of the relevant parts are given below:-  
Histology:  Total 36 classes of 1½ hours duration = 54 hours (To be taught during 2nd Semester)

General- Total 12 classes

1. Introduction, different types of Microscopes, specially compound light microscopes

2. Methods of tissue preperation and H & E staining procedures- General outlines

3. Epithelial tissue-types, and Glandular tissue

4. Cartilage-types

5. Bones-types, with Haversian system

6. Muscles- type
 Systemic Tissue: Total 24 classes (including 4 revision classes)

	1. General plan of GI tract & Oesophagus

2. Stomach

3. Small gut & Duodenum

4. Large Gut & Vermiform Appendix

5. Liver

6. Salivary glands, Tongue

7. Pancreas & Thyroid

8. Suprarenal glands

9. Testis & Ovary

10. Trachea & Lungs
	11. Kidney 

12. Ureter,  Urinary Bladder

13. Lymph nodes & Palatine tonsil

14. Spleen

15. Skin

16. Uterus & Fallopian tube

17. Vas deferens & Prostate

18. Cerebellum & Spinal cord

19. Thymus & Mammary gland

20. Placenta & umbilical cord

	Revision Classes- 4


Dissection / Demonstration:

A.Superior Extremity: Total Classes- 30 (To be taught during August-September)

· .
Bones of Upper limb-Scapula, Clavicle, 




                  Humerus, Radius and Ulna, Skeleton of Hand
:
7

· . 
Clavipectoral Fascia & Mammary Gland

:
2

· . 
Axilla






:
3

· . 
Cubital fossa





:
1

· . 
Front of arm





:
1

·  
Front of forearm with palm



:
3

· . 
Back of Arm, Scapular region


:
3.   


·             Back of forearm with Dorsum of Hand

:
3

·    
Shoulder Joint




            :
1

· . 
Elbow, radio-ulner & wrist joints


:
2

· . 
Small joints of hand




:
1

·  
Radiology and surface markings


:
2

·             Part completion




:
1
B.  Inferior Extremity: Total Classes – 28 (To be taught during September – October)

·             Bones of lower limb- Hip, Femur, Tibia, Fibula, Skeleton of foot

Femoral triangle, Adductor region, Quadriceps
:
4

·             Anterolateral compartment of leg with dorsum of foot:
3

· Gluteal Region



           :
2

· 
 Popliteal fossa




:
2

· 
 Back of thigh





:
1

·              Back of leg





:
1

· 
 Sole (prosected part)




:
1

·              Hip joint





:
1

· .
 Knee joint





:
1

·              Joints of foot and ankle joint



:
1

· .
 Surface marking and radiology


:
2

·              Part completion




:
1

Abdomen: Total Classes – 58 (To be taught during November – January)
· Vertebrae & bony Pelvis- Cervical, Thoracic, Lumbar, 

       Sacrum & Coccyx, Vertebral column with applied
                   :
9

· Inguinal region, male external genitalia (scrotum, penis & Testes):  4


·   Rectus sheath & anterolateral abdominal wall

        :
2

· Peritoneum with visceral disposition (Lesser sac, Lesser omentum, 

      Epiploic foramen, Pouch of Morrison, Paracolic gutter)
        :
2

· Coeliac trunk with removal of stomach, Ventral branches of Abdominal Aorta :
2

·   Posterior Abdominal wall with Lumbar plexus
                     :
2

· .   Dissection of Pelvic Walls with internal. Iliac arteries
         :
2

Total 23 Classes

·  Stomach
:
2

·  Liver with biliary apparatus




:
3

·  Duodenum- Pancreas- Spleen



:
2

·  Small gut with the Mesentery



:
2

·  Large gut ( upto ilic colon)




:
2

·  Sigmoid colon, Rectum and anal canal


:
2

·  Kidney with ureter and suprarenal gland


:
3

·  Urinary bladder, Prostate, Male Urethra, Seminal Vesicle and Vas    deferens





           :
4

·  Perineum (prosected part)




:
2

·  Broad ligament, Fallopian tube and ovary


:
3

·  Uterus, Vagina, Female external genitalia, placenta

:
3

· Sectional anatomy – at TPP level, at L3 level, Coronal

       & Sagittal section of male and female pelvis


   :
4

· .  Surface markings





   :
1

· .  Radiology






   :
1

· .  Part completion





   :
1

                Total 35 classes
D.
Thorax : Total Classes – 23 (To be taught during February)
· Ribs and Sternum




                :
3

·  Anterior chest wall, Intercostal spaces & removal of lungs:
2

· Mediastinum (Subdivision and Contents, Root of lungs,


     Arch of aorta, Vagus and phrenic Nerves, Ligamentum

      arteriosum, Oesophagus, Thoracic Duct)


     :
2

· Pericaedium with Heart in situ (transverse and oblique sinuses): 5 

· Posterior Thoracic Wall (Azygos venous system with Arch of

      Azygos vein, Splanchnic Nerves)


                  :
2

·  Lungs, Pleura, Trachea & Bronchial Tree

      :
4

·  The Diaphragm





      :
1

·  Cross sectional study at T3/T4 & T6/T7 level

      :
1

· .Radiology and Surface markings



      :
2

· Part Completion




                  :
1

              E.  Central Nervous System & Eye Ball: Total Classes – 26 (To be taught during March – April)
· Spinal Cord – Gross anatomy with blood supply

:
3

· Brain stem – Gross anatomy with exit of Cranial nerves
:
3

· Cerebellum with 4th Ventricle




:
2

· Cerebrum – Gross anatomy with Sulci and gyri, Subarachnoid 

       cisterns and blood supply                                                       :
3

· 3rd Ventricle, basal ganglia, Thalamus and diencephalons
:
3

· Transverse section with Internal capsule


:
2

· Sagittal section





:
2

· Lateral ventricle





:
2

· Fornix with rhinencephalon




:
1

· Eye ball






:
4

· Part completion





:
1

             G.     Head & Neck: Total Classes – 45 (To be taught during April – June)
·   Skull – Enumeration of individual skull bones with 

         various Norma, Mandible, Hyoid



:
11

·    Scalp, Face, lacrimal apparatus, Parotid region

:
4

·    Dural venous sinuses, meninges



:
2

·    Posterior triangle





:
2

·    Anterior triangle





:
3

·    Suboccipital triangle (prosected part)


:
1

·   Submandibular region




:
2

·   Temporal and Infratemporal fossa



:
2

·    Temporomandibular joint




:
1

·  Cranial fossa and Orbit




:
2

·  Prevertebral region





:
1

· Thyroid and parathyroid




:
1

· Sagittal section of H & N, Nose and nasal septum, Tongue

      and Oral Cavity, Pharynx. Tonsil, Palate, Larynx

:
8

·  Kidney from back





:
2

·  Radiology and Surface markings



:
2

·  Part completion





:
1

Thus, total no of dissection/demonstration classes are:

A. Superior Extremity
-
30
1st semester 116 classes                      

B. Inferior Extremity
-
28




        

C. Abdomen

-
58                                                                     

The osteology classes for the limb bones, vertebrae, sternum & ribs shall be taken from11am to 12:30 pm during 1st semester.
D. Thorax


-
23
2nd semester 94 classes          

E. Head & Neck

-
45


                   

F. C.N.S. with Eye ball
-
26
Total Dissection-     210 classes each of 2 hours duration (approximately 420 hours,)                                                    

Dissection Hours

-
420

Histology  Hours

-
 54

Lecture     Hours

-
170

Total



-
644 hours


Revision Classes

-
22   hours

Areas for integrated teaching





Departments to be involved

1. Birth control methods – anatomical basis
                       Gynae & Obstt., Surgery
2. Genetic disorders




               Different Clinical departments

3. Congenital anomalies



                  Paediatrics, Gynae & Obstt.

4. Neuroanatomy




          Physiology, Neurology, Medicine

MODEL QUESTIONS  (1 st Prof MBBS)

ANATOMY

First Paper

Time : Three Hours 







Full Marks : 50

The figures in the margin indicate full marks.

1. Write any one of the following :









              (a) A young woman is suffering from a mammary gland infection with severe pain.


Describe the quadrants of breast. Using your knowledge in anatomy, explain the cause of mastitis, swelling  and pain of breast. Discuss briefly the sets of axillary lymph nodes.                      
2+4+6=12


(b) A young man was admitted in the hospital with indirect inguinal hernia.

                  What are the different types (congenital) of indirect inguinal hernia? Describe the      boundary and contents of the inguinal canal. Using your knowledge in anatomy, discuss the mechanism which normally prevent inguinal hernia.     2+6+4=12                                            

2. Discuss briefly the following (any two) :

                                   7x2=14

(a) Following fracture dislocation of the right shoulder joint, a young adult patient      developed ‘wrist drop’.

                   Which nerve is likely to be damaged? Discuss the distribution of the nerve in different segments of the upper limb. Mention the area of skin of hand that would show sensory loss.                                                                                   1+5+1=7

(b) A middle aged woman was admitted with a small painful swelling in her right groin, which was diagnosed as ‘femoral hernia. Describe the ‘canal’ in relation to the femoral hernia. How it could be distinguished anatomically from inguinal hernia and why it is more common in female?  Describe the inferior Epigastric artery in the context of femoral hernia.                                                                      3+2+2=7

(c) A young man was admitted with acute pain extending from the right loin to the right groin. Radiologically, a radio-opaque calculus (stone) was found in the right ureter. Using your knowledge in anatomy, discuss the causes and the area of distribution of pain. Where does one look for the course of ureter in the X-ray plate? Enumerate the position of the normal constrictions of the ureter, where a calculus is likely to be held up.                                                                                                             3+2+2=7

3. Write short notes on (any four) :


                           

3x4=12

                           (a) Epiploic foramen.         (b)  Membranous urethra.       (c)    Notochord. 

                           (d)  Special characteristics of the clavicle.      (e) Development of pancreas

4. Write brief explanatory notes, using your knowledge in anatomy


3x4=12

(a) A new born baby presents leakage of urine through umbilicus.

(b) A chronic alcoholic adult male, suffering from cirrhosis of liver, was admitted in the hospital with bouts of haematemesis (vomiting of altered blood)..

(c) Avascular necrosis of head following intracapsular fracture of the neck of femur in old age.

(d) In carpal tunnel syndrome, there is burning pain sensation along the lateral three and half fingers, but no sensory impairment over the thenar eminence.

ANATOMY 

Second Paper

Time : Three Hours 
      





Full Marks : 50

The figures in the margin indicate full marks.

1. Write any one of the following :










            (a) A young woman was admitted in the hospital with a large, solitary swelling in front of the neck, which moved upward during swallowing. It was diagnosed as a tumour of the thyroid gland for which she was operated. But she developed husky voice. Why does the thyroid gland move up with swallowing? Describe the different parts, relations and blood supply of the gland. Using your knowledge in anatomy, explain the development of husky voice after thyroidectomy.                                             2+8+2=12                                 


(b) An old woman with a history of trauma to the right eye, was complaining of acute pain as well as loss of vision of that eye. After careful examination it was found that there was abnormal increase in intraocular pressure (glaucoma) due to obstruction to the aqueous humor drainage. What is aqueous humor and what are its functions? Discuss the formation, circulation and drainage of the aqueous humor along with its applied importance.                                                                                                         5+7=12

2. Discuss briefly the following (any two) :









(a) A young woman was admitted in the hospital in unconscious state. It was diagnosed as a case of    ‘cavernous sinus thrombosis’, following a small abscess on the ‘dangerous area of the face’. Discuss the communications of Face with cavernous sinus.  What are the other communications of the cavernous sinus?  What do you mean by the dangerous area of the face?                           2+3+2=7

(b) Following a fracture involving the spine of sphenoid, a patient developed impairment of taste sensation of tongue. Which nerve is injured in this case? Discuss briefly about the nerve.                                                                  1+6=7

(c) A middle aged man was suffering from tuberculosis of lung, localized to one bronchopulmonary segment. Enumerate the ‘bronchopulmonary segments’ of lungs along with their anatomical characteristics and the clinical importance.                                                                3+2+2=7

3. Write short notes on (any four) :
     




    3x4=12

(a) Coronary sinus.

(b) Major openings (normal) of the Diaphragm.

(c) Inferior horn of lateral ventricle of brain.

(d) Development of tongue.

(e) Interior of larynx.

4. Write brief explanatory notes, using your knowledge of anatomy

3x4=12

              A child inhaled a metal foreign body. In X-ray, it was found to be lodged in the right lung. Why do foreign bodies tend to be lodged in the right lung?

(a) A neglected case of pharyngeal infection may spread to mastoid air cells.

(b) A young woman with syringomyelia was found to have impairment of appreciation of pain and temperature of upper limbs, but preservation of light touch sensation.

(c) Following a cerebro-vascular accident, a patient with right sided hemiplegia could not understand the written or spoken language.

______________________
Scheme for First Prof. MBBS Examination in Physiology

A. Written Paper  
Paper I:    1.  General Physiology   2. Nerve muscle Physiology        3.Blood 

                  4. G.I System      5.Respiratory System             6.Cardiovascular System

      Paper II:  1. Endocrine system       2. Reproductive System      3) Excretory system




                    4.Nervous System          5. Special sense.

The four questions in each theory paper will preferably have the following distribution of marks.
     Q. 1)   One long essay type question (out of two) consisting of 2-4 small segments.   

           Marks for each segment will be indicated separately.                                                                            Marks may be 12.
    Q. 2)  Two short essay type question (out of three), each consisting of 2-3 small segments and marks for each segment will be indicated separately.                                                         Marks may be 14 (7 x 2).
    Q. 3)   Four short notes (out of five).                                                                            Marks may be 12 (3 x 4)
   Q. 4)   Four short clinically oriented explanatory notes (out of four).               Marks may 12 (3 x 4)
Answer to each question is to be given by the candidates in a separate answer book

B. Oral/Viva                                                                                 Total marks –20

i) Topics of 1st paper-10 marks

ii) Topics of 2nd paper-10 marks

C. Practical                                                                                   Total marks-40

1. Haematology

                 Major- (TLC/TEC/DLC)                       -8 marks

                 Minor-(BT&CT/HB%/Blood group)     -4 marks

2. Instruments/ Mammalian exp.(Dales, Long extension, ECG, Spiro meter, Charts, BMR)                                    -2x6=12 marks                                                                       

3. Human physiology                                         -2x6=12 marks

4. Amphibian exp. ( instruments and charts)     -4 marks

D.  Internal Assessment Marks:                                                 Total marks-40
Question pattern in written examination of Periodical institutional Assessment-

         Questions will be of short answer type and clinically oriented. At least 20% of the marks should be allotted to questions on applied aspects. The number of questions in the written test will be four (4) preferably having the following distribution of marks.

MODEL QUESTIONS  (1 st Prof MBBS) 

PHYSIOLOGY

1st PAPER

TIME : 2 ½ hours






   Full Marks : 50

Answer all questions 

Group A

1.
Define hypoxia. Classify it and give one example of each type. Discuss acclimatization in high altitude.




           2+4+6

OR


Define immunity. Compare and contrast between innate and acquired immunity. Give a short account of humoral immunity.



           2+4+6

Group B

2.
Answer any two of the following :

a) Describe the molecular mechanism of skeletal muscle contraction. What is rigor mortis? 
                                                                                       5+2

b) Describe how HCI is secreted by cells in the gastric mucosa. What is mucosal barrier?
                                                                                                    4+3

c) Briefly describe oxy-hemoglobin dissociation curve. Mention the factors which shift the curve to the left.





    5+2

Group C

3.
Write short notes on the following (any four) :



      4x3


a)   Exocytosis 
b)   Chemoreceptors 
c)   Conducting system of the heart



d)   Venous return
e)   Phagocytosis

Group D

4.
Explain the following statements :
 




      4x3

a) Fatty meal delays gastric emptying.

b) Left ventricle gets more blood supply in diastole.

c) Oral Vit. B12 cannot cure pernicious anemia.

d) Urobilinogen is absent in complete biliary obstruction.

PHYSIOLOGY

2nd PAPER

TIME : 2 ½ hours






   Full Marks : 50

Answer all questions 

Group A

1.
What are the functional divisions of the cerebellum? Mention their functions. List the clinical features of cerebellar dysfunction.

    
             2+5+5

OR


Discuss the biosynthesis of thyroid hormones. What are the features of hypothyroidism in an adult?





                7+5

Group B

2. Answer any two of the following :

a)
What are the factors controlling spermatogenesis? What is in 

             vitrofertilization?
  
                                                               5+2

b)
How is sodium reabsorbed in the renal tubule? What is glomerulo-tubular

            balance?
                                                                                      5+2

c)
Name the photosensitive pigments in the retina. Describe the sequence of events involved in phototransduction in the retina.

        
  2+5

Group C

3.
Write short notes on the following (any four) :



  4x3


a)   Pregnancy tests 

b)   Referred Pain 

c)   REM sleep



d)   Cushings Syndrome

e)   Brown – Sequard Syndrome

Group D

4.
Explain the following statements :





 4x3

a)
Near point recedes throughout life.

b)
Glycosuria occurs when blood glucose level exceeds 180 mg/dl in venous 

            blood.

c)
Bradykinesia occurs in Parkinson’s disease.

d)
Insulin lowers blood sugar level.

SYLLABUS for First professional M.B.B.S. in Physiology including Biophysics

1.    General physiology & Biophysics                                                06 hrs.

· Molecular structure of cell membrane and its functions.  Types of transport across cell membrane. 

· Intercellular connections.

· Resting membrane potential and Action potential.

· Homoeostasis.

· Physical principles governing flow of blood in heart and blood vessels (to be taught with CVS).

· Physical principles governing air flow in respiratory passage (to be taught with Respiratory System).

                  2.      Nerve muscle physiology:                                                         08 hrs.

· Neurone: Structure, degeneration, regeneration, denervation hypersensitivity, electrogenesis of action potential.

· Neuromascular transmission and its clinical application.

· Functional anatomy of skeletal muscle. Mechanism of muscle contraction and relaxation, contracture, rigor mortice, isotonic & isometric contraction, energy sources and metabolism, motor unit, size principle, recruitment.

· Type of smooth muscle and mechanism of contraction.

                  3.      Blood:                                                                                              20 hrs.

· Composition and functions of blood.

· Plasma protein- types, origin, functions, applied importance

· R.B.C- morphology, erythropoiesis, functions, fate

· ESR and its clinical importance

· Haemoglobin- structure, types, compounds of haemoglobin, abnormal haemoglobin, RBC indices-PCV, MCV, MCH, MCHC, Colour index.

· Anaemia-Types with examples

· Polycythaemia

· Iron metabolism

· WBC Types, morphology, leucopoiesis, functions

· Immunity: Humoral & cellular, mechanism of immune response, immunoglobins,

· Monocyte - Macrophage system

· Platelets: structure and functions

· Haemostasis: Role of platelets, Blood coagulation, anticlotting mechanisms, anticoagulants.

· Bleeding disorders: Purpura, Hemophilia, Vitamin k deficiency, Tests for bleeding disorders,

· Thrombosis disorders: Thrombosis,  Embolism

· Blood group: different systems, Blood grouping & cross matching and clinical importance.

· Blood transfusion: Hazards of blood transfusion, storage of blood.

 4.  Gastrointestinal System :                                                                 14 hrs.

· Characteristics of G.I wall

· Neural control of G.I function

· G.I. hormones

· Saliva: Composition, Functions, control of secretion.

· Gastric juice: Composition, mechanism of secretion, functions, regulation of secretion, mucosal barrier, peptic ulcer, gastrectomy, Dumping Syndrome, 

· Pancreatic juice: Composition, function, and regulation-applied importance.

· Liver and gall bladder: Compositions and functions of bile control of secretion, functions of gall bladder, gall stones, enterohepatic circulation, jaundice, functions of Liver and L.F.T.

· Small intestine: Composition, regulation of secretion, and functions of intestinal juice.

· Large intestine: Functions.

· Movements of G.I. tract: Mastication, deglutition, gastric motility and emptying, intestinal motility with reference to BER, small bowel wave, peristalsis, paralytic illus defaecation.

5. Respiratory system:                                                                            16 hrs.
· Functional anatomy and functions of respiratory system.

· Mechanics of respiration.

· Lung volumes and capacities: definitions, normal values, their measurement and clinical importance.

· Pulmonary ventilation. Alveolar ventilation, Dead space.

· Diffusion of gases across alveo-capillary membrane, diffusing capacity.

· Pulmonary circulation.

· Oxygen & carbon dioxide transport in blood.

· Pressure changes during ventilation, pressure volume relationship including surfactant and compliance, airway resistance, work of breathing.

· Control of respiration: neutral control, chemical control, response to exercise, periodic breathing.

· Hypoxia including high altitude physiology and acclimatization, asphyxia, cyanosis, oxygen therapy and toxicity.

· Effects of increased barometric pressure-nitrogen narcosis, high pressure nervous syndrome, decompression sickness (Caissons disease).

· Artificial respiration.

· Lung function tests.
6. Cardio-vascular system:                                                                    22 hrs.
· Functional anatomy of heart and blood vessels.

· Properties of cardiac muscle.

· Origin and spread of cardiac impulse, heart block, cardiac arrhythmias.

· ECG: leads, principles of normal recording, normal waves, & their interpretations, electrical axis of the heart including left and right axis deviation, clinical uses of ECG.

· Cardiac cycle: Mechanical events, Pressure changes in atria, ventricles, aorta, pulmonary artery and jugular vein. End diastolic volume, End systolic volume, Ejection fraction.

· Heart sounds: normal character, physiological basis of splitting, murmur.

· Cardiac output: Definition, Determination, Factors regulating, Venous return.

· Arterial pulse: normal & abnormal.

· Physical principles governing flow of blood in heart & blood vessels, laminar flow, turbulent flow, Reynolds number, peripheral resistance, Poiseuille-Hagen formulae.

· Arterial pressure: total pressure, lateral pressure, Bernoulli’s principle, Importance of different pressure measurement, Factors controlling B.P, Effects of gravity, Posture and Exercise on B.P, Hypertension & hypotension

· Regulation of CVS: local regulation including auto regulation of blood flow, vasoconstrictors 7 vasodilators, substances secreted by endothelium including No. systemic regulation- humeral & neutral, innervations of heart and blood vessels, cardiovascular centres, cardiovascular reflexes, regulation of B.P & heart rate.

· Regional circulation: coronary circulation, cutaneous circulation, pulmonary, cerebral, renal circulation will be taught in respective systems.

· Cardio-vascular adjustments in health & disease: effects of exercise, haemorrhage & shock.

7. Endocrine system:       
20 hrs.

· General organization of endocrine glands & control system

· Mechanism of hormone action.

· Biosynthesis, regulation of secretion, transport, fate and actions of hormones secreted from. Hypothalamus, Pituitary, Thyroid, Adrenal cortex, Adrenal medulla, Parathyroid (along with calcium metabolism) and endocrine pancreas, importance to be given to clinical conditions associated with hypo and hyper functions of these glands.

8. Reproductive system                      
10 hrs.                                                                

· Sex differentiation and development of Reproductive system
· Aberrant sexual differentiation, chromosomal abnormalities, developmental abnormalities 

· Puberty, precocious and delayed puberty

·  Climacteric.

· Male reproductive system: Spermatogenesis, endocrine functions of testis, abnormalities of testicular function, cryptorchidism, male hypogonadism, and sterility.

· Female reproductive system: ovary, oogenesis, ovulation, corpus luteum, ovarian hormones- estrogens, progesterone, relaxin, control of ovarian functions by hypothalamic and pituitary hormones.

· Menstrual cycle: ovarian cycle, uterine cycle, hormonal basis, abnormalities of menstruation, infertility

· Pregnancy: Fertilization, implantation, placental hormones, pregnancy tests, parturition.

· Lactation 

· Contraception.

                  9. Excretory System:

      12 hrs.                                                                          

· Functional anatomy of kidney, nephron-structure, parts, function, types.

· Juxtaglomerular apparatus: autoregulation, peculiarities, measurements.

· Renal circulation: Auto regulation, peculiarities, and measurement

· Glomerular filtration: filtration barrier, forces governing filtration, measurement.

· Tubular functions: re-absorption, secretion, Tm values

· Regulation of ECF-volume, osmolality and electrolytes

· Micturition

· Renal function tests, renal clearance, abnormal constituents of urine

· Excretory functions of skin

              10. Nervous system:                                                                                 22 hrs.

· Organization of nervous system, functional anatomy of brain and spinal cord, neuron, neuroglia

· Cerebral circulation, CSF, blood-brain barrier

· Synapse- types, properties, synaptic transmission, neurotransmitters

· .Sensory receptors: classification, generator potential, properties,

· Reflex action: definition, reflex arc, stretch reflex, inverse stretch       reflex, withdrawal reflex

· Sensory system: touch, pain, temperature, vibration, proprioception, ascending tracts, sensory cortex

· Pain: types, visceral pain, pain inhibiting mechanism, gating of pain, opioids, analgesia, hyperalgesia, thalamic syndrome

· Motor system: motor cortex, descending tracts-pyramidal & extra pyramidal tracts, upper motor neurone lesion, lower motor neurone lesion, hemiplegia, paraplegia, monoplegia.

· Injuries of spinal cord: complete transaction, hemi section.,Tabes dorsalis, 

      syringomyelia, section of anterior root & posterior root.

· Cerebellum: structure, parts, connections, functions, features of cerebellar lesion.

· Basal ganglia: components, connections, functions, applied.

· Muscle tone, posture, equilibrium, regulation of muscle tone & posture, vestibular apparatus.

· Autonomic nervous system: organizations and functions.

· Hypothalamus: structure & functions, temperature regulation.

· Physiology of thalamus, reticular formation, RAS.

· EEG, sleep and wakefulness.

· Physiology of limbic system.

· Higher functions of the brain: learning & memory, speech.

 

11. Special Sense:                                                                                   10 hrs.

· Smell: receptor, pathway.

· Taste: taste buds, pathway.

· Vision: structure of eyeball, structure of retina, visual pathway and effects of lesion, image forming mechanism, light reflex, accommodation, errors of refraction, electrophysiology of eye, colour vision, colour blindness, dark adaptation.

· Hearing: functional anatomy of the ear, functions of middle ear, Organ of corti, hair cell physiology-endocochlear potential, auditory pathway, sound localization, pitch discrimination, deafness.

Practical Physiology
                                                 60 hrs.

1)  Haematology:

a) Compound microscope.
         b) Preparation of blood film  

                  c) Staining with Leishman’s stain        d) Identification of blood cell



                  e) Differential count of WBC
        f)  Total count of WBC.

g) Total count of RBC.
        h)  Haemoglobin estimation.

 i) Total count of platelets.
        j)  Blood grouping.

k) Bleeding time and clotting time.      l)  Haemin crystal.

                 m) Demonstration of: PCV, ESR, Osmotic fragility, Prothrombin time. 

2)  Amphibian Practicals:                                                               20 hrs.


a) Demonstration of instruments related to amphibian nerve muscle and heart experiments.

b)   Demonstration of experiments:



                     1) Effect of signal induction shock.  2) Effect of two successive stimuli.

                     3) Effect of temperature on simple muscle curve.   4) Stannius ligature.


                     5) Effect of load on simple muscle curve.  

6) Recording of normal cardiogram. 7) Effect of temperature on heart. 

8) Stimulation of vagus and vagal escape. 

9) Effects of drugs on heart-Acetylcholine, adrenaline.
               10) Effect of repeated stimuli for genesis of clonus and tetanus.

            3)  Mammalian Practicals:
10 hrs.

a) Dale’s tissue organ bath for record of intestinal movements arid effects of drugs.

b) Demonstration for the record of BP and respiration by long extension kymograph:

1) Normal record.

2) Effect of common carotid artery occlusion.

3) Effect of adrenalin, noradrenalin, acetylcholine.

            4)  Human Physiology Practicals:
70 hrs.  

· Clinical examination of respiratory system: vocal fremitus, vocal resonance, breath sounds.

· Clinical examination of CVS: Arterial pulse, apex beat, heart sounds, recording of blood pressure and effects of posture and exercise on Blood Pressure.

· Clinical examination of nervous system:

1)  Examination of cranial nerves.     2) Examination of sensory system.

      3)  Examination of motor system-examination of superficial and deep reflexes, examination of muscle tone and power.

· Spirometry- Measurement of lung volumes and capacities.

· Stethography- Effect of breath holding and deglutition on respiration.

· Measurement of BMR.

· Demonstration of ECG, EEG, EMG, Ophthalmoscope, bicycle ergometer and arterial blood gas analysis

  Lecture




:160 hrs.

  Practical




:160 hrs.

  Tutorial including Group discussion, Seminar, Items           :160 hrs.

 






TOTAL





                         480 hrs.

1st Semester Lectures- Topics of Paper I       

2nd Semester Lecture - Topics of Paper II  


Practical  :  

1st Semester                                                    2nd Semester
1.Haematology- Practical                               1. Mammalian-Practical

         2. Amphibian-Practical
                                 2. Human Physiology-Practical  

Tutorial: Group Discussion-98 hrs.          Seminars- 6x2 hrs.     Item- 50 hrs.

Total No. of weeks
:        37 weeks      Per week allotment
:        13/13.5 hrs.

Lecture
: 4.5/ 4 hrs.                Practical        :  5 hrs             Tutorials     :  4 hrs.


Scheme for First Professional MBBS Examination in Biochemistry (including medical physics and molecular biology)
A. Written Paper:.

       Papers I: Cell and sub cellular organelle, plasma membrane: signal transfer, chemistry of carbohydrates, lipid, protein, nucleic acid, enzymes, acid, base and buffer (including maintenance of acid base balance in the body), Biological oxidation, osmosis, Colloid immunological techniques (RIA, ELISP Separation technique, Instrumentation, Functional proteins e.g. Haemoglobin, myoglobin, collagen, alpha keratin, fibrin and elastase.

     Paper II: Metabolism of carbohydrates, lipids, proteins, purine, pyrimidine and minerals. Vitamins, Nucleic acid and protein biosynthesis. Regulation of gene expression . Oncogenes and tumourogenesis. Recombinant DNP technology. Xenobiotics and its metabolism. Molecular endocrinology. Haeme synthesis and degradation. Functional tests.

The four questions in each theory paper will ordinarily be as follows:
Q.1) One long essay type question (out of two) consisting of 2-4 small segments. Marks for each segment will be indicated separately.
12 Marks 


                                                     

Q.2) One or two short note type question, or, modified essay type questions  with 2-3 segments having indication of the break-up of marks for each segment (One out of two or Two out of three).
14 Marks

Q.3) One short note type question, or, explanatory note type question (Four out of five).
12 Marks (3x4)

Q.4) Four short clinically oriented explanatory notes on statements / analytical type of questions 
12 Marks (3x4)

Adequate emphasis will be given to questions on applied aspects. 

B.    Oral/Viva




i) Topics of 1st paper-10 marks ii) Topics of 2nd paper-10 marks Total marks-20.
     Distribution of the topics during viva voce

      Table 1-Cell structure, Cell membrane, Signal transmission, Mechanism of hormone action, Biological Oxidation, oxidative phosphorylation, Enzymes- classification, mode of action, allosteric enzyme, Clinical enzymes, Functional proteins- haemoglobins, myoglobin, collagen

     Table 2- Medical physics- isotopes, radioisotopes, radioimmunoassay, ELISA, Chromatography, Colorimetry, Electrophoresis, Acid, Base, buffer, Acid-Base Balance, pH of body fluids, colloids, Osmosis, transport-active, passive, facilitated, endocytosis, Digestion and absorption of foodstuffs

      Table 3- Purines, Pyrimidines, Proteins, Vitamins, Inorganic elements- their chemistry, normal and abnormal Metabolism

      Table 4- Molecular biology, genetics, Gene expression, DNA & RNA synthesis, Polymerase Chain reaction, Mutation, Genetic disorders of metabolism

      Table 5- Cabohydrates and Lipids- their chemistry, normal and abnormal metabolism

  Note- When there shall be four  examiners Topics of Tables 4 and 5 will be clubbed.
C. Practical 


       i) Interpretation of charts:10 marks, ii)Urine analysis:10 marks, iii) Titration:10         marks iv) Clinical material analyses: 10 marks                          Total marks-40
D.  Internal Assessment Marks:                                                  Total marks-40
Question pattern in written examination of Periodical institutional Assessment-


The number of questions in the written test will be four (4) ordinarily having the following distribution of marks.

Q.1) One long essay type question (out of two) consisting of 2-4 small segments. Marks for each segment will be indicated separately.


12 Marks
                                                      

Q.2) One or two short note type question, or, modified essay type questions  with 2-3 segments having indication of the break-up of marks for each segment (One out of two orTwo out of three).
14 Marks

Q.3) One short note type question, or, explanatory note type question (Four out of five).
12 Marks (3x4)                                                                            
                                           

Q.4) Four short clinically oriented explanatory notes onstatemets / analytical type of questions 
12 Marks (3x4)

SYLLABUS OF BIOCHEMISRY

FIRST PROFESSIONAL M.B.B.S COURSE

Departmental objective of teaching- learning of Biochemistry

Knowledge:
At the end of the course the student will be able to-

1) Describe the molecular and functional organization of a cell and list its sub-cellular components.

2) Delineate structure, function and interrelationship of biomolecules and consequences of deviation from the normal.

3) Summarize the fundamental aspects of enzymology and clinical application wherein regulation of enzyme activity is altered.

4) Describe digestion and assimilation of nutrients and consequences of malnutrition.

5) Integrate the various aspects of metabolism and their regulatory pathways.

6) Explain the biochemical basis of inherited disorders with their associated squealae.

7) Describe mechanisms involved in maintenance of body fluids and pH homeostasis.

8) Outline the molecular mechanisms of gene expression and regulations of the principles of genetic engineering and their application in medicine.

9) Summarize molecular concept of body defences and their application in medicine

10) Outline the biochemical basis of environmental health hazards, biochemical basis of cancer and carcinogenesis.

11) Familiarize with the principles of various conventional and specialized laboratory investigations and interpretation of a given data.

12) Suggest experiments to support theoretical concepts and clinical diagnosis.

No. of  lectures/tutorials:                                    Theory: 144 hrs.

GENERAL REVIEW
1) Origin of life. Molecular logic of living matters. Why biochemistry has been included in the medical curriculum.

2) A review of cellular structure and functions in chemical terms: Special reference to separations of sub-cellular fractions and their identification.

3) Simple building blocks; organization of macromolecules.

CHEMISTRY OF LIVING MATTERS

4) Carbohydrates: its nomenclature, classification with examples chemical structure of monosaccharides and disaccharides in Pyranose and Furanose form.

5) Isomerism: stereoisomers, optical isomers, epimers, anomens. Mutarotation, specific rotation.

6) Glycosidase linkage; deoxy and amino sugars and homopolysaccharides, their chemical structures and importance.

7) Chemical structures of heteropolysaccharides, glycosaminoglycans and glycoproteins.

8) Carbohydrates in bacterial cell wall and blood group substances.

9) Interpretation of chemical reactions of carbohydrates.

10) Classication of lipids. Chemical structure of simple lipids. Nomenclature of saturated and unsaturated fatty acids.

11) Essential fatty acids; Importance of omega 3 fatty acids; structure and functions of prostaglandin, leucotrienes and thromboxanes.

12) Classification and structure of phospholipids. Surfactant. Glycolipids.

13) Derived lipids: structure of cholesterol, steroid hormones, and bile acids.

14) Characterization of lipids: Saponification no. Iodine no. Acetyl no. Acid no.,  Polenski no. R.M. no. Thin layer chromatography, gas liquid chromatography.

15) Proteins: Classification, chemical and physical properties

16) Bonds maintaining protein structure, organization of protein structure, alpha helix and beta pleated sheath. Globular proteins and fibrous proteins.

17) Classification and chemical structure of amino acids.

18) Chemical reactions of amino acids; Isoelectric pH, acid base properties of amino acids.

19) Methods of protein separation; Gel filtration, electrophoresis, ultracentrifugation.

20) Determination of primary structure of proteins, Ninhydrin reaction.

21) Separation of amino acids; Paper chromatography, Thin layer chromatography, High performance liquid chromatography. SDS  polyacrylamide gel-electrophoresis.

22) & 23) Classification and structure of immunoglobulins and other plasma proteins.

24,25 & 26)   Structure, function and relationship of a protein: Haemoglobin and myoglobin; Role of 2,3 DPG, HbS, HbM, Thalassemia.

27 & 28) Structure, function and relationship of a protein: Collagen, Keratin, Fibrin and Elastin.

29) Chemical structure of Purine, Pyrimidine, Nucleotide, Nucleoside and derived nucleotides

30) Structures and properties of DNA in different forms.

31) Structures and properties of m-RNA, tRNA, rRNA and hn-RNA.

ENZYMES:

32) I.U.B. classification of enzymes with examples. Apoenzyme, coenzyme, holoenzyme and cofactors

33) Kinetics of enzymes: Reaction velocity, order of reaction, specific activity, and Michaelis-Menten equation. Significance of Km.

34) Factors affecting enzymatic activity-temperature, pH, substrate concentration and enzyme concentration.

35) Inhibitors of enzyme action: Competitive, non-competitive, irreversible and suicidal, Lineweaber-Burk plot.

36) Enzyme: Mode of action, allosteric and covalent regulation.

37) Functional and non-functional enzymes, Clinical significance of enzymes

38) Measurement of enzyme activity and interpretation of units. Measurement with coupled reactions.

39) Isoenzymes: Properties, measurement and significance.

40) Principles of enzyme linked immunosorbent assay (ELISA).

PHYSICAL ASPECTS OF LIVING MATTERS
41) Isotopes, radioisotopes, ionising radiations, Radio immunoassay.

42) Colloid, crystalloid, osmotic pressure and colloidal osmotic pressure.

43) Acid, Base and pH: Definition, Hendersan-Hasselbach equation.

44) Buffer: Definition, types and mechanisms of action

45) Laws of thermodynamics, redox potential, free energy, high-energy bonds.

46) Biological oxidation: Enzymes involved, generation of super oxide free radicals, and role of cytochrome P 450.

47) Components of mitochondrial respiratory chain, its organization and function. Sites of ATP formation, inhibitors and uncouplers.

48) Mechanism of oxidative phosphorylation, inhibitors, ATP/ADP cycle.

49) Shuttle mechanism: Glycerophosphate shuttle, Malate shuttle and creatine phosphate shuttle.

50) Mechanism of transport or absorption across a bio membrane: Active passive, facilitated transport and endocytosis.

51) Information transfer through a biomembrane: Role of G proteins and cAMP,

       phosphatidylinositol pathway.
METABOLISM

52)Metabolism: An overview, Control of a metabolic pathway.

53) Methods of study.

54) Mechanism of hormone action.

METABOLISM OF CARBOHYDRATES

55) Digestion and absorption of carbohydrates. Lactose intolerance.

56, 57 & 58) Fate of glucose after absorption. Glycolytic pathway: Chemical structures of  intermediates, allosteric control of key enzymes, inhibitors, Energy production and hormonal control.

59,60) Glycogenesis and Glycogenolysis: Covalent modification of enzymes, Hormonal control, glycogen storage disease.

61) Conversion of Pyruvate to Acetyl coA. Control of Pyruvate dehydrogenase complex.

62, 63 & 64) Tricarboxylic acid cycle: Chemical structure of intermediates, Sites of ATP production, regulatory mechanism.

65) Normal and abnormal metabolism of Fructose and Galactose.

66) Gluconeogenesis: From Lactate, Glycerol and Glucogenic amino acids, control of key gluconeogenetic enzymes.

67) Pentose phosphate pathway: Importance of generation of  NADPH, Glutathione and red cell membrane integrity.

68) Formation of Glucuronic acid and its significance. Its structural resemblance with Ascorbic acid.

69 & 70) Glucose tolerance test: oral and intravenous, Procedure and interpretation. Glycosuria, glycosylated haemoglobin.

METABOLISM OF LIPIDS

71) Digestion and absorption of fats: Micelle formation, Reconstitution of lipid in mucosal cell. Role of bile and pancreatic secretion.

72) Transport of lipids: Classification of lipoproteins, their chemical structure, composition; apoproteins.

73 & 74) Metabolism of chylomicrons, VLDL, LDL, HDL; disorders of lipoprotein metabolism.

75) Oxidation of fatty acids (alpha, beta, and omega): saturated and unsaturated; Odd carbon atom and even carbon atom fatty acids. role of carnitine.

76) Energetic and disorders of fatty acid oxidation.

77) Formation and degradation of ketone body, ketosis.

78) Metabolism of lipids in liver; causes and prevention of fatty liver, lipotropic factors.

79) Metabolism of lipids in adipose tissues and its hormonal controls.

80 & 81) Biosynthesis of fatty acids: De novo and on existing primer chain. Process of chain elongation. Detailed action of Biotin; multienzyme complex concept.

82 & 83) Biosynthesis of cholesterol: metabolic steps, control of rate limiting steps. Cholesterol lowering drugs: their mechanism of action.

84 & 85) Formation of bile acids and steroid hormones. Biosynthesis of triacylglycerol and Phospholipids and its degradation.

86,87 & 88) Chemical structure, synthesis, secretion, transport and degradation of insulin, mechanism of action. Insulin receptors. Insulin like growth factors.

89) Structure and mechanism of action of Glucagon.

METABOLISM OF  PROTEINS

90) Dietary protein, its biological value and digestibility coefficient. Protein malnutrition. Essential amino acids.

91)  Digestion of proteins; absorption of amino acids, gama-glutamyl cycle.

92) Fate of amino acid after absorption. Process of transamination: Role of Pyridoxal phosphate.

93) Oxidative and non oxidative deamination, decarboxylation and transmethylation, Formation of Creatinine.

94) Formation and disposal of ammonia. Urea formation. Disorders of Urea cycle. Formation of Nitric oxide.

95 & 96) Normal and abnormal metabolism of phenylalanine and Tyrosin , Formation of Melanin, formation and degradation of Catecholamines.

97) Normal and abnormal metabolism of sulphur containing amino acids.

98) Normal and abnormal metabolism of Tryptophan.

99) Normal and abnormal metabolism of Histidine. Inborn errors of metabolism in relation to protein metabolism.

100) Synthesis of Heam. Chemistry of porphyrins. Enzymatic defects in Porphyria.

101 & 102) Degradation of Hem. Conjugated and unconjugated hyperbilirubinaemia

103) Biochemical mechanism of blood coagulation.

METABOLISM OF INORGANIC ELEMENTS AND VITAMINES

104 & 105) Metabolism of Iron: dietary source, digestion, absorption, transport , Utilization and storage.

106 & 107) Normal and abnormal metabolism of Calcium and Phosphorous, Dietary source, digestion, absorption, transport, utilization and excretion. Mechanism of bone formation.

108) Chemical structure and synthesis of Vitamin D. Its hormone like action on Calcium and Phosphorous metabolism.

109 & 110) Chemical structure, synthesis and degradation of Parathyroid hormone. Its action on Calcium and Phosphorous metabolism.

111) Role of micronutrient e.g. Zinc and selenium in the body.

112 & 113) Composition of intracellular and extracellular compartment fluids. Water and sodium balance. Role of kidney in its maintenance.

114) Respiratory  and renal mechanism for pH regulation.

115) Disorders of acid base balance and its compensation; Anion gap.

116) Chemistry and action of Vitamin A, Hypervitaminosis. Role of Retinoic acid.

117) Chemistry of Vitamin E; its action as an antioxidant.

118) Chemistry and function of Vitamin K.

119) Chemistry and function of Folic acid and Vitamin B12 in one carbon metabolism.

120) Chemistry and function of riboflavin, pantothenate, and nicotinamide.

FUNCTIONAL TESTS

121) Renal clearance tests.

122) Liver function tests.

123) Thyroid function tests.

124) Gastric and Pancreatic function tests.

METABOLISM OF PURINE AND PYRIMIDINE

125) Source of carbon and nitrogen in the synthesis of purine and pyrimidine.

126) Catabolism of purine and pyrimidine.

127) Disorders of purine and pyrimidine metabolism.

GENETIC ASPECTS

128) Gene: mutation, genetic code.

129) Regulation of gene expression: Lac-operon and His-operon model. Role of histone and non-histone proteins.

130) Replication of DNA, Difference between eukaryotic and prokaryotic DNA polymerase. DNA repair mechanism.

131 & 132) Role of different forms of RNA. Process of transcription, RNA, replication, post-transcriptional modification.

133 & 134) Steps of protein biosyntheses in Eukaryotes and Prokaryotes. Post translational modification of proteins.

135) Inhibitors of DNA, RNA and protein synthesis.

136) Genome and Retrovirus; Cell cycle, Apoptosis.

CANCER AND XENOBIOTICS

137 & 138) Biochemistry of cancer: chemical and physical carcinogens, oncogenes and Proto-oncogenes.

139 & 140) Metabolism of Xenobiotics: different types, detoxification, and its impact on the body.

GENETIC METHODOLOGY

141) RFLP AND \TNTR: Explanation and their application in medicine.

142) Principles of Southern blotting, Northern blotting and Western blotting, and their application in biology and medicine.

143) Steps of cDNA synthesis in vitro. Principles of recombinant DNA technology.

144) Principles of polymerase chain reaction, concept of genomic library and its application.

SKILL DEVELOPMENT                          (Practical):    80 hours

LESSON 1-4 : Monosaccharides (glucose, fructose), disaccharides (lactose, sucrose),

                         polysaccharides (starch, dextrin).

LESSON 5-6: Identification of any one of the unknown carbohydrates.

LESSON 7-8: Identification of simple protein (egg albumins) by following colours        reaction: Biuret test, Millon’s test, Xanthoproteic test.

LESSON 9-10: Identification of simple protein by heat and acid coagulation reaction; Identification of simple reaction by Esbach’s precipitation reaction; identification of derived protein (gelatine and peptone) by the above mentioned reaction.

LESSON 11:  Identification of glycerol by acrolein test.

                       To perform the experiment with cholesterol crystal to test solubility and reaction of cholesterol dissolved in chloroform with sulphuric acid.

LESSON 12& 13: Identification of presence of following pathological constituents in urine (albumin, sugar, bile salt, bile pigment, ketone body, blood).

LESSON 14 & 15: To perform the experiment to verify Lambert Beer law, handling of a colorimeter.

LESSON 16-19: To perform colorimetric estimation of blood sugar (Folin-Wu method or glucose oxidise method).

LESSON 20-23: To perform colorimetric estimation of blood urea (DAM method).

LESSON 24 & 25: To perform colorimetric estimation of total protein (Biuret method).

LESSON 26 & 27: To perform colorimetric estimation of serum creatinine.

                        (modified Folin-Wu alkaline pirate method).

Interpretation of the different biochemical data of blood and urine. 

LESSON 28: To diagnose the case of chronic renal failure.

LESSON 29: To diagnose the case of haemolytic, hepatic, and obstructive jaundice.

LESSON 30: To diagnose the case of hyperlipoproteinemia.

LESSON 31: To diagnose the case of renal glycosuria.

LESSON 32: To diagnose the case of diabetic ketoacidosis.

LESSON 33: To diagnose the case of myocardial infarction.

LESSON 34: To diagnose the case of starvation ketoacidosis.

LESSON 35: To diagnose the case of acidosis (metabolic and respiratory).

LESSON 36: To diagnose the case of alkalosis (metabolic and respiratory).

LESSON 37: To interpret the electrophoretogram of serum protein (normal and abnormal)

LESSON 38: To determine the Rf value of different sugar from a given paper chromatogram.

LESSON 39 & 40) Acid alkali titration: analysis of gastric acidity.

DEMONSTRATION 

1) Amylase estimation.

2) AST & ALT.

3) Alkaline phosphates.

4) Paper chromatography.

5) Flame photometry.

6) End point analysis vis a vis kinetic study.

7) Thin layer chromatography.

8) Performance of semiautoanalyser.

 Total Teaching hours:  Theory (Lecture/Tutorial): 144 hrs.
.


           Demonstrations                  : 16 hrs.

                                         Practical
                   : 80 hrs

MODEL QUESTIONS  (1 st Prof MBBS)

BIOCHEMISTRY 

First Paper

Full Marks : 50
Time : Three Hours 


The figures in the margin indicate full marks.

1. Answer any one of the following:

a. Write down the steps of determination of the primary structure of a monomeric protein.

12
  

b. Describe the process of digestion and absorption of triglyceride in the intestine.

12

2. Answer any two of the following:

a. Define Km and derive the rate of an enzyme catalyzed reaction when:

[S]=Km,  [S]>>Km, [S]<<Km.
            
1+2+2+2

b. Describe the chemiosmotic hypothesis of oxidative phosphorylation with the help of a diagram.
2+5


c. Mention the difference between competitive and non-competitive inhibition with Lineweaver Burk plot.


2+5

     3.     Give an explanatory note on the following (any four):                              3x4=12

a) Active site of an enzyme.

b) Role of blood buffer in the maintenance of acid base balance.

c) Watson-Crick model of the DNA.

d) Pseudo nucleotide as coenzyme.

e) Fluid mosaic model of biomembrane.

     4.     Explain the following statements:




3+3+3+3

a) Glucose enhances the absorption of the Na+ from the intestine.

b) Coenzymes are the co-substrates in the enzymes.

c) Lecithin is an amphipathic molecule.

d) Immunoglobulins are classified on the basis of type of heavy chain present in them.

MODEL QUESTIONS  (1 st Prof MBBS)

BIOCHEMISTRY 

Second Paper

Full Marks : 50
Time : Three Hours 


The figures in the margin indicate full marks.

      1)       Describe only one of the following:

a) Describe the glycolytic pathway in erythrocytes. Calculate the total energy production when one more of glucose is utilized by them. Indicate the importance of 2,3 DPG generated in this pathway.



                          8+2+2=12




b)  Describe the formation of urea in the body. Mention how ammonia is disposed off by other methods.

  8+4=12

    2)       Describe any two of the following:

         a) Describe the chemical composition and indicate the metabolism of very low density  Lipoprotein (VLDL) with the help of a flow diagram.  2+5=7

b)  Write down the chemical structure and mechanism of action of insulin.
3+4=7

c) Mention the steps of heme biosynthesis with its control mechanism.
5+2=7

     3)      Give an explanatory notes on any four of the following:
            3+3+3+3=12

a) Genetic code

b) Recombinant DNA technology

c) Cyt P450

d) Polymerase chain reaction.

e) Point mutation.

     4)      Explain the following statements:
                                               3+3+3+3=12

a) Glucose can be converted to fatty acids but the fatty acids cannot be converted to      glucose in human.

b) Fructose leads to formation of more VLDL.

c) Metabolism of glucose is controlled by Phosphofructokinase.

d) Glycogen storage diseases often leads to hypoglycemia.

