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1. Anterior interosseous nerve is a branch of?

4 N
a) Radial nerve

\§ J

4 N
b) Median nerve

\§ J

4 N
c) Ulnar nerve

\§ J

4 N
d) Axillary nerve

\§ J

Correct Answer - B

Ans. is 'b' i.e., Median nerve

Anterior interosseous nerve is a branch of median nerve.
Anterior interosseous artery is a branch of ulnar artery.
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2. Olecranon process of ulnha helps in
formation of?

4 N
a) Radial notch

\§ J

4 N
b) Trochlear notch

\§ J

4 N
c) Olecranon fossa

\§ J

4 N
d) Coronoid fossa.

\§ J

Correct Answer - B

Ans. is 'b'i.e., Trochlear notch

¢/ Inner surface of olecranon process forms.trochlear notch for
articulation of trochlea of humerus.

¢ Radial notch is seen in lateral part of upper end of shaft (not on
olecronon).

¢ Olecranon fossa and coronoid fossa are part of lower end of
humerus.
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3. True about clavicle?

www.FirstRanker.com

Ve

a) Endochondral ossification
\§

Ve

b) Vertical

-

Ve

c) No medullary cavity
\§

Ve

d) Rarely fractures
\§

Correct Answer - C
Ans:C.)No medullary cavity.
Peculiarities of Clavicle:
1.1t has no medullary cavity

2. It is the first bone to ossify in the fetus (5th-6th week)
3. It is the only long bone having 2 primary centers of ossification

(others have only 1)

4. It is the only long bone that ossifies in membrane and not in

cartilage
5. It is the only long bone lying horizontally

6. It is the most common fractured long bone in the body

7. It is subcutaneous throughout
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4. Clavipectoral fascia is pierced by all except
?

4 N
a) Lateral pectoral nerve
\§

4 N
b) Median pectoral nerve
\§

( 1\

c) Thoracoacromial vessels
\§ J

p
d) Cephalic vein
\§

Correct Answer - B

Ans. is 'b' i.e., Median pectoral nerve

Clavipectoral fascia is pierced by -

¢ Thoraco-Acromial vessels.

¢ Lateral pectoral nerve.

¢ Lymphatics passing from breast:and pectoral region to apical-axillary
1.n.

¢ Cephalic vein,
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5. Root value of supinator jerk -

4 N\
a) C; Cy

g /

4 N\
b) C,Cs

g /

4 N\
c) C5 Cg

g /

4 N\
d) Cg Ty

g /

Correct Answer - C
Cs Cg
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6. Small muscles of hand are supplied by:

( 1\

a) C3
\§

h
b) C.
\§

( 1\

c) C6
\§

>
d) C5-7,C-8t0 T1
\§

Correct Answer - D

All small muscles of hand i.e. thener, hypothenar, interossei &
lumbricals are supplied by median and ulnar nerves which originate
from C5-7 and C8 and T1 nerves.

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

7. Bicipital aponeurosis lies over which
structure in cubital fossa?

4 N
a) Ulnar nerve

\§ J

4 N
b) Radial nerve

\§ J

4 N
c) Brachial artery

\§ J

4 N
d) Anterior interosseous artery

\§ J

Correct Answer - C

Bicipital aponeurosis passes superficial to the brachial artery and
median nerve. It lies deep to superficial veins.

During venipuncture, the bicipital aponeurosis provides limited
protection for brachial artery and median nerve.
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8. Structure over bicipital aponeurosis in
cubital fossa?

4 N
a) Ulnar nerve

\§ J

4 N
b) Radial nerve

\§ J

4 N
c) Brachial artery

\§ J

4 N
d) Veins

\§ J

Correct Answer - D
Veins
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9. Nerve running along with profunda brachii
artery, in spiral groove ?

4 N
a) Ulnar

\§ J

4 N
b) Median

\§ J

4 N
c) Radial

\§ J

4 N
d) None

\§ J

Correct Answer - C

Ans. is'c' i.e., Radial

¢ Profunda brachii is a branch of brachial artery.

¢/ It accompanies radial nerve in spiral groove.

Branches of profunda brachii artery are :?

| Deltoid branch (ascending branch) :- It anastomoses with the
descending branch of posterior-circumflex humeral artery.

>.| Nutrient artery to humerus:

3.| Muscular branches

l.| Posterior descending-(middle collateral) :- It anastomoses with
interosseous recurrent branch of ulnar artery.

».| Anterior descending (radial collateral) :It anastomoses with radial
recurrent branch of radial artery in front of lateral epicondyle.
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10. Boundaries of quadrilateral space include
all except?

4 N
a) Teres major
\§

( 1\

b) Long head of triceps
\§

4 N
c) Neck of humerus

\§ J

4 N
d) Deltoid

\§ J

Correct Answer - D
Deltoid
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11. Axillary artery is divided into three parts

by?

4 N
a) 15trib

\§ J

4 N
b) Clavicle

\§ J

4 N
c) Pectoralis minor muscle

\§ J

4 N
d) Teres minor muscle

\§ J

Correct Answer - C

Axillary artery

o It is the main artery of upper limb. It begins at the level of outer
border of first rib as a continuation of subclavian artery. It ends at the
level of lower border of teres majorito continue as brachial artery.

¢ The axillary artery is covered anteriorly by pectoralis minor, which
divides it into three parts:?

1) First part :- This part is proximal to upper border of pectoralis
minor, i.e. extends from_outer border of first rib to upper border of
pectoralis minor. Thebranch of first part is Superior thoracic artery.
2) Second part :- This part is behind pectoral is minor. It gives
following branches.

A)  Thoracoacromial artery :- It pierces clavipectoral foscia and
gives following branches :-

(i) Acromial

(ii) Pectoral,

(i) Clavicular and deltoid.

B) Lateral thoracic artery

3) Third part :- This part is distal to lower border of pectoralis minor,
l.e. extends from pectoralis minor (lower border) to teres major
(lower border). It gives following branches ?

A) Subscapular artery:- 1t gives off circumflex scapular artery and
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then continues us thoracodorsal artery.
B) Anterior circumflex humeral artery.
C) Posterior circumflex humeral artery.

Anterior and posterior circumflex arteries (both are branches of 3"

part of axillary artery) forms anastomosis around surgical neck of
humerus.
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12. Posterior wall of axilla is formed by

4 N\
a) Pectoralis major

g J

4 N\
b) Pectoralis major

g J

4 N\

c) Subscapularis
\§

( 1\

d) Intercostal muscles
\§ J

.| Anterior (pectoral) wall :- Formed by (i) Pectoralis major, (ii)

| Posterior (subscapular) wall :- Formed by (i) Subcapularis, (ii) Teres
| Medial (thoracic) wall:- Formed by (i) Upper four ribs (with their

| Lateral (humeral) wall :- Formed by (i) Upper part of humerus with

».| Base :- Formed by Skin, superficial fascia and deep (axillary) fascia.

Correct Answer - C

Axilla (armpit)

The axilla is apyramidal space situated between the upper part of
the arm and the chest wall. It resembles afour sided pyramid, and
has following : (i) an apex (ii) a base (iii)-four walls (anterior,
posterior, medial and lateral).

Pectoralis minor, and (iii) Subclavius. The latter two muscles
enclosed by clavipectoral fascia.

major, and (iii) Latissimus dorsi.
intercostal muscles), and (ii) Upper part of serratus anterior.

bicipital groove lodging the tendon of long head of biceps, and (ii)
Corachobrachialis and short head of biceps ?

It is directed downwards.

Apex :- It is directed upwards and medially towards the root of neck.
It communicates with supraclavicular triangle of neck, hence referred
to as Cervicoaxillary canal. It is triangular in shape and is bounded
anteriorly by clavicle, posteriorly by upper part of scapula and
medially by outer border of first rib. The axillary artery and brachial

mlaviiiAa AntAav $laAa AvvillAa HlavAari Al $lhiAa AAKA 1
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13. Anterior axillary fold is due to which

muscle ?

Ve

-

a) Pectoralis major

Ve

-

b) Pectoralis minor

Ve

c) Subscapularis
\§

p
d) Teres major

-

Correct Answer - A
Anterior axillary fold is rounded in shaped and is formed by

pectoralis major (lower border). Posterior.axillary fold is formed by
teres major and latisimus dorsi.
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14. Intracapsular but extrasynovial is ?

4 N
a) Long head of triceps
\§

p
b) Long head of biceps
\§

( 1\

c) Short head of biceps
\§

p
d) Medial head of biceps
\§

Correct Answer - B
Origin of long head of biceps is intracapsular but extrasynovial,
enclosed by a prolongation of synovial membrane of shoulder joint.
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15. How many lactiferous ducts open in
nipple ?

( 1\

a)0-10
\§

h
b) 15 -20
\§

( 1\

c) 25 -50
\§

p
d) 50 -75
-

Correct Answer - B
The nipple is pierced by 15-20 lectiferous ducts.
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16. Structure related to deltopectoral groove
?

( )
a) Axillary artery
-

p
b) Cephalic vein
\§

4 N
c) Baselic vein

\§ J

4 N
d) Radial nerve

\§ J

Correct Answer - B

Ans. is b' i.e., Cephalic vein

Deltopectoral groove is a groove between deltoid muscle and
pectoralis major muscle.

It is traversed by cephalic vein
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17. Common interosseous artery is a branch

of -

4 N
a) Brachial artery

\§ J

4 N
b) Radial artery

\§ J

4 N
c) Ulnar artery

\§ J

4 N
d) Profunda branchii artery

\§ J

Correct Answer - C

Branches of ulnar artery

A) In cubital fossa

1)  Anterior ulnar recurrent :- Anastomoses with inferior ulnar
collateral in from of medial epicondyle.

2) Posterior ulnar recurrent :- Anastomoses with superior ulnar
collateral behind medial cpicondyle.

3) Common interosseous. :- Divides into

) Anterior interosseous: It is the deepest artery of front of
forearm. It is accompanied by anterior interosseous nerve (a branch
of median nerve). It pierces interosseous membrane at upper border
of pronator quadratus to enter into extensor (dorsal) compartment.
Its branches are : (a) muscular branches for deep muscles of front of
forearm; (b) nutrient artery to radius and ulna; and (c) median artery.
ii)  Posterior interosseous : Near its origin, it gives of interosseous
recurrent artery which ends by anastomosing with middle collateral
artery.

B) In forearm

1) Palmar carpal branch

2) Dorsal carpal branch

C) In palm :- These are terminal branches.

i) Deep branch :- Completes the deep palmar arch on medial side
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by joining the terminal part of radial artery.
ii)  Superficial branch :- Forms the major part of superficial palmar
arch.
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18. True about blood supply of scaphoid?

4 N
a) Mainly through ulnar artery
\§

4 N
b) Major supply from ventral surface
\§

( )
c) Major supply from dorsal surface
-

( 1\

d) Proximal supply in antegrade fashion
\§ J

Correct Answer - C

Major blood supply (70-80%) of scaphoid comes through dorsal
surface via dorsal branches of radial artery.

These dorsal vessels enter the scaphoid.at or just distal to waist
area and supply the proximal pole in retrograde fashion.
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19. 3rd 5nd 4th jumbrical (lateral two
lumbricals) of foot are supplied by ?

( )
a) Medial plantar nerve
-

4 N
b) Lateral plantar nerve
\§

4 N
c) Peroneal nerve

\§ J

4 N
d) None of the above

\§ J

Correct Answer - B

Behind the medial malleolus, beneath the flexor retinaculum the
tibial nerve divides into its two terminal branches :

i) Medial plantar nerve :- It corresponds approximately to the median
nerve in the hand as far as skin and-muscle supplies are concerned.
It supplies medial part of sole, plantar surface of medial 3" A digits,
and innervates flexor digitorum brevis, abductor hallucis, flexor
hallucis brevis and the first lumbrical.

ii) Lateral plantar nerve :- It correspods approximately to the ulnar
nerve. It supplies the lateral part of sole, plantar surface of lateral
digits and innervates flexor digitorum accesorius, abductor digiti
minimi, flexor digiti minimi brevis, adductor hallucis, all intcrossei and
2nd 3rd 4t lymbricals.
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20. All are true about short saphenous vein

except?
4 N
a) Runs behind lateral malleolus
\§ J
4 N
b) Runs on lateral side of leg
\§ J
4 N

c) Accompanied by sural nerve
\§

( 1\

d) Achillis tendon is medial to vein
\§ J

Correct Answer - B

Short saphanous vein runs in the back (posteriorly) of leg (not
laterally).

It enters the back of leg by passing behind the lateral malleolus and
Is accompanied by sural nerve.

In leg it ascends lateral to tendocalcaneous (tendoachillis). Thus
tendoachillis is medial to vein.
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21. Not true about inferior extensor
retinaculum?

( 1\

a) Y shaped
\§

( 1\

b) Superior slip attached to lower end of fibula
\§

( 1\

c) Inferior slip attached to deep fascia of sole
\§

( 1\

d) Lateral attached to calcaneum

- J

Correct Answer - B

Ans. is 'b' i.e., Superior slip attached to the lower end of the fibula
Inferior extensor retinaculum

o Itis a Y-shaped band lying in front of the ankle joint.
Attachments:-

¢ The stem of the inferior extensor retinaculum is attached to the
upper surface of the calcaneus‘in front of sulcus calcanei. Passing
medially, the stem divides into two bands. The upper band passes
upwards and medially to-be attached to tibial malleolus. The lower
band extends downwards and medially to blend with plantar

aponeurosis.

Structures passing deep to it are :

1) Tibialis anterior tendon.

2) Extensor hallucis longus tendon.

3) Dorsalis pedis vessels.

4) The deep peroneal nerve.

5) Extensor digitorum longus tendons.
6) Peroneus Tertius tendon.
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22. True about popliteus are all except?

4 N
a) Flexor of knee

\§ J

4 N

b) Intracapsular origin
\§

( 1\

c) Supplied by tibial nerve
\§

( 1\

d) Causes locking of knee
- J

Correct Answer - D

Popliteus

Popliteus is a deep muscle of posterior compartment of leg.
Features of popletius are -

Origin

¢ Lateral surface of lateral condyle of femur, origin is intracapsular.
¢/ Outer margin of lateral meniscus of knee.

Insertion

| Posterior surface of shaft of-tibia above soleal line.

Nerve supply

¢ Tibial nerve

Action

o| Ulocks knee joint by lateral rotation of femur on tibia prior flexion.
o Accessory flexor of knee.
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23. True regarding semitendinosus ?

4 N
a) Supplied by common peroneal part of sciatic nerve
\§

( )
b) Proximal flashy distal thin

- J

( )
c) Distal flashy proximal thin

- J

( )

d) Proximal and distal thin middle fleshy
-

Correct Answer - D

Semitendinosus is a fusiform (spinadle shaped) muscles with main
mass in middle of it. It arises in thin tendon from ischial tuberosity
and ends in a long tendon to insert on medial surface of proximal
part of tibia. o It is supplied by tibial part-of sciatic nerve.
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24. Which of the following dorsiflexes the foot

4 N
a) Tibialis posterior

\§ J

4 N
b) Tibialis anterior

\§ J

4 N
c) Peroneus brevis

\§ J

4 N
d) Extensor digitorum brevis

\§ J

Correct Answer - B
Tibialis anterior
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25. Artery piercing the oblique popliteal
ligament of knee -

4 N
a) Superior genicular
\§

( )
b) Inferior genicular
-

( )
c) Middle genicular
-

p
d) Popliteal
\§

Correct Answer - C

Middle genicular

¢ Oblique popliteal ligament is an expansion from the tendon of
semimembranosus attachment to intercondylar line of femur.

o Itis closely related to popliteal artery and is pierced by middle
genicular vessels and nerve and the terminal part of the posterior
division of the obturator nerve.
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26. Lateral dislocation of patella is prevented

by ?

4 N
a) Rectus femoris

\§ J

4 N
b) Vastus intermedius

\§ J

' N
c) Vastus lateralis

\§ J

4 N
d) Vastus medialis

\§ J

Correct Answer - D
Vastus medialis
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27. Hunter's canal is seen in?

4 N
a) Cubital fossa

\§ J

4 N

b) Popliteal fossa
\§

( 1\

c) Thigh
\§

p
d) Calf
\§

Correct Answer - C
Ans. is'c'i.e., Thigh
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28. True about iliotibial tract all except?

( )
a) Receives insertion of gluteus maximus

- J

( )
b) Derived from fascia lata

- J

( )
c) Inserted on lateral tibial condyle

- J

( )
d) None

- J

Correct Answer - D

lliotibial Tract

The fascia lata is thickened laterally where it forms a 5 cm wide
band called the iliotibial tract.

Superiorly the tract splits into two laters:.

The superficial lamina is attached to tubercle of iliac crest, and deep
lamina to the capsule of hip joint.

Inferiorly, the tract is attached to-a smooth area on anterior surface
of the lateral condyle of tibia.

The importance of the iliotibial tract is as follows.

a) Two important muscles are inserted into its upper part, between
the superficial and deep laminae. These are the three-fourths part of
the gluteus maximus; and the tensor fasciae latae.

b) The iliotibial tract stabilizes the knee both in extension and in
partial flexion; and is, therefore, used constantly during walking and
running.
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29. Ligament supporting the talus is ?

( )
a) Spring ligament
-

( 1\

b) Deltoid ligament
-

( )
c) LCL

- J

( )
d) Cervical ligament

- J

Correct Answer - A

Ans. A) Spring ligament

¢ Spring ligament (Plantar calcaneonavicular ligament) connects
the calcaneum with the navicular bone.

¢ However, its principal job is to provide a sling for the talus,
to_support the head of talus (though it has no attachment to talus).
¢ This aids in supporting the weight of the body.

¢, Weaknes or lengthening along this ligament can cause flat foot
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30. False about tibia-fibula is ?

( )
a) Nutrient artery of tibia is from posterior tibial artery

- J

( )
b) Nutrient artery of fibula is from peroneal artery

- J

( )
c) Proximal end of tibia is related to common peroneal nerve

- J

( )
d) Tibia is the most common site of osteomyelitis

- J

Correct Answer - C

Common peroneal nerve is related to neck of fibula (not tibia).
Nutrient artery of tibia is a branch of posterior tibial artery.
Nutrient artery of fibula is a branch of peroneal artery.

Tibia is the commonest site of osteomyelitis.
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31. All are branches of lumbar plexus except?

p
a) lliohypogastric nerve
\§

p
b) llioinguinal nerve

Ve

c) Obturator nerve
\§

Ve

d) Subcostal nerve
\§

Correct Answer - D

Ans. is 'd' i.e., Subcostal nerve
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32. Articular surface of the sarum extends
upto how many vertebrae in males ?

4 N\
a)1to 12

g J

4 N\
b) 2 to 212

g J

4 N\
C) 3 to 312

g J

4 N\
d) 4 to 412

g J

Correct Answer - C
Articular surface of sacrum: the rough articular surface on the lateral
aspects of the sacrum that articulates with the ilium on each side.
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33. Lower limit of sacro iliac joint lies upto
which level in females ?

Ve

a)1to 112

-

Ve

b) 2 to 2 112

-

Ve

c)3to 312

-

Ve

d) 4 to 4 12

-

Correct Answer - B
2to 212
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34. First rib is not related to ?

4 N
a) Sympathetic chain
\§

4 N
b) Scalenus anterior

\§ J

4 N

c) Suprapleural membrane
\§

p
d) T, Nerve

- J

Correct Answer - D

Ans.is 'd'i.e., T, Nerve

Anteriorly, the neck of the first rib is related to (from medial to
lateral) :- (1) Sympathetic chain, (ii) ISt posterior intercostal vein,
(iii) Supeior intercostal artery, and (iv) 15 thoracic nerve. These
structures are between neck of first rib (posteriorly) and apex of
lung (anteriorly).

Following are attached to first'rib :- Scalenus anterior, scalenus
medius, subclavius, serratus anterior ( ISt digitation), costo-clavicular
ligament and suprapleural membrane.
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35. True about anterior intercostal artery ?

4 N\
a) Present in 15'to 11" intercostal space

g J

4 N\
b) Each intercostal space has two anterior intercostal arteries

g J

4 N\
c) Branch of internal thoracic artery

g J

4 N\
d) Branch of aorta

g J

Correct Answer - C

Ans. is 'c' i.e., Branch of internal thoracic artery

o Each of upper nine intercostal spaces (1 to 9) have one posterior
and two anterior intercostal arteries. The 10"and 11" spaces have
one posterior intercostal artery (no anterior intercostal artery)

o Posterior intercostal artery is the main-artery of intercostal space
and runs in the costal groove along the upper border of an
intercostal space, lying between-posterior intercostal vein and
intercostal nerve (relationship from above downward VAN). 1" and 2'
posterior intercostal arteries are branches of superior intercostal
artery (a branch of costocervical trunk from 2" part of subclavian
artery* 99)).Lower nine (3" to 11°™") posterior intercostal arteries are
branches of descending thoracic aorta. Right posterior intercostal
arteries are longer than the left.

o Anterior intercostal arteries for upper six spaces (two in each space)
arise from internal thoracic or internal mammary artery. For 7t to 9"
spaces, these are branches of musculophrenic artery (terminal
branch of internal thoracic artery).
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36. True about right principal bronchus ?

4 N
a) Narrower

\§ J

4 N
b) Horizontal

\§ J

4 N
c) Shorter

\§ J

4 N
d) All are true

\§

Correct Answer - C

Features of right bronchus (in comparison to left bronchus)
1) Shorter

2) Wider

3) Vertical (in the line of trachea).
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37. Thoracic duct is formed by?

( )
a) Union of left subclavian and left internal jugular vein.

- J

( )
b) Union of brachiocephalic vein and internal jugular vein

- J

( )
c) Continuation of upper end of cisterna chyli

- J

( )
d) None of the above

- J

Correct Answer - C

Thoracic duct is also called as Pecquet duct.

¢ Itis the largest lymphatic duct in body, about 45 cm (18 inches) long.
¢ It has a beaded appearance because of the presence of many
valves in its lumen.

¢ Thoracic duct begins as a continuation of the upper end of the
cisterna chyli near the lower border of T,, vertebra and enters the

thorax through the aortic opening of diaphragm (at T12 ).
o/ It then ascends through the posterior mediastinum and at Tg level

crosses from right sideo the left side and ascends along left margin
of oesophagus to enter the neck.

o At the level of C7 vertebrae, arches towards left side to open into left
brachiocephalic vein at the angle of union of left subclavian and left
internal jugular veins.
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38. Thoracic duct opens into ?

4 N
a) Subclavian vein

\§ J

4 N

b) Internal jugular vein
-

( )
c) Right brachiocephalic vein
-

( 1\

d) Left brachiocephalic vein
- J

Correct Answer - D
Left brachiocephalic vein
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39. Posterior relation of hilum of lung ?

4 N
a) Azygous vein
\§

h
b) SVC
\§

4 N
c) Vagus nerve
\§

4 N
d) Arch of aorta
\§

Correct Answer - C
Vagus nerve
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40. Not related to hilum of right lung?

4 N
a) Azygous vein
\§

4 N
b) Vagus nerve
\§

( 1\

c) SVC
\§

4 N
d) Arch of aorta
\§

Correct Answer - D
Arch of aorta is related to left lung.
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41. Xiphoid fuses with sternum by what age ?

4 N
a) 30 years
\§

p
b) 35 years
\§

( 1\

c) 40 years
\§

p
d) 45 years
\§

Correct Answer - C

Ans. is 'c' i.e., 40 years [Ref Parikh 6! e p. 2.30, 2.31]
Sternum

¢ Pieces of body unite between 14-25 years.

¢ Xiphoid unites with body at 40 years.

¢/ Manubrium unites with body at 60 years.

Other bones

o Hyoid : greater cornu unites with-body at 40-60 years.

¢ Laryngeal and costal cartilages ossify after 40 years.

o Vertebra : Osteophytes-outgrowth, lipping of vertebra and disc
atrophy occur.
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42. Bronchopulmonary segments in right and
left lungs respectively ?

( 1\

a)9, 11
\§

h
b) 11,9
\§

( 1\

c) 10,10
\§

h
d) 8, 10
\§

Correct Answer - C
¢ Each lung has 10 bronchopulmonary segments.
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43. At the level of Arch of aorta, the
relationship of left vagus nerve and left

phrenic nerve?

Ve

a) Phrenic nerve anterior, vagus nerve posterior
-

Ve

b) Phrenic nerve posterior, vagus nerve anterior
-

Ve

c) Both in same plane anteroposteriorly
\§

Ve

d) Variable in relationship
-

Correct Answer - A
Phrenic nerve anterior, vagus nerve posterior
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44. Posterior to transverse pericardial sinus?

( )
a) Aorta
- J
( )
b) Pulmonary trunk
-

4 N
c) SVC

\§ J

4 N

d) Left atrium
\§

Correct Answer - C

Ans.is'c'i.e., SVC

¢ Transverse sinus is a short passage that lies between the reflection
of serous pericardium (epicardium) aroundarterial (aorta and
pulmonary trunk) and venous ends of the heart tube.

¢/ Transverse sinus is bounded anteriorly by ascending aorta and
pulmonary trunk, posteriorly by SVC, and inferiorly by left atrium.
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45. True about cremasteric reflex?

( )
a) Afferent: genital branch of genitofemoral nerve
-

( )
b) Efferent: genital branch of genitofermoral nerve
-

( )
c) Efferent: femoral branch of genitofemoral nerve

- J

( )
d) Afferent: pudendal nerve

- J

Correct Answer - B
Ans. is 'b' i.e., Efferent : genital branch of genitofemoral nerve

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

46. Urethral crest is an elevation seen in
urethra due to:

( 1\

a) Prostatic glands

- J

( )
b) Insertion of detrusor muscle

- J

( )
c) Insertion of trigone

- J

( )
d) Preprostatic internal sphincter

- J

Correct Answer - A

Answer- A (Prostatic glands)

¢ The urethral crest is an anatomical feature present in the urinary
system of both males and females.

¢ The prostatic portion (pars prostatica), the widest and most dilatable
part of the canal, is about 3 cm long.

¢ Upon the posterior wall or floor‘is a narrow longitudinal ridge, the
urethral crest, formed by an elevation of the mucous membrane and
its subjacent tissue.

¢ On either side of the crest is a slightly depressed fossa, the prostatic
sinus, the floor of which is perforated by numerous apertures, the
orifices of the prostatic ducts from the lateral lobes of the prostate;
the ducts of the middle lobe open behind the crest.
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47. Pyramidalis is supplied by ?

4 N
a) Subcostal nerve

\§ J

4 N

b) llioinguinal nerve

4 N
c) lliohypogastric nerve
\§

( 1\

d) Genitofemoral nerve
\§ J

Correct Answer - A
Ans. is 'a' i.e., Subcostal nerve
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48. Appendices epiploicae is a feature of ?

4 N
a) Duodenum

\§ J

4 N
b) Stomach

\§ J

4 N
c) Colon

\§ J

4 N
d) Jejunum

\§ J

Correct Answer - C

Characteristic features of large intestine

1) 3 longitudinal bands, formed by longitudinal muscle coat, called
Taeniae coli.

i) Sacculation or haustration

iii) Fat filled peritoneal pouches called appendices epiploicae. These
are not found in appendix, caecum, and rectum.

Iv) Greater part is fixed exceptfor appendix, transverse colon and
sigmoid colon.

V) Pyere's patches (presentin small intestine) are not present.
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Appendices epiploicae is seen in all part of
large intestine except -

4 N
a) Sigmoid colon
\§

4 N
b) Ascending colon
\§

4 N
c) Caecum

\§ J

4 N
d) Transverse colon

\§ J

Correct Answer - C

Ans. is 'c' i.e., Caecum

Small bags of peritoneum filled with fat, called appendices
epiploicae are present over the surface of large intestine, except for
appendix, caecum and rectum.
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50. Inferior rectal artery is a branch of?

Ve

a) Inferior mesenteric artery
\§

p
b) Superior mesenteric artery
\§

Ve

c) Coeliac trunk
\§

p
d) Internal pudendal artery

-

Correct Answer - D
Ans. is 'd" i.e., Internal pudendal artery
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51. Cremasteric artery is a branch of?

4 N
a) Internal pudendal artery
\§

4 N
b) External pudendal artery
\§

4 N
c) Inferior epigastric artery
\§

( 1\

d) Superior epigastric artery
\§ J

Correct Answer - C
Inferior epigastric artery
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52. Superficial epigastric artery is a branch
of?

4 N
a) Internal pudendal artery
\§

4 N
b) External pudendal artery
\§

( )
c) Internal iliac artery

- J

( )
d) Femoral artery

- J

Correct Answer - D

Ans. is 'd' i.e., Femoral artery

Branches of femoral artery

1) Superficial :- Superficial external pudendal, superficial
epigastric, superficial circumflex iliac.

2) Deep branches :- Profunda femoris, deep external pudendal,
muscular branches, descending genicular branch (last branch in the
adductor canal).

¢ Note: Superior epigastric artery is a branch of internal thoracic
artery.
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53. Inferior epigastric vein drains into?

4 N
a) Femoral vein

\§ J

4 N
b) External iliac vein

\§ J

4 N
c) Internal iliac vein

\§ J

4 N
d) Internal pudendal vein

\§ J

Correct Answer - B

Ans. is 'b' i.e., External iliac vein

Inferior epigastric vein drains into External iliac vein.
Superior epigastic vein drains into Internal thoracic vein.
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54. Superior rectal vein drains into?

4 N
a) Inferior mesenteric vein

\§ J

4 N
b) External iliac vein

\§ J

4 N
c) Internal iliac vein

\§ J

4 N
d) Internal pudendal vein

\§ J

Correct Answer - A

Ans. is 'a' i.e., Inferior mesenteric vein

Superior rectal vein drains into inferior mesenteric vein.
Inferior rectal vein drains into internal pudendal vein.
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55. Most common location of accessory

spleen?

4 N
a) Hilum of spleen

\§ J

4 N
b) Greater omentum

\§ J

4 N
c) Lesser omentum

\§ J

4 N
d) None

\§ J

Correct Answer - A

Accessory spleen may be found at :-

1) Hilum of spleen (most common site).

ii) Tail of pancrease.

iii) Derivatives of dorsal mesogastrium :- Greater omentum,
gastrophrenic ligament, gastrosplenic ligament, linorenal ligament.
Iv) Broad ligament of uterus (in‘males) and spermatic cord (in
female); both left side.
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56. Length of Posterior vaginal wall is

4 N\
a) Variable

g J

4 N\
b) Same as anterior vaginal wall

g J

4 N\
c) Less than anterior vaginal wall

g J

4 N\
d) More than anterior vaginal wall

g J

Correct Answer - D

Ans. is 'd" i.e., More than anterior vaginal wall

Vagina

The vagina is a fibromuscular, canal forming the female copulatory
organ.

It extends from vulva to uterus.

Mucous membrane is lined by naonkeratinized stratified squamous
epithelium.

The anterior wall is about 8:)cm long and the posterior wall is about
10 cm long.

The lumen is circular at the upper end because of the protrusion of
the cervix into it.

Below the cervix, anterior and posterior walls are in contact.

The interior of the upper end of the vagina (or vaginal vault) is in the
form of a circular groove that surrounds the protrudng cervix.

The groove becomes progressively deeper form before backwards
and is arbitrarily divided into four parts called the vaginal fornices :
Anterior fornix lies in front of the cervix and is shallowest.

Posterior fornix lies behind the cervix and is deepest.

Two lateral fornices lie one on each side of the cervix. Lateral fornix
is related to the transverse cervical ligament of pelvic fascia in which
are embedded a network of vaginal vein and the ureter gets crossed
by the uterine artery.
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Relations of vagina

¢ Anterior wall

o Upper half is related to the base of the bladder.

¢ Lower half to the urethra.

Posterior wall

¢ Upper one-fourth is separated from the rectum by the rectouterine
pouch.

¢ Middle two-fourths are separated from the rectum by loose
connective tissue.

¢ Lower one-fourths is separated from the anal canal by the perineal
body and the muscles attached to it.

Lateral walls

One each side :

¢ Upper one-third is related to the transverse cervical ligament of
pelvic fascia in which are embedded a network of vaginal veins, and
the ureter gets crossed by the uterine artery.

¢ Middle one-third is related the pubococcygeus part of the levator ani.
¢ Lower one-third pierces the perineal membrane, below which it is
related to the bulb of the vestibule, the-bulbospongiosus and the
duct of greater vestibular gland of bartholin.

Arterial supply

¢ Vaginal branch of internal iliac(main supply)

o Cervicovaginal branch of uterine artery (in upper part).

¢ Middle rectal and internal pudendal arteries (in lower part).
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57. Bare area of liver is related to -

4 N
a) Aorta

\§ J

4 N

b) Hepatic vein
\§

( 1\

c) Portal vein
\§ J

p
d) Gall bladder
\§

Correct Answer - B

Hepatic vein

¢ Between two layers of coronary ligaments, there is a large triangular
area in diaphragmatic surface of liver which is not covered by
peritoneum.

It is called 'bare area of liver..

It is related to inferior vena cava (IVC).

The hepatic veins (usually three) leave the liver in bare area.

This area is clinically important as it is a site where infection can
spread from abdominal cavity to thoracic cavity.
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58. True about circumcaval ureter ?

4 N
a) Developmental anomaly of ureter
\§

4 N
b) Ureter passes in front of IVC from lateral to medial
\§

4 N
c) Mostly involves right ureter
\§

4 N
d) Type 2 is more common
\§

Correct Answer - C

¢/ Circumcaval (retrocaval) ureter results from altered vasculature
rather than ureteral development. Thus, preureteral vena-cava is
more appropriate term.

| This disorder involves right ureter which-passes behind IVC winding
about and crosses in front of it from-medial to lateral direction.

The anomaly is divided into two types :?

1) Type 1:Itis more common and has hydronephrosis with a
typically obstructing pattern<demonstrating some degree of fish-hook
shaped deformity of ureter.

2) Type 2 : It has lesser degree of hydronephrosis or not at all.
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59. Which of the following is a retroperitoneal

structure?
a) lleum

b) Jejunum
\§

4 N
c) Ureter

\§ J

4 N
d) Appendix

\§ J

Correct Answer - C
Ureter
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60. Falciparum ligament contains?

( )
a) Ligamentum venosus
-

( )
b) Ligamentum teres
-

4 N
c) Linorenal ligament

\§ J

4 N
d) None of the above

\§ J

Correct Answer - B

Peritoneal ligaments

| Gastrosplenic ligament :- It extends from hilum of spleen to greater
curvature of stomach. It contains short gastric and left gastroepiploic
vessels.

.| Linorenal ligament :- It extends from'hilum of spleen to anterior
surface of left kidney. It contains splenic vessels and tail of
pancreas. It develops from dorsal mesogastrium.

3.| Gastrophrenic ligament :- It'connects the greater curvature of
stomach to diaphragm. It develops from dorsal mesogastrium.

l.| Phrenicocolic ligament :- It connects left colic (splenic) flexure to
diaphragm. It supports the anterior border of spleen.

».| Falciform ligament - It demarcates the right and left lobes of liver. It
contains ligamentum teres (remnant of left umblical vein) and
paraumblical vein. It develops of ventral mesogastrium (ventral part).
.| Coronary ligaments :- It contains superior and inferior layers which
connect liver to diaphragm, and encloses the triangular 'bare area of
liver'.

’.| Triangular ligaments (a right and a left) :- These connect right and
left lobes of liver to diaphragm. It develops from ventral
mesogastrium.
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Part of colon with no mesentery?

( 1\

a) Transverse colon
\§ J

p
b) Sigmoid colon
\§

( )
c) Ascending colon
-

4 N
d) Rectum
\§

Correct Answer - C

Mesenteries in intestine

1) Mesentery proper :- Mesentery of small intestine (jejunum and
ileum) is fan shaped double layered peritoneal fold which suspends
the coils of jejunum and ileum. Mesentery has :?

i) Attached border (root of mesentery) :- It is 15 cm long and
extends from duodenojejunal flexure (on left side of L,) to upper part

of right sacroiliac joint.

Root of mesentery crosses following structures :-

(i) 3" part (horizontal part)-of duodenum,

(i) abdominal aorta,

(i) IVC,

(iv) right ureter, and

(v) right psoas major.

if) Free border (intestinal border) :- It is 6 meters long and is
attached to gut forming its visceral peritoneum (serous coat).

2) Transverse mesocolon :- It connects transverse colon to posterior
abdominal wall and contains middle colic vessels.

3) Mesoappendix :- It connects the appendix to the ileal mesentery
and contains appendicular vessels.

4) Sigmoid mesocolon :- It connects sigmoid colon to posterior pelvic
wall and contains sigmoid vessels.

5) Mesorectum : It contains superior rectal vessels (artery & veins)
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with their branches, lymphatic vessels and lymph nodes along
superior rectal artery, and branches from inferior mesenteric plexus.
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62. False regarding trigone of bladder ?

( 1\

a) Lined by transitional epithelium

- J

( )
b) Mucosa smooth and firmly adherent.

- J

( )
c) Internal urethral orifice lies at lateral angle of base

- J

( )
d) Developed from mesonephric duct

- J

Correct Answer - C

Trigone of bladder has following features :

1) Lined by transitional epithelium

2) Mucosa is smooth and firmly adherent

3) Ureters open at lateral angles of base and internal urethral
orifice lies at apex.

4) Has Trigonal muscle of bell-(smooth muscle layer just
beneath mucosa).

5) Derived from absorbed part of mesonephric duct (Wolffian
duct).
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63. Trigone of urinary bladder develops from:

4 N
a) Mesoderm

\§ J

4 N
b) Ectoderm

\§ J

4 N
c) Endoderm of urachus

\§ J

4 N
d) None of the above

\§ J

Correct Answer - A

o With differential growth of the dorsal bladder wall, the ureters come
to open through the lateral angles of the bladder, and the
mesonephric ducts open close together in.what will be the urethra.
¢ That part of the dorsal bladder wall marked off by the openings of
these four ducts forms the trigone of the bladder.

¢ Thus, lining of the bladder over the-trigone is mesodermal in origin;
¢, The smooth muscle of the bladder wall is derived from the
splanchnopleuric mesoderm.

o The apex of the bladder is.continuous with the allantois, which now
becomes obliterated and forms a fibrous core, the urachus.

¢ The urachus persists throughout life as a ligament that runs from the
apex of the bladder to the umbilicus and is called the median
umbilical ligament

0 Linining epithelium of bladder mucosa is transitional epithelium.
When empty mucosa is thrown into rugae except in trigone, where
mucosa is smooth and firmly adherent.

0 just beneath the mucosa of trigone there is layer of smooth
muscle, Trtgonal muscle of Bell which replaces the submucous coat
in trigone area
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64. Watershed zone of large intestine ?

4 N
a) Cecum
\§ J
4 N
b) Ascending colon
\§

4 N
c) Rectosigmoid
\§

( 1\

d) Transverse colon
\§ J

Correct Answer - C

There are areas of colon with poor blood supply resulting from
incomplete anastomosis of marginal arteries. These are watershed
areas of colon and include :

| Splenic flexure (Griffith point) : Watershed area between superior
mesenteric artery and inferior mesenteric artery.

)| Rectosigmoid junction (Sudeck's point) : Watershed zone between
inferior mesenteric artery and.internal iliac artery.
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65. Ligament extending from cervix and
vagina to lateral pelvic wall ?

4 N
a) Broad ligament
\§

4 N
b) Pubocervical ligament
\§ J
4 N
c) Round ligament
\§

( 1\

d) Transverse cervical ligament
- J

Correct Answer - D

o Transverse cervical ligaments of Mackenrodt are fan-shaped
condensation of endopelvic fascia on each side of cervix above the
levator ani and around uterine vessels.

¢ They connect lateral aspect of cervix-and upper vaginal wall to
lateral pelvic wall.

¢ They form a ‘hammock’ that.supports the uterus.
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66. True about Scarpa's fascia ?

( 1\

a) Deep fascia of anterior abdominal wall

\§ J

4 N
b) Also called Buck's fascia

\§ J

4 N
c) Attached to lliotibial tract

\§ J

4 N
d) Forms suspensory ligament of penis

\§ J

Correct Answer - D

Fascia of anterior abdominal wall

A) Superficial fascia

The superficial fascia of anterior abdominal wall (below the level of
umblicus) is divided into : Superficial fatty layer (fascia of camper or
camper's fascia), and deep membraneus layer (fascia of scarpa or
scarpa's fascia).

The fatty layer (fascia of camper) is continuous with the superficial
fascia of adjoining part of the body.

However, in the penis itis devoid of fat and in scrotum it is replaced
by dartos muscle, i.e.,.in scrotum dartos muscle is present instead of
fatty layer of superficial fascia.

B) Deep fascia

It is present in the form of a thin layer covering the muscles and their
aponeuroses and large neurovascular structures. At superficial
inguinal ring it continues over the spermatic cord as external
spermatic fascia into scrotum and continue over the penis as deep
fascia of penis (Buck's fascia).
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67. Where is the Cave of Retzius present?

4 N
a) Between urinary bladder and rectum

\§ J

4 N
b) Between urinary bladder and cervix

\§ J

4 N
c) In front of the bladder

\§ J

4 N
d) Between the cervix and the rectum

\§ J

Correct Answer - C

Space of Retzius is a horse-shoe shaped potential space which
intervenes between the antero-lateral pelvic wall and the sides of the
bladder and prostate.
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68. Nerve entering the inguinal canal through
deep inguinal ring ?

( 1\

a) llioinguinal nerve

\§ J

4 N
b) Pudendal nerve

\§ J

4 N
c) Genital branch of genitofemoral

\§ J

4 N
d) Superior rectal nerve

\§ J

Correct Answer - C

The spermatic cord in males and round ligament of uterus in
females, enter the inguinal canal through'the deep inguinal ring and
pass out through superficial inguinal ring.

Thus consituents of spermatic cord are also components of inguinal
canal; these are ductus deferens (vas deferens), testicular artery,
cremestric artery, artery to ductus deference, pampiniform plexus,
lymphatics, sympathetic plexus, genital branch of genitofemoral
nerve, remains of process vaginalis.

Note: Ili oiguinal nerve enters inguinal canal through interval
between external and internal oblique muscles (not through deep
inguinal ring).
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69. Initially, renal arteries are branches of ?

( 1\

a) Internal pudendal artery

- J

( )
b) External iliac artery

- J

( )
c) Common iliac artery

- J

( )
d) Aorta

- J

Correct Answer - C
Due to ascent of kidneys during development, the blood supply
of kidney changes:?

1) Initially when the kidneys are in pelvis, the renal arteries are
branches of common iliac arteries.
2) With progressive ascent, the‘arteries to kidneys are derived

from different levels of aorta.
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70. In a neonate, kidney is supplied by?

( 1\

a) Internal pudendal artery

- J

( )
b) External iliac artery

- J

( )
c) Common iliac artery

- J

( )
d) Aorta

- J

Correct Answer - D

o| Upto 5" week of intrauterine life, kidney is in lumbar region and renal
arteries are branches of common iliac artery (see above
explanation).

o| After that, differential growth of abdominal wall causes the kidney to
ascent to lumbar region. Adult position (lumbar region of abdomen)
is attained by 9" week. Druing'progressive ascent, the arteries to
kidney are derived from different levels of aorta.

o After full ascent, definitive renal artery is branch of aorta at 2"
lumbar segment.

Thus, neonatal kidney is supplied by aorta.
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71. External oblique forms all except?

( )
a) Lacunar ligament
-

( )
b) Pectineal ligament

- J

( )

c) Conjoint tendon
\§

( )
d) Inguinal ligament
-

Correct Answer - C

¢ Inguinal ligament (Poupart's ligament) is the folded lower border of
external oblique aponeurosis

¢ Lacunar ligament (Gimbernats ligament).is the crescent shaped
expansion from the medial end of inguinal ligament attached to
pectineal line of pubis.

¢ Pectineal ligament (Cooper's ligament) is strong fibrous band
extending laterally from the‘lacunar ligament along pectineal line of
pubis. Similar to lacunar ligament, it is made of external oblique
aponeurosis.

o Reflected part of inguinal ligament extends from the lateral crus of
superficial inguinalring formed by inguinal ligament upwards to linea
alba. It forms the posterior wall of inguinal canal.

¢ Conjoint tendon (falx inguinalis) is formed by the aponeuroses of
internal oblique and transversus abdominis muscle and is attached
to pubic crest.
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72. Meckel's cave is related to ?

( )
a) Submandibular ganglion

- J

( )

b) Trigeminal ganglion
-

( )
c) Otic ganglion
-

( 1\

d) Pterygopalatine ganglion
-

Correct Answer - B

Ans. is 'b' i.e., Trigeminal ganglion

Trigeminal ganglion (Gasserion ganglion or semilunar ganglion) lies
in a dural pouch, the cavum trigeminale (Meckel's cave).
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73. Longest spinous process is seen in ?

4 N\
a) C,

g /

4 N\
b) C,

g /

4 N\
c) Cg

g /

4 N\
d) C,

g /

Correct Answer - D

Ans.is'd i.e., Cy

Cervical Vertebrae

o There are 7 cervical vertebrae of which3-6 are typical and 1st, 2nd
and 7th are atypical. Characteristic features of typical cervical
vertebra are : -

I.| Foramen transversarium is present in the transverse process.
Foramina transversaria of Clto C6 vertebrae transmit vertebral
artery, vertebral vein and sympathetic plexus, and that of C7
transmits only vertebralveins.

I.| Body is small and broad transversely (side to side).

I.| Spinous process is small and bifid.

r.| Vertebral foramen is large and triangular.

r.| Superior articular facet is directed backwards and upwards, and
inferior facet is directed downwards and forwards. Articular process
are placed horizontally, So that dislocation can occur without
fracture.

I.| The anterior tubercle on transverse process of C6 vertebra is
prominent and is called carotid tubercle or chaissagnac's tubercle. It
is related to common carotid artery which can be palpated against it.
Erb's point is opposite chassaignac's tubercle. Cricoid cartilage is at
same level (C4 vertebra).
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¢ Important features of atypical vertebrae are : ?

| First cervical vertebra (atlas) is ring like bone having lateral mass on
each side connected by a smaller anterior arch and a larger
posterior arch. Anterior arch has a facet for dens of axis. Each
lateral mass has an upper articular facet for occipital condyle and
lower facet for body of C2 (axis) vertebra. Cl vertebra does not have
body and spinous process.

).| Second cervical vertebra (axis) is characterized by presence of
odontoid process or dens, a peg-like projection from the body.

3.| Seventh cervical vertebra is called as vertebra prominens because it
has most promenent spinous process which is not bifid. Foramen
transversarium transmits only vertebral vein, not vertebral artery.

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

74. Sweat gland near the lid margins

4 N
a) Moll

\§ J

4 N
b) Zeis

\§ J

4 N
c) Meibomian

\§ J

4 N
d) Krause

\§ J

Correct Answer - A

Ans. is'a'i.e., Moll

¢ Glands of Moll (Moll's gland) are apocrine sweat glands just next to
the eyelashes.

¢ Zeis glands are sebaceous glands near lid margins.

¢ Meibomian gland (tarsal glands) are ‘specialized sebaceous gland at
the rim of eyelids inside the tarsal plate.

¢ Krause's glands are accessory lacrimal glands underneath the
eyelid.
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75. Anterior lymphatics from the nose drain

into ?
4 N
a) Pretracheal nodes
\§ J
4 N
b) Submandibular nodes
\§ J

4 N
c) Sublingual nodes
\§

( 1\

d) Superficial cervical nodes
\§ J

Correct Answer - B

Ans. is 'b' i.e., Submandibular nodes

Submandibular nodes

¢ These nodes lie deep to investing layer.of deep cervical fascia in
submandibular triangle, between the deep fascia and submandibular
gland.

¢ These nodes receive afferents from centre of forehead; anterior part
of nasal cavity; frontal, maxillary and ethmoidal air sinuses; inner
canthus (medial angle of eye); whole of upper lip and anterior part of
cheek with underlying.gum and teeth; outer part of lower lip with
lower gums and teeth excluding incisors; anterior two third of tongue
excluding the tip; floor of mouth; and angle of mouth.

¢ These nodes also receives efferents of submental nodes.

¢/ Submandibular nodes drain into (efferent) upper and lower deep
cervical nodes.

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

76. Killian's dehisence is seenin ?

( 1\

a) Oropharynx
\§

( 1\

b) Nasopharynx
\§

4 N
c) Cricopharynx
\§

( 1\

d) Vocal cords
\§ J

Correct Answer - C

Ans. is 'c' i.e., Cricopharynx

Inferior constrictor muscle has two parts :-

(i) Thyropharyngeous with oblique fibres,-and (ii) Cricopharyngeous
with transverse fibres.

Between these two parts of inferior constrictor exists a potential gap
called Killan's dehiscence. It is also called the gateway to tear as
perforation can occur at this site-during esophagoscopy. It is also the
site for herniation of pharyngeal mucosa in case of pharyngeal
pouch.
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77. Fossa incudis is related to ?

4 N
a) Head of malleus

\§ J

4 N

b) Long process of incus
\§

( 1\

c) Short process of incus
\§

( 1\

d) Foot process of stapes

- J

Correct Answer - C

¢ Fossa incudis contains short process of Incus.

¢ Head of malleus is attached to epitympanum by ligament of head of
malleus.

¢ Long process of incus is attached to head of stapes.

¢ Footplate of stapes lies over oval window.
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78. Unpaired laryngeal cartilage ?

( 1\

a) Arytenoid
\§

4 N
b) Corniculate

\§ J

4 N
c) Cuneiform

\§ J

p
d) Epiglottis
\§

Correct Answer - D

The skeletal supports of larynx is provided by Six cartilages, 3 out of
which are paired (so there are total 9 cartilages).

1) Unpaired :- Thyroid, cricoid, epiglottis.

ii) Paired :- Arytenoid, Corniculate, cuneiform.
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79. Which is the only nerve which exits the
brainstem on dorsal side ?

4 N
a) Facial

\§ J

4 N

b) Trigeminal
-

( 1\

c) Trochlear
\§ J

p
d) Abducent
\§

Correct Answer - C

Unique features of trochlear nerve are :?

) Most selender cranial nerve.

i) Only cranial nerve to emerge on the dorsal aspect of brain.

iii) Only cranial nerve to undergo complete internal decussation
before emerging i.e. right trochlear nerve arises from left trochlear
nucleus and vice versa.

Iv) Has'longest intracranial.course (Vagus nerve has overall longest
course).

v) Thinnest cranial nerve (smallest nerve in terms of the number of
axons it contains).
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80. Blood supply of putamen includes all

except?

4 N\
a) Medial striate arteries

\§ J

4 N\
b) Lateral striate arteries

\§ J

4 N\
c) Anterior choroidal artery

\§ J

4 N\
d) Posterior communicating artery

\§ J

Correct Answer - D

Blood supply of basal ganglia

Caudate nucleus and putamen are supplied by lateral and medial
striate branches of anterior, medial and posterior cerebral arteries.
Putamen receives additional supply from anterior choroidal artery. o
Globus pallidus is supplied by lateral striate and anterior choroidal
arteries.
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81. Medulla is supplied by all except?

Ve

a) Basilar artery
\§

p
b) Anterior spinal artery
\§

Ve

c) Vertebral artery
-

p
d) Posterior cerebral artery

-

Correct Answer - D
Posterior cerebral artery
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82. Length of Eustachian tube?

4 N
a) 12 mm

\§ J

4 N
b) 24mm

\§ J

4 N
c) 36mm

\§ J

4 N
d) 48mm

\§ J

Correct Answer - C

Length of Eustachian tube is 36 mm. (reached by the age of 7 years)
Lateral third (i.e. 12 mm) is bony.
Medial 2/3 (i.e. 24 mm) is fibrocartilaginous.
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83. Parasympathetic supply to lacrimal
glands are passed through ?

4 N
a) Lesser petorsal nerve
\§

p
b) Chorda tympani
\§

4 N
c) Greater petorsal nerve
\§

( 1\

d) Lingual nerve
- J

Correct Answer - C
Greater petorsal nerve
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84. Onodi cells are seen in?

4 N
a) Sphenoid sinus
\§

( )
b) Maxillary sinus
-

4 N
c) Anterior ethmoidal sinus

\§ J

4 N
d) Posterior ethmoidal sinus

\§ J

Correct Answer - D

Ethmoidal sinuses are divided into two groups :

A) Anterior group

1) Anterior ethmoidal air cells

¢ Anterior ethmoidal air cells drain into- either the ethmoidal
infundibulum or the frontonasal duct.. Some air cells may invade the
orbital floor. These are known as the Haller' cells.

i) Middle ethmoidal air cells

¢ Also known as bullar sinuses: The middle ethmoidal air cells drain-
into the middle meatus by one or more orifices on or above the
ethmoidal bulla.

B) Posterior group

¢ Posterior ethmoidal air cells usually drain- into the superior meatus.
The posterior group lies very close to the optic canal and optic
nerve. The Onodi cell is usually regarded as the most posterior
ethmoid cell that pneumatizes lateral and superior to the sphenoid
sinus and is intimately associated with the optic nerve.
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85. Haller cells are seen in?

( 1\

a) Roof of nose
\§ J

p
b) Orbital floor
\§

( )
c) Lateral nasal wall

- J

( )
d) Maxillary sinus

- J

Correct Answer - B

The Onodi and Haller cells are ethmoidal air cells.

Some air cells may invade the orbital floor. These are known as the
Haller' cells.

The Onodi cell is usually regarded as the most posterior ethmoid cell
that pneumatizes lateral and superior. to the sphenoid sinus and is
intimately associated with the optic-nerve.
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86. Which valve is present at opening of
nasolacrimal duct?

4 N
a) Hasner's valve

\§ J

4 N
b) Heister valve

\§ J

4 N

c) Spiral valve
-

p
d) None
\§

Correct Answer - A

Nasolacrimal duct opens into inferior meatus and is closed by a
mucosal flap called Hasner's valve.

Heister valve (spiral valve) is present in cyctic duct.
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87. Cribriform plate forms ?

( )
a) Roof of olfactory region

- J

( )
b) Floor of olfactory region

- J

( )

c) Nasal septum
\§

p
d) All of the above
\§

Correct Answer - A

Internal nose

Internal nose has following parts

i) Nasal cavity proper :- Internal nose is divided into right and left
nasal cavities by nasal septum. Each nasal cavity communicates
with the exterior through naris or nostrils and with nasopharynx
through posterior nasal aperture or-posterior ?tares or choana.

ii) Vestibule of nose :- Anteriorand inferior part of the nasal cavity is
lined by skin and is called vestibule of nose. It contains sebaceous
glands, hair follicles and the hair called vibrissae.

Each nasal cavity has.a lateral wall, a medial wall (nasal septum), a
roof, and a floor.

The olfactory mucosa lines upper 1/3 of nasal cavity including the
roof formed by cribriform plate, and medial and lateral wall up to the
level of superior concha.
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88. Galen's anastomosis is between ?

4 N
a) Recurrent laryngeal nerve and external laryngeal nerve

\§ J

4 N
b) Recurrent laryngeal nerve and internal laryngeal nerve

\§ J

4 N
c) Internal laryngeal nerve and external laryngeal nerve

\§ J

4 N
d) None of the above

\§ J

Correct Answer - B

Ans. is 'b' i.e., Recurrent laryngeal nerve and internal laryngeal
nerve

There are two types of important anastmosis between laryngeal
branches of vagus :?

1. Galen anastomosis (Ramus anastomoticus or Ansa of Galen)

¢ This is an anastomosis between the recurrent laryngeal nerve and
internal laryngeal nerve (internal branch of superior laryngeal nerve).
o Generally, posterior branch-of recurrent laryngeal nerve contributes
to the anastomosis; however, anterior branch can also contribute.

2. Human communicating nerve

¢ It is an anastomosis between recurrent laryngeal nerve (distal part)
and external laryngeal nerve (external branch of superior laryngeal
nerve).
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89. Lamina papyracea is between ?

( 1\

a) Optic nerve and orbit
\§

( 1\

b) Maxillary sinus and orbit
\§

4 N
c) Ethmoid sinus and orbit

\§ J

4 N
d) Cranial cavity and orbit

\§ J

Correct Answer - C

The thinnest portion of medial wall of orbit is the lamina papyracea
which separates ethmoid sinuses from orbit. o Infection from
ethmoidal sinus can easily breach this paper thin bone and affect the
orbital contents.
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90. False about sternocleidomastoid?

4 N\
a) Arises from sternum and clavicle

g J

4 N\
b) Insertes on mastoid process

g J

4 N\

c) Motor supply by spinal accessory nerve
\§

p
d) Tilt the head on opposite side
\§

Correct Answer - D

Sternocleidomastoid tsternomastoidl

Origin

.| The, sternal head

.| The clavicular head

Insertion

Itis inserted :

| By a thick tendon into the lateral surface of mastoid process, from its
tip to superior border.

).| By a thin apponeurosis intothe lateral half of the superior nuchal line
of the occipital bone. Nerve supply

3.| The spinal accessory nerve provides the motor supply. It passes
through the muscle.

l.| Branches from the ventral rami of C2 are proprioceptive.

Blood supply

| Arterial supply-one branch each from superior thyroid artery and
suprascapular artery and, two branches from the occipital artery
supply the big muscle.

¢ Veins follow the arteries.

Actions

1. When one muscle contracts :

a) It turns the chin to the opposite side.

b) It can also tilt the head towards the shoulder of same side.

N WA Aanmn lhathh vAavi~aAlAAa AAantvrAaAt fAaAa At A -
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Z. Vviieln »utll rusties Lulituact wwyeuier .

a) They draw the head forwards, as in eating and in lifting the
head from a pillow.

b) With the longus colli, they flex the neck against resistance.
C) It also helps in forced inspiration.
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91 The key to the root of the neck is the scalenus anterior muscle. Which among
* the following is TRUE about scalenus anterior?

4 N
a) Not Pierced by phrenic nerve

\§ J

4 N
b) Attached to scalene tubercle on 2nd rib

\§ J

4 N

c) Separates subclavian artery from subclavian vein
\§

( 1\

d) Pierced by phrenic nerve
\§ J

Correct Answer - A

Ans. (A) Not pierced by phrenic nerve

¢ The subclavian vein forms an arch across the pleura at a level below
the arch of subclavian artery. The two arches are separated from
each other by scalenus anterior muscle.

¢ Scalenus anterior arises from the anterior tubercles of C3-C6 and
attaches to the scalene tubercle and adjacent ridge on the inner
border and upper surface of thefirst rib.

¢ Phrenic nerve passes vertically down across the obliquity of the
muscle, plastered there ta by the prevertebral fascia.

o Transcervical and suprascapular arteries lie between the scalenus
anterior and the carotid sheath.
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92. Tongue muscle which is not developed
from occipital myotome ?

4 N
a) Styloglossus
\§

( 1\

b) Hyoglossus
\§

4 N
c) Genioglossus
\§

( 1\

d) Palatoglossus
\§ J

Correct Answer - D

DEVELOPMENT OF THE TONGUE :?

|. Epithelium

a) Ant 2/3 -- lingual swellings of 1st arch and tuberculum impar
b) Post 1/3 -- large dorsal part of hypobranchial eminence, Le. 3rd
arch

C) Posterior most part -- small dorsal part of the hypobranchial
eminence, i.e. 4th arch

[I. Muscles

From occipital myotomes except palatoglossus which is derived from
the 6th arch.
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93. Korner's septum is seen in ?

4 N
a) Petrosquamous suture
\§

4 N
b) Temporosquamous suture
\§

4 N
c) Petromastoid suture

\§ J

4 N

d) Frontozygomatic suture
\§

Correct Answer - A

Mastoid develops from squamous and petrous bone.

Korner's septum is persistence of petrosquamous suture in the form
of a bony plate.

Korner's septum is surgically important as it may cause difficulty in
locating the antrum and the deeper (ells, and thus lead to incomplete
removal of disease at mastoidectomy. Mastoid antrum cannot be
reached unless the

Korners septum has been removed.
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94. What is true about chorda tympani?

4 N
a) Postganglionic sympathetic
\§

4 N
b) Preganglionic sympathetic
\§

4 N
c) Preganglionic parasympathetic
\§

4 N
d) Postgalglionic parasympathetic
\§

Correct Answer - C

Chorda tympani arises from intratemporal part (in fallopion canal) of
facial nerve.

* |t carries preganglionic secretomotor fibers (not postganglionic) to
submandibular and sublingual glands.

* It joins lingual nerve in infratemporal fossa.

* |t carries taste sensations from anterior 2/3 of tongue.
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95. Vidian nerve is formed by union of?

a) Superficial petrosal nerve and deep petrosal nerve
\§

( 1\

b) Greater petrosal nerve and superficial petrosal nerve
\§

( 1\

c) Greater petrosal nerve and deep petrosal nerve
\§

( 1\

d) Greater petrosal nerve and external petrosal nerve
- J

Correct Answer - C
Greater petorsal nerve units with deep petrosal nerve to form nerve
to pterygoid canal (also called vidian nerve).
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96. Woodruff's area is located at ?

( )
a) Antero-inferior part of nasal septum

- J

( )
b) Posteroinferior part of nasal septum

- J

( )

c) Superior part of nasal septum
\§

( 1\

d) Posteroinferior part of lateral nasal wall
\§ J

Correct Answer - D

Posteriorly on the lateral nasal wall is the area known as Woodruff's
area. It is situated under the posterior end of inferior turbinate.
Sphenopalatine artery anastomoses with-posterior pharyngeal
artery, in this area.
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97. Scutum is present in middle ear ?

Ve

a) Roof

-

Ve

b) Lateral wall
\§

Ve

c) Medial wall
\§

p
d) Floor
\§

Correct Answer - B
Lateral wall
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98.
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Not a part of bony labyrinth?

4 N
a) Cochlea

\§ J

4 N
b) Vestibule

\§ J

4 N
c) Utricle

\§ J

4 N
d) Semicircular canal

\§ J

Correct Answer - C

The inner ear within the petrous part of temporal bone consists of a
membranous labyrinth enclosed in a bony (osseous) labyrinth. So,
inner ear has two parts : ?

¢ Bony labyrinth :- Cochlea, Vestibule, Semicircular canals.

¢ Membranous labyrinth :- Cochlear duct, utricle, Saccules, three
semicircular ducts, and endolymphatic duct & sac.
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99. Lymphatic drainage of thyroid gland is
mainly ?

4 N
a) Sublingual nodes
\§

4 N
b) Submandibular nodes

\§ J

4 N

c) Deep cervical nodes
-

( 1\

d) Submental nodes
\§ J

Correct Answer - C

Lymphatic drainage of thyroid

¢ Lymph from the upper part of the gland reaches the upper deep
cervical lymph nodes either directly orthrough the prelaryngeal
nodes.

¢ Lymph from the lower part of the gland drains to the lower deep
cervical nodes directly, and also through the pretracheal and
paratracheal nodes.
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100. Organ of corti is situated in ?

4 N
a) Basilar membrane

\§ J

4 N
b) Utricle

\§ J

4 N
c) Saccule

\§ J

4 N
d) None of the above

\§ J

Correct Answer - A

Scala media (cochlear duct or membranous labyrinth) has 3
walls : -

¢ The basilar membrane, which supports the organ of corti.

¢ The Reissner's membrane which separates it from the scala
vestibuli.

¢ The stria vascularis which contains-vascular epithelium and is
concerned with secretion of endolymph.
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101. Floor of 4th ventricle has ?

4 N
a) Infundibulum

\§ J

4 N

b) Vagal triangle
\§

4 N
c) Mammillary body

\§ J

4 N
d) Tuber cincrium

\§ J

Correct Answer - B

Floor of 4th ventricle (Rhomboid fossa)

o It is diamond or rhomboidal shaped and is formed by posterior
surface of pons (upper triangular part or-pontine part) and dorsal
surface of medulla (lower triangular part or medullary part) junction
of pons and medulla forms intermediate part. Features of 41
ventricle are :?

I.| Median sulcus (a midline greove) divides the floor into two
symmetrical halves.

I Medial eminence is present an each side of median sulcus. It
presents facial colliculus formed by genu (recurving fibers) of facial
nerve looping around abducent nucleus. Facial colliculus lies in pons
(i.e. in pontine part of floor).

I.| Hypoglossal triangle overlying hypoglossal nucleus and vagal
triangle overlying dorsal nucleus of vagus. Both of these triangle lie
in the medulla (medullary part of floor).

r.| Vestibular area overlies vestibular nuclei, partly in pons and partly in
medulla.

1| Sulcus coeruleus, a bluish area due to presence of pigmented
neurons containing substantia ferruginea.

I.| Superior and inferior favea.
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102. Middle meningeal artery passes through

?

Ve

a) Foramen ovale
\§

Ve

-

b) Foramen lacerum

Ve

-

c) Foramen rotundum

Ve

-

d) Foramen spinosum

Correct Answer - D
Foramen spinosum
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103. Nerve which loops around
submandibular duct?

4 N
a) Mandibular nerve

\§ J

4 N

b) Lingual nerve
-

4 N
c) Hypoglossal nerve
\§

( 1\

d) Recurrent laryngeal nerve
\§ J

Correct Answer - B

Submandibular duct

o Itis 5 cm long duct and runs forwards on'hyoglossus, between
lingual and hypoglossal nerves.

¢ At the anterior border of the hyoglossus muscle it is crossed by
lingual nerve which loops around:it.

o It opens into the floor of mouth,-on the summit of the sublingual
papilla at the side of frenulum of tongue.
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104. Medulla oblongata is derived from ?

( )
a) Telencephalon
-

( )
b) Diencephalon
-

4 N
c) Mesencephalon
\§

p
d) Myelencephalon
\§

Correct Answer - D

Ans. is d i.e., Myelencephalon

Nervous system develops from ectoderm (neuroectoderm). Nervous
system develops from neural tube which inturn develops by process
of neurulation, i.e. formation of neural plate and its infolding into
neural tube. Structures formed from neural tube are :?

A) From cranial part (enlarged cephalic part)

Gives rise to brain. Developmental parts are :

I) Forebrain (prosencephalon)

Telencephalon : Cerebral hemisphere and lateral ventricle.
Diencephalon : Optic cup and stalk (gives rise to retina), pituitary,
thalamus, hypothalamus, epithalamus, pineal gland, and third
ventricle.

i) Midbrain (mesencephalon)

Cerebral aqueduct.

lii) Hindbrain (rhombencephalon)

Metencephalon : Cerebellum, pons

Myelencephalon Medulla oblongata

B) From caudal part

Gives rise to spinal cord.
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105. Morula is how many celled -

4 N
a) 4

\§ J

4 N
b) 8

\§ J

4 N
c) 12

\§ J

4 N
d) 16

\§ J

Correct Answer - D

Ans.is'd"i.e., 16

¢ At about 16 cells stage the blastomeres tightly align by the process
of compaction to form a compact ball of cells called morula
(mulberry).

¢ This process of compaction leads to'segregation of cells into two
groups :

.| Inner cells (inner cell mass)

).| Outer cells (outer cell mass)

¢ Morula enters uterine cavity 4 days after fertilization.
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106. Dental papilla give rise to ?

4 N
a) Enamel

\§ J

4 N
b) Dental cuticle

\§ J

4 N

c) Tooth pulp
\§

p
d) None
\§

Correct Answer - C
Repeat from previous sessions. See explanation-5 of session-1
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107. Malleus and incus are derived from ?

a) 1St Arch

- J

p
b) 2nd Arch

g J

4 N\
c) 3 Arch

g J

p
d) 4t Arch

- J

Correct Answer - A

Ans. is 'a' i.e., 15t Arch

Ist (mandibular arch):-

Muscular Contribution:-Muscles of mastication, Anterior belly of
the digastric, Mylohyoid, Tensor tympani, Tensor veli palatini.
Skeletal Contributions:- Maxilla, mandible (only as a model for
mandible ), Incus and malleus, Meckel's cartilage, Ant. ligament of
malleus, Sphenomandibulardigament.

Nerve:- Trigeminal nerve (V2 and V3).

Artery:- Maxillary artery, external carotid artery.
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108. Optic cup is derived from ?

4 N
a) Neural ectoderm

\§ J

4 N
b) Surface ectoderm

\§ J

4 N
c) Mesoderm

\§ J

4 N
d) Neural crest

\§ J

Correct Answer - A
Ans. is 'a' i.e., Neural ectoderm
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109. Optic cup give rise to ?

www.FirstRanker.com

Ve

a) Lens
\§

Ve

b) Retina

-

Ve

c) Cornea
\§

p
d) Sclera
\§

Correct Answer - B
Retina
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110. Excretory system of kidney is derived

from ?
4 N
a) Ureteric bud
\§ J
4 N

b) Mesonephros
\§

4 N
c) Metanephros
\§

p
d) None
\§

Correct Answer - C

Ans. is 'c' i.e., Metanephros

Development of kidney

¢ Ureteric bud (mesonephros) arise from mesonephric duct and gives
rise to collecting system of kidney (renal pelvis, major and minor
calyces, collecting tubule) and ureter.

¢ Metanephric mesoderm (blastema or metanephors) arise from
nephrogenic cord which indurn is derived from intermediate
mesoderm. It gives rise to excretory unit (nephron), i.e. glomeruli,
PCT, Loop of henle and DCT.
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111. Ureteric bud arises from ?

4 N
a) Paramesonephric Dut

\§ J

4 N
b) Mullerian duct

\§ J

4 N

c) Mesonephric duct
\§

( 1\

d) Mesonephric tubule
\§ J

Correct Answer - C

Genital duct system

¢ During 5th and 6th weeks, both male and females have two genital
duct systems, deriverd from mesoderm :

.| Mesonephric duct (wolffian duct) and mesonephric tubules.

).| Paramesonephric duct (Mullerian duct).

¢ Mesonephric duct is the main genital duct in males as it gives rise to
mainly male genital system :
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112. Derivative of vitelline vein?

( )
a) IVvC

- J

( )
b) SVC

- J

( )

c) Ligamentum venosum
-

( 1\

d) Ligamentum teres
- J

Correct Answer - A
Ans.is'a'i.e., IVC
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113. Not true about development of ovary ?

4 N
a) Develops in genital ridge
\§

( )
b) Sex cords are derived from coelomic epithelium

- J

( )

c) Oocytes are mesodermal in origin
-

( 1\

d) At birth ovary contains 2 million follicles
\§ J

Correct Answer - C

Development of ovary

o Coelomic epithelium on medial side of the mesonephros becomes
thickened to form genital ridge, the site where ovary develops.

¢ Genital ridge is covered by germinal epithelium (previous coelomic
epithelium). From these germinal epithelium, cords of cells (sex
cords or medullary cords) proliferate and grow into the underlying
mesoderm.

¢ Primordial germ cells which-are developed from endodermal cells of
hindgut (part of yolk sac), migrate to region of developing ovary
(genital ridge area) and give rise to oocytes.

¢ The sex cords become broken up into small masses. The cells of
each mass surround one oocyte to form primordial follicle.

o At birth each ovary contains about 2 million primary follicles.

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

114. Testis lies at deep inguinal ring upto ?

4 N
a) 4 months

\§ J

4 N
b) 5 months

\§ J

4 N
c) 7 months

\§ J

4 N
d) 9 months

\§

Correct Answer - C

The testes develop in relation to the lumbar region of the posterior
abdominal wall.

During fetal life, they gradually descend to the scrotum.

They reach the iliac fossa during third month, and lie at the site of
deep inguinal ring upto 7 month of intrauterine life.

They pass through inguinal canal during seven month, and are
normally in the scrotum by the ‘end of eighth month.
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115. Position of testis at 24-28 weeks of
intrauterine life?

( )
a) Inguinal canal
-

( )
b) Lumbar region

- J

( )

c) Superficial inguinal ring
-

p
d) Deep inguinal ring
\§

Correct Answer - D
Deep inguinal ring
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116. True about notochord are all except?

4 N
a) Defines axis of embryo

\§ J

4 N
b) Serves as primary inductor

\§ J

4 N
c) Derived from hypoblast

\§ J

4 N
d) Remains as nucleus pulposus

\§ J

Correct Answer - C

¢ Notochord is a bud like structure formed by epiblast cells extending
from cranial end of primitive streak to caudal end of prochordal plate,
in between the ectoderm and endoderm. Siginificances of notochord
includes following :-

I.| It defines the axis of embryo.

I.| It functions as the primary inductor, inducing the overlying ectoderm
to develop into neural plate (the primordium of CNS).

I.| It serves as the basis for development of axial skeleton. The
notochord is an intricate structure around which vertebral column is
formed and indicates future site of vertebral bodies. However, the
notochord does not give rise to vertebral column, after development
of vertebral bodies; the notochord degenerates and disappears, but
parts of it persist as the nucleus pulposus of intervertebral disc.
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117. Remnant of notochord is ?

4 N
a) Annulus fibrosus

\§ J

4 N

b) Nucleus pulposus
\§

4 N
c) Ligament flavum
\§

( 1\

d) Intertransverse ligament
- J

Correct Answer - B

Ans. is 'b" i.e., Nucleus pulposus

¢ Notochord is a bud like structure formed by epihlast cells extending
from cranial end of primitive streak to caudal endof prochordal plate,
in between the ectoderm and endoderm. Siginificances of notochord
includes following :-

o/ It defines the axis of embryo.

¢/ It functions as the primary inductor, inducing the overlying ectoderm
to develop into neural plate (the primordium of CNS).

o It serves as the basis for-development of axial skeleton. The
notochord is an intricate structure around which vertebral column is
formed and indicates future site of vertebral bodies. However, the
notochord does not give rise to vertebral column, after development
of vertebral bodies, the notochord degenerates and disappears, but
parts of it persist as the nucleus pulposus of intervertebral disc.
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2ndpart of duodenum is derived from 2

4 N
a) Foregut
\§

p
b) Midgut
\§

( 1\

c) Both foregut & midgut
\§

p
d) Hindgut
\§

Correct Answer - C
Both foregut & midgut
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119. Stroma of cornea develops from ?

4 N
a) Neural ectoderm

\§ J

4 N
b) Surface ectoderm

\§ J

4 N
c) Mesoderm

\§ J

4 N
d) Neural crest

\§ J

Correct Answer - C
Corneal epithelium develops from Surface ectoderm.
Corneal stroma develops from Mesoderm.
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120. Female genital tract develops from ?

4 N
a) Mesonephric duct
\§

4 N
b) Mesonephric tubules
\§

4 N
c) Mullerian duct

\§ J

4 N
d) None

\§ J

Correct Answer - C

Mesonephric duct (Wolffian duct) is the main genital duct in males
as it gives rise to mainly male genital system.

Paramesonephric duct (Mullerian duct) gives rise to mainly female
genital tract
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121. Glomus cells are derived from ?

4 N
a) Surface ectoderm

\§ J

4 N
b) Neuroectoderm

\§ J

4 N
c) Mesoderm

\§ J

4 N
d) Endoderm

\§ J

Correct Answer - B

Glomus cells are derived from neural crest which itself is derivative
of neuroectoderm.

¢ Other derivates of neural crest are?

a) Neural derivatives

¢ Sensory neurons of spinal dorsal root ganglia.

¢ Sympathetic chain ganglia and plexus (celiac/preaortic/renal
ganglia, enteric plexus in GIT, i.e. Auerbachs and Meissner's)

o Parasympathetic ganglia-and plexus of GIT.

o/ Schwann cells of peripheral nerves, satellite cells of all ganglia.
¢, Adrenal medulla, chromaffin cells, para follicular C-cells of thyroid
gland.

¢ Melanocytes and melanoblasts.

b) Mesenchymal derivatives

¢ Dermal bones of skull : Frontal, parietal, temporal, nasal, vomer,
palatine, mandible, maxillae.

¢ Leptomeninges : arachnoid and pia mater (Durameter is
mesodermal).

¢ Dentine of teeth (odontoblasts).

Eye : choroid, sclera, iris epithelium, pupillary muscles
(sphincter and dilator pupillae, ciliary muscles).

¢/ Pharyngeal arch cartilages.
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Retinal pigmented epithelium.
Connective tissues of head including dermis, tendon, ligaments.

Bulbar and conal ridges of heart.
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122. Epithelium of vagina arises from?

4 N
a) Ectoderm

\§ J

4 N
b) Wolffian duct

\§ J

4 N
c) Mesoderm

\§ J

4 N
d) Mesonephric duct

\§ J

Correct Answer - C

Vagina is derived from two sources :-

| Upper 2/3' : It is derived from Utero-Vaginal Canal, i.e. the fused
part of paramesonephric duct. Therefore, this part is mesodermal in
origin.

| Lower 1/3" : It is derived from sinovaginal bulb which inturn is
derived from urogenital sinus. Thus, this part is endodermal in origin.
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123. which of the following is derived from ISt

arch?
e N\
a) Frontonasal process
N\ J
e N\

b) Maxillary process
-

4 N
¢) Mandibular process

\§ J

4 N
d) Both maxillary & mandibular processes

\§ J

Correct Answer - D

Face is developed from five facial primordia appear as
prominences of mesenchyme:?

| One frontonasal process : Begins as a proliferation of mesenchyme
on ventral surface of developing brain.

.| Two maxillary processes : Grow out from the upper end of each first
arch.

3.| Two mandibular processes-: Grow from each first arch.
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124. gkeletal derivative of ISt arch ?

4 N
a) Stapes

\§ J

4 N
b) Hyoid

\§ J

4 N
c) Maxilla

\§ J

4 N
d) Laryngeal cortilages

\§

Correct Answer - C
Maxilla
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125. Styloid process is derived from ?

a) 1starch
g J

p
b) 2nd arch

g J

4 N\
c) 39 arch

g J

p
d) 4 arch

- J

Correct Answer - B
Styloid process is derived from 2" pharyngeal arch.
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126. Pharyngeal muscles are derived from
which pharyngeal arch ?

4 N\
a) 1S'[

g /

4 N\
b) 2nd

g /

4 N\
C) 3]’d

g /

4 N\
d) 5th

g /

Correct Answer - C
3rd
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127. Secondary ossification center for lower
end of femur?

4 N
a) Present at birth

\§ J

4 N

b) Appears at 6 months of age
\§

4 N
c) Appears at 1 year of age
\§

( 1\

d) Appears at 5 years of age
\§

Correct Answer - A

Secondary center of lower end of femur appears at 9" month of
intrauterine life (present at birth).

Ossification of femur

¢ The femur ossifies from one primary.and four secondary centres.
The primary centre for the shaftappears in the seventh week of
intrauterine life. The secondary centres appear, one for the lower
end at the end of the ninthamonth of intrauterine life, one for the
head during the first six months of life, one for the greater trochanter
during the fourth year;-and one for the lesser trochanter during the
twelfth year.

¢ There are three epiphyses at the upper end and one epiphysis at the
lower end. The upper epiphyses; lesser trochanter, greater
trochanter and head, in that order, fuse with the shaft at about
eighteen years. The lower epiphysis fuses by the twentieth year.
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128. Sternochondral joint is ?

4 N
a) Primary cartilaginous
\§

4 N
b) Secondary cartilaginous
\§

( 1\

c) Fibrous
\§ J

p
d) Synovial
\§

.| Spheno-occipital joint

Correct Answer - A

Ans. is 'a’ i.e., Primary cartilaginous

Costochondral (sternochondral) joints are primary cartilaginous
joints.

Cartilaginous joints

1) Primary cartilaginous joints (synchondrosis, or hyaline cartilage
joint) : These are :-

Joint between epiphysis and diaphysis of a growing long bone, i.e.
physis.

15t costosternal joint (15 chondrosternal joint)

Costochondral joints

2) Secondary cartilaginous joints (Symphyses or fibrocartilaginous
joints) : These are :-

Symphysis pubis

manubriosternal joint

Symphysis menti

Sacroccygeal joint

intervertebral disc
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129. Innervated structures of joints are all
except ?

4 N
a) Synovium
\§

p
b) Capsule
\§

4 N
c) Articular cartilage

\§ J

4 N
d) Ligaments

\§ J

Correct Answer - C

Ans. is 'c' i.e., Articular cartilage

Characteristic features of articular cartilage

1) Hyaline cartilage

2)  No innervation (no nerve supply).

3) No blood supply (avascular).

4)  No lymphatics

5) Only hyaline cartilage-which has no perichondrium.
6) No ability to repair or regenerate itself.
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130. Submucosal plexus is ?

( 1\

a) Myenteric plexus

\§ J

4 N
b) Auerbach's plexus

\§ J

4 N
c) Meissner's plexus

\§ J

4 N
d) Tympanic plexus

\§ J

Correct Answer - C

Innervation of GIT

The gastrointestinal tract has a nervous system all its own called the
enteric nervous system. It lies entirely in the wall of the gut, begining
in the esophagus and extending all the way to the anus. The enteric
nervous system is composed mainly of two plexus : -

1) Myenteric plexus orAuerbach's plexus

i) Meissner's plexus or submucosal plexus

Extrinsic nerves (Parasympathetic and sympathetic) are connected
to both myenteric and submucosal plexuses. Enteric nervous system
can function independently of these extrinsic nerves and these
extrinsic nerves only. modify the activity of the enteric nervous
system.

Therefore, peristalsis is present even if the intestine is deprived of
extrinsic innervation.

Parasympathetic stimulation enhances Gl motility and secretion
where as sympathetic stimulation inhibits motility and secretions.
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131. Hassall's corpuscles are found in?

( 1\

a) Lymph nodes

g J

4 N\
b) Spleen

g J

4 N\
c) Liver

g J

4 N\
d) Thymus

g J

Correct Answer - D

The dominant feature of medulla of thymus is its epithelial
components, which are onion like structures called Hassall's
Corpuscles, which have an intensely eosinophilic core of dead
material,
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132. Duct of Bellini are present in:

4 N
a) Pancreas

\§ J

4 N
b) Liver

\§ J

4 N
c) Kidney

\§ J

4 N
d) Salivary gland

\§

Correct Answer - C

Answer C. Kidney

¢ Papillary (collecting) ducts are anatomical structures of the kidneys,
previously known as the ducts of Bellini.

¢ Papillary ducts represent the most distal-portion of the collecting
duct.

o They receive renal filtrate (precurser to urine) from several medullary
collecting ducts and empty into.a minor calyx.

Coitex

_—— Nephron

g

Medulla —!;-—F-— —— Collecting duct

Renal 'o.rein—| 4 —— Duct of bellini
| 33 Pyramid
Hilus =+4—— Paopilia

Column of bertin

Renal artery = Copsule

Ureter
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133. Breastis a ?

( )
a) Endocrine gland

- J

( )
b) Modified sweat gland

- J

( )
c) Modified sehaceous gland

- J

( )
d) Holocrine gland

- J

Correct Answer - B
Breast is a modified sweat gland. It is apocrine type of sweat gland.
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134. Valve of heister is seen in

( 1\

a) Cystic duct

\§ J

4 N
b) Common bile duct

\§ J

4 N
c) Common hepatic duct

\§ J

4 N
d) Pancreatic duct

\§ J

Correct Answer - A

Ans. is 'a' i.e., Cystic duct

¢/ The mucous membrane of the cystic duct forms a series of 5-12
crescentic folds, arranged spirally to form-the so called spiral valve
of Heister. This is not a true valve.

Also know

¢ Hartmanns pouch - dilated posteromedial wall of neck of gall
bladder.

¢ Sphincter choledochus - always present - terminal part of bile duct
¢ Sphincter pancreaticus --usually present - terminal part of pancreatic
duct

¢ Sphincter ampullae (of Oddi) - surrounds the hepatopancreatic
ampulla
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135. Skin over hypothenar eminence is
supplied by?

4 N
a) Radial nerve

\§ J

4 N
b) Median nerve

\§ J

4 N
c) Anterior interosseous nerve

\§ J

4 N
d) Ulnar nerve

\§ J

Correct Answer - D
Ulnar nerve
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136. Which of the following are inactive
during normal respiration ?

( )
a) Pre-Botzinger complex

- J

( )

b) Dorsal group of neurons
\§

4 N
c) Ventral VRG group of neurons

\§ J

4 N
d) Pneumotaxic center

\§ J

Correct Answer - C

Ans. is 'c' i.e., Ventral group of neurons

Medullary respiratory centers

¢ The principal areas in the medulla oblongata concerned with
regulation of respiration are : ?

1) Dorsal respiratory group (DRG) . - The dorsal respiratory group of
neurons are mainly concerned with inspiration. They descend and
terminate on spinal motor neurons innervating the primary muscles
of inspiration, i.e., the diaphragm and the external intercostal
muscles.

2) Ventral respiratory group (VRG) : - The ventral respiratory group
of neurons is mainly concerned with forceful expiration but also
shows some activity during inspiration. Therefore, these neurons
contribute to both expiration and inspiration. These neurons are
divided into : ?

) The rostral VRG neurons : - These neurons show activity
primarily synchronous with inspiration and therefore be called
inspiratory (I) neurons. They terminate on spinal motor neurons
supplying the accessory muscles of inspiration, i.e.,
sternocleidomastoid, scalenes and anterior serrati.

ii)  The ventral VRG neurons : - These are mostly expiratory (E)
neurons. But since the expiration is generally a passive process, E
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neurons are silent most of the time. However, these neurons show
activity when expiration is forceful, as during exercise. These
neurons terminate on spinal motor neurons supply the muscles of
expiration, i.e., internal intercostal and abdominal muscles.

3) Pre-Botzinger complex : - These neurons are responsible for
generation of respiratory rhythm, i.e., the pacemaker cells which
regulate the rate of respiration are located in Pre-Botzinger complex.
Pontine respiratory centers

The important pontine areas concerned with respiration are : ?

1) Pneumotoxic center (nucleus parabrachialis medialis) : - It is
located in upper part of pons and transmits signals to the inspiratory
area. The function of the pneumotaxic center is primarily to limit
inspiration, i.e., the primary effect of this center is to control the
"switch-off" point of the inspiratory ramp thus controlling the depth of
inspiration, i.e., the duration of the filling phase of the lung cycle.
Pneumotaxic center also inhibits apneustic center further inhibiting
inspiration. Therefore strong stimulation of this center results in an
early termination of inspiratory ramp and hence, inspiration is
shortened and the tidal volume decreases. Conversely, in the
absence of inputs from this center, inspiratory ramp continues much
longer and hence inspiration is prolonged and the tidal volume
increases.

2) Apneustic center : - This:center located in the lower (caudal) part
of pons. The apneustic center excites inspiratory center (DRG) and
produce a prolonged inspiratory drive which delays the onset of
expiration. Thus, though the respiratory rhythm is established in the
medulla, this rhythm is spoilt by a strong inspiratory drive orginating
in the apneustic centers. However, two influences seems to keep the
apneustic center in check : (i) Pneumotaxic center of upper pons
and (ii) Influence from stretch receptors in lung via vagus. Both of
these influence inhibit inspiratory activity.
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137. What will occur with increase in alveolar
ventilation rate ?

( )
a) Decreased partial pressure of O, in alveoli

- J

( )
b) Decreased partial pressure of CO, in alveoli

- J

( )
c) Decreased CO, diffusion from blood to alveoli

- J

( )
d) Decreased O, diffusion from alveoli to blood

- J

Correct Answer - B

Ans. is 'b'i.e., Decreased partial pressureof CO, in alveoli
Alveolar ventilation is the amount of inspired air entering in gas-
exchange areas (alveoli) per minute during quite breathing. It
excludes the air which remains in.dead space.
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138. Pulmonary vasodilatation is caused by ?

( )
a) Hypoxia

- J

( )
b) Thromboxane A,

- J

( )
c) Histamine

- J

( )
d) Angiotensin-II

-

Correct Answer - C
Ans. is 'c' i.e., Histamine
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139. Isocapnic exercise is ?

4 N
a) Breathing for short duration against resistance
\§

4 N
b) Breathing of decreased volume of ventilation
\§

4 N
c) Breathing of increased volume of ventilation for long period
\§

( 1\

d) Breathing of decreased volume for long period
\§ J

Correct Answer - C
Ans. is 'c' i.e., Breathing of increased volume of ventilation for long
period
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140. Mismatch of ventilation/perfusion ratio is

seenin

4 N
a) Apex

\§ J

4 N
b) Base

\§ J

4 N
c) Both

\§ J

4 N
d) None

\§ J

Correct Answer - C

Ans. is C'i.e.,Both

Ventilation perfusion ratio (V/O)

o Considering that cardiac output is 5.0'L/min and alveolar
ventilation is about 4.2 L/min, the overall ventilation: perfusion ratio
is 0-8. Idealy, therefore, each alveolus should have a V/Q ratio of
0.8. However, that is not so even in normal lungs.

o Due to gravity, the apical-alveoli are both underventilated and
underperfused while the basal alveoli are both overventilated and
overperfused. However, gravity affects perfusion much more than it
affects ventilation..Hence, apical alveoli are more underperfused
than underventilated while the basal alveoli are more overperfused
than overventilated. Therefore, V/Q is maximun at apex (about 3-0)
and least at base (about 0-6).

o Since ventilation is far in excess of perfusion at apex,
comparatively little oxygen is transferred from the alveoli to the
blood, and CO, transferred to the alveoli is also less. Hence the gas

tension at the apices are quiet close to those of inspired air, i.e.,
High Pa0, and low PaCO,. On the other hand, at the base of lung

perfusion is better than ventilation; Hence Pa0, and PaCO, of basal
alveoli are quiet close to those of pulmonary artery, i.e., low PaO,
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and high PaCO.. In simple words, ventilation-perfusion mismatch is
responsible for high P02 with low PCO, at apex and Low PO, with
high PCO, at base.
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141. Plateau of oxygen-hemoglobin
dissociation curve signifies ?

4 N
a) No oxygen is available for binding to Hb
\§

( 1\
b) No Hb molecule is available to bind with O,

- J

( 1\

c) All oxygen is released to tissues
\§

( 1\

d) None of the above
\§ J

Correct Answer - B
Ans. is 'b' i.e., No Hb molecule is available to bind with O,

¢/ Each molecule of hemoglobin can combine with upto four molecules
of oxygen.

¢, Combination with the first molecule-alters the conformation of the
hemoglobin molecule in such a.way as to facilitate combination with
the next oxygen molecule.

¢ In light of this, if we look atthe curve, as the PO, starts rising from O

mm Hg upwards, initially all hemoglobin molecules in blood starts
combining with theirfirst oxygen molecule.

¢ This is the most difficult molecule to combine with.

¢ Hence saturation rises only slowly with initial rise in PO,. As PO,
rises further, hemoglobin molecules combine with their second, third
and fourth molecules, which are progressively easier to combine
with.

¢ Hence saturation rises steeply between PO, of 15 mm Hg and 40
mm Hg.

o/ When PO, rises still further, oxygen finds most of the hemoglobin
molecules carrying four molecules of oxygen each.

¢ Since no molecules of hemoglobin can carry more than four
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molecules of oxygen, there is not much scope for more O,

combining with hemoglobin.
Hence the curve becomes almost flat again beyond the PO, of 60

mm Hg.
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142. The oxygen dissociation curve of
myoglobin & hemoglobin is different due

to?
4 N
a) Hb can bind to 2 oxygen molecules
\§ J
4 N

b) Cooperative binding in Hb
\§

( 1\

c) Myogloobin has little oxygen affinity
\§

( 1\

d) Hemoglobin follows a hyperbolic curve
\§ J

Correct Answer - B

Ans. is "b'i.e., Cooperative binding in Hb

o Cooperative binding is responsible for sigmoid shape of the oxygen-
hemoglobin dissociation curve.

¢/ As myoglobin is monomeric (consists of one polypeptide chain only),
it can bind only one molecule of oxygen and for the same reason
myoglobin cannot show the"phenomenon of cooperative binding.
Hence, the oxygen?myaglobin dissociation curve is hyperbola as
compared to sigmoid-shape of Hb-O, curve.

Hemoglobin - O, binding

o/ Each molecule of hemoglobin can combine with upto four molecules
of oxygen. Combination with the first molecule alters the
conformation of the hemoglobin molecule in such a way as to
facilitate combination with the next oxygen molecule. In light of this,
if we look at the curve, as the PO, starts rising from 0 mm Hg
upwards, initially all hemoglobin molecules in blood starts combining
with their first oxygen molecule. This is the most difficult molecule to
combine with. Hence saturation rises only slowly with initial rise in
PO,. As PO, rises further, hemoglobin molecules combine with their

second, third and fourth molecules, which are progressively easier to
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combine with. Hence saturation rises steeply between PO, of 15
mm Hg and 40 mm Hg. When PO, rises still further, oxygen finds

most of the hemoglobin molecules carrying four molecules of oxygen
each. Since no molecules of hemoglobin can carry more than four
molecules of oxygen, there is not much scope for more O,

combining with hemoglobin. Hence the curve becomes almost flat
again beyond the PO, of 60 mm Hg.

Thus, the primary reason for the sigmoid shape of the oxygen-
hemoglobin dissociation curve is that out of the four molecules of
oxygen that can combine with a hemoglobin molecules, the first
combines with the greatest difficulty and binding of an oxygen
molecules increases affinity to next O, molecule. This phenomenon
is termed as cooperative binding or cooperativity, i.e., a molecule of
O, binds to a hemoglobin tetramer more readily if other O,
molecules are already bound.

Myoglobin O, binding

Myoglobin is present in higher concentration in red (slow) muscle
fibers. Myoglobin has greater affinity for-oxygen than hemoglobin
and its Pgyis only 5 mm Hg (as compared to PO, of hemoglobin
which is about 26 mm Hg). Therefore, myoglobin-oxygen
dissociation curve is shifted farto the left than Hb-O, dissociation
curve. It has shape of hyperbola as compared to sigmoid shape of
Hb-O, curve because it binds 1 molecule of O, per mole (in
comparison to Hb which binds 4 molecules of O, per mole). The role
of myoglobin is to.bind O, at very low PO, and release them at even
lower PO,, for example in exercising muscles where PO, close to

Zero.
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143. Compensatory mechanism in acute

hemorrhage?

4 N
a) Decreased myocardial contractility

\§ J

4 N
b) Decreased heart rate

\§ J

4 N
) Increased heart rate

\§ J

4 N
d) Increased respiratory rate

\§ J

Correct Answer - C

Ans. is 'c' i.e., Increased heart rate

Compensatory mechanisms in acute hemorrhage

¢ In acute hemorrhage there is compensatory sympathetic stimulation
which causes :?

1) Generalized vasoconstriction with increased total peripheral
resistance (TFR).

2) Increased heart rate (tachycardia).

3) Increased cardiac contractility.

4) Increased renin release causing sodium and water retention
through RAA system:.

5)  Shift of fluid from intracellular and interstitial space into
vascular space.
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144.'v' Wave in JVP is due to ?

4 N
a) Right atrial contraction
\§

4 N
b) Left atrial contraction

\§ J

4 N

c) Right atrial relaxation
-

( 1\

d) Closure of tricuspid valve
- J

Correct Answer - A

Ans.is A

The first elevation (a wave) corresponds to the slight rise in atrial
pressure resulting from atrial contraction.

The first descent (x descent) reflects a-fall in atrial pressure that
starts with atrial relaxation.

The second elevation (v wave) corresponds to ventricular
systole when blood is entering‘the right atrium from the vena
cavae while the tricuspid valve is closed.

Finally, the second descent (y descent) reflects falling right atrial
pressure as the tricuspid valve opens and blood drains from the
atrium into the ventricle.
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145. Blood supply of brain is ?

( 1\

a) 1500 ml/min
\§

p
b) 2000 ml/min
\§

( 1\

c) 750 ml/min

- J

p
d) 250 ml/min
\§

Correct Answer - C

Ans. is 'c' i.e., 750 ml/min

The cerebral blood flow (CBF) is about 750 ml/min (15% of total
cardiac output), or 54 ml/100 gm brain tissue per minute.
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146. Major neurotransmitter in afferents in
nucleus tractus solitarius to regulate
cardiovascular system ?

4 N\
a) Serotoxin

g J

4 N\
b) Glutamate

g J

4 N\
c) Glycine

g J

4 N\
d) Norepinephrine

g

Correct Answer - B

Ans. is 'b' i.e., Glutamate

Nucleus tractus solitarius (NTS) lies.in- medulla.

It receives following afferents :2

A) General visceral afferents

) From tonsil, pharynx, posterior part of tongue, carotid body and
sinus — through glossopharyngeal nerve.

i)  From pharynx, larynx, trachea, esophagus, and other thoracic
and abdominal viscera - through vagus nerve.

B) Special visceral afferents

) From anterior 2/3 of tongue (except circumvallate papillae) and
palate - through facial nerve

i)  From posterior 1/3 of tongue (including circumvallate

papillae) - through glossopharyngeal nerve.

iii)  From posterior most part of tongue and epiglottis — through
vagus nerve.

¢ NTS is involved in regulation of cardiovascular system through
baroreceptors and chemoreceptors.

o There is a general consensus that glutamate is the neurotransmitter
released at the therminals of baroreceptor and chemoreceptor
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afferents in NTS.  — www.springer.com
¢ However, cholinergic, GABAergic, and opioidergic mechanisms are
also present in NTS.
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147. Dicrotic notch is caused by

www.FirstRanker.com

-~

a) Closure of mitral valve
\§

p
b) Opening of mitral valve
\§

-~

c) Closure of aortic valve
\§

-~

d) Opening of aortic valve
\§

Correct Answer - C
AnNs. is 'c' i.e.. Closure of aortic valve
Aortic pressure curve

With the onset of the rapid ejection phase of the ventricular systole,
the aortic pressure rises steeply to reach'a maximum of about 120
mm Hg. The ejection of blood into the aorta causes a stretch on the
aortic walls and makes the blood.inthe entire arterial system to
move at a faster rate. This sets up a pressure wave that travels
along the arteries. The pressure wave expands the arterial wall as it
travels, and expansion is.palpable as the pulse. In the later part of
the ventricular systole, the aortic pressure declines and continues to
decline throughout the diastole, to reach a minimum of about 80 mm
Hg during the isometric contraction of the next cardiac cycle. The
elastic recoil of the aorta and the resistance of arterioles help to
maintain relatively high aortic pressure during diastole.

A notch (incisura or dicrotic notch) is recorded in the early part of the
downstroke of the aortic pressure curve. It corresponds to the
closure of the aortic valve. It is produced by the sudden backward
flow of aortic blood followed by the immediate cessation of backflow

due to closure of the aortic valves.
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148. Skin blood flow is decreased by ?

( )
a) Dopamine
-

4 N
b) Isoprenaline
\§

( 1\

c) Noradrenaline
\§ J

p
d) Acetylcholine
\§

Correct Answer - C

Ans. is 'c' i.e., Noradrenaline

Autophagy is the process by which cells sequester and degrade
their own cytoplasmic organelles.

During the process, autophagic vacuole.is formed, which is a bilayer
vacule containing unnecessary or dysfunctional organelle.
Autophagic vacule fuses with lysosome to form autophagosome
(autophagolysosome).

Then, hydrolytic enzymes of lysosome degrade the organelle of
autophagic vacuole.
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149. S2 is associated with ?

( 1\

a) Rapid ventricular filling

\§ J

4 N
b) Atrial contraction

\§ J

4 N
c) Closure of semilunar valves

\§ J

4 N
d) Closure of AV valves

\§ J

Correct Answer - C

Ans. C. Closure of semilunar valves

S2 is due to closure of semilunar valves (aortic and pulmonary
valves).
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150. Capacitance vessels have in their wall ?

4 N\
a) More elastic tissue and less muscle

g J

4 N\
b) Less elastic tissue and more muscle

g J

4 N\
c) More elastic tissue and more muscle

g J

4 N\
d) Less elastic tissue and less muscle

g J

Correct Answer - D

Ans. is 'd' i.e., Less elastic tissue and less muscle

Veins are capacitance vessels. They have less smooth muscle and
less elastic tissue in their wall.

Structure of vessels

A) Structure of artery

It is made up three layers -

1.Tunica Intima

The inner most layer (towards lumen) of artery is intima.

It consists of endothelial cells which rest on basment membrane.
There is some subendothelial connective tissue.

Intima is separated.from media by internal elastic lamina.

2. Tunica Media

It is mainly contains smooth muscles and laminae of elastic tissue
Media is separated from adventitia by external elastic lamina.
3.Tunica Adventitia

It is the outer most layer.

Contains collegen and elastic fibers.

B) Structure of capillaries

Capillaries are thin walled vessels made up of single layer of
endothelial cells with its basement membrane. o Capillaries are of
three types -

1.Continous capillaries -

ThAam~nAa Aanidllaviaa hana AAantirmitAaliA lTninmaAa Af AnnAARALAL AAHA nidA a A
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fenestration.

Basement membrane is also continuous.

2.Fenesterated capillaries

There are fenestration between the endothelial cells.

Basment membrane is continuous.

3.Sinusoidal capillaries

Both endothelial cells and basement membrane have fenestration.
In resting tissues, most of the capillaries are collapsed and blood
flows through the throughfare vessels from the arterioles to the
venules.

C) Structure of veins

Structure of vein is smiliar to artery except that -

1.Wall is thinner

2.Three tunicae are less well demarcated.

3.Elastic tissue is scanty and not clearly organized into distinct
internal and external elastic lamina.

4.Have valves (except venae cavae and common iliac vein).
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151. In circulatory biomechanics which of the
following is true?

4 N
a) Blood viscosity is increased in anemia

\§ J

4 N
b) Blood viscosity is decreased in polycythemia

\§ J

4 N
c) Cardiac output is increased in anemia

\§ J

4 N
d) Cardiac output is decreased in Beri-Beri

\§ J

Correct Answer - C

Ans. is 'c' i.e., Cardiac output is increased in anemia
Cardiac output is increased in conditions‘which cause decrease in
peripheral vascular resistance :-

Exercise

| AV fistula or shunt

Severe anemia

Thyrotoxicosis

Wet beri-beri

About other options

Blood viscosity is low in anemia and high in polycythemia.

W T ww W
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152. Normal capillar wedge pressure ?

( 1\

a) 0-2 mm Hg
-

p

b) 5-10 mm Hg
\§ J
4 N

c) 15-20 mm Hg
\§

p
d) 20-30mm Hg
\§

Correct Answer - B

Ans. is 'b'i.e., 5-10 mm Hg

Normal capillary Wedge pressure is 4-12mm Hg. It is a measure of
left atrial pressure.
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153. Mannitol infusion causes increase in

Ve

a) Blood viscosity
\§

p
b) Osmolarity
\§

Ve

c) Intra-ocular tension
\§

Ve

d) Intercranial tension
\§

Correct Answer - B
Ans. is 'b' i.e., Omolarity
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154. Correct order of velocity ?

( )
a) Vena cava > Aorta > Vein > Artery > Venule > Arteriole

- J

( )
b) Aorta > Vena cava > Artery > Vein > Arteriole > Venule

- J

( )
c) Aorta > Artery > Vena cava > Vein > Arteriole > Venule

- J

( )
d) Vena cava > Vein > Aorta > Artery > Venule > Arteriole

- J

Correct Answer - B
Ans. is 'b'i.e., Aorta > Vena cava > Artery > Vein > Arteriole > Venul
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155. Effect of infusion of hypotonic saline?

4 N
a) Increased ICF only

\§ J

4 N
b) Increased ECF only

\§ J

4 N
c) Increased in both ICF and ECF

\§ J

4 N
d) Increased ICF and decreased ECF

\§

Correct Answer - C

Ans. is 'c' i.e., Increased in both ICF and ECF

After infusion of hyptonic saline causes a decline in plasma
osmolality and a shift of water into interstial space (as water moves
from higher osmolarity to lower osmolarity), causing decrease in ICF
osmolality.

This results in shift of water from ECF to ICF.

Finally, both ECF and ICF compartments are increased (due to
increases water) and osmolality of both compartment are decreased.
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156. Normal QRS axis ?

( 1\

a) +30 to 110°
\§

p
b) -30 to +110°
-

( 1\

c) +110° to +150°

- J

>
d) -110° to -150°
\§

Correct Answer - B

Ans.is'b i.e., -30 to +110°

In a normal heart, the average direction of the vector during spread
of the depolarization wave through the ventricles, called the mean
QRS vector, is about +59 degrees.

This means that during most of the depolarization wave, the apex of
the heart remains positive with respect to the base of the heart.

The normal electrical axis of the heart (mean electrical axis or mean
QRS vector) lies between -30° and + 100°.

If the axis is more negative than -30° it is called left axis deviation,
whereas if the axis is_ more positive than + 100°, it is called right axis
deviation.
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157. Herring Breuer reflex is an increase in ?

( )
a) Duration of inspiration

- J

( )
b) Duration of expiration

- J

( )
c) Depth of inspiration
-

p
d) Depth of expiration
\§

Correct Answer - B

Ans. is 'b' i.e., Duration of expiration

The Hering-Breuer inflation reflex is an increase in the duration of
expiration produced by steady lung inflation, and the Hering-Breuer
deflation reflex is a decrease in the duration of expiration produced
by marked deflation of the lung.
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158. Carotid and aortic bodies are stimulated
when ?

4 N
a) Oxygen saturation decreases below 90%
\§

4 N
b) Oxygen saturation decreases below 80%
\§

4 N
c) Oxygen saturation decreases below 70%
\§

4 N
d) Oxygen saturation decreases below 60%
\§

Correct Answer - A

Ans. is 'a' i.e., Oxygen saturation decreases below 90%

Peripheral chemoreceptors (carotid and-aortic bodies) are stimulated
if arterial PO, is below 60 mmHg.

At P, of 60 mmHg, O, saturation,israbout 90% (89%).
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159. Baroreceptor are ?

p
a) Carotid body
\§

4 N
b) Carotid sinus

\§ J

4 N

c) Aortic body
\§

p
d) None
\§

Correct Answer - B

Ans. is 'b' i.e., Carotid sinus

¢ Baroreceptors are mechanoreceptors that are located in the
adventia of carotid artery and aorta, at specialized locations called
sinuses.

1) Carotid sinus is a little bulge at the root of internal carotid artery,
located just above the bifurcation of the common carotid artery. It is
innervated by the sinus nerve,abranch of glossopharyngeal (IX
cranial) nerve.

2) Aortic arch (aortic sinus) also contains mechenoreceptors (stretch
receptors) which are similar to carotid sinus receptors. However,
their afferent nerve fibers travel in the aortic nerve, a branch of
Vagus (X cranial)'nerve.

The sinus nerve (from carotid sinus) and aortic nerve/vagal fibers
(from aortic sinus) are together called "Sinoaortic nerves'. They,
together, are also refered to as 'Buffer nerves' because they are the
afferents of cardiovascular reflexes that buffer abrupt changes in
blood pressure.
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160. Sleep centre is located in -

4 N
a) Basal ganglia
\§

p
b) Medulla

- J
( 1\

c) Hypothalamus
\§

( 1\

d) Cerebellum
\§ J

Correct Answer - C
Ans. is 'c' i.e., Hypothalamus
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161. Umami taste is evoked by ?

4 N
a) Glucose

\§ J

4 N
b) Glutamic acid

\§ J

4 N
c) Quinine

\§ J

4 N
d) Sodium chloride

\§

Correct Answer - B

Ans. is 'b' i.e., Glutamic acid

There are four basic tastes namely Sweet, bitter Salty and Sour.
There mechanisms of sensory transduction are :

1) Sweet receptor is a G protein coupled'receptor and leads to an
increase in cCAMP concentration in the sensory cells which results in
closure of K* channels and depolarization.

2) Bitter receptors are also G-protein coupled receptors and causes
rise in intracellular Ca' by IP3-DAG system. Rise in intracellular Ca*?
triggers neurotransmitter release.

3) Salty-tasting substances depolarize taste cells by activating
amiloride-sensitive Na* channels.

4) Sour-tasting substances depolarize taste cells by raising the
intracellular H + ion concentration, which causes closure of K*
channels.

The umami taste is the fifth taste which is unique. The proposed
mechanism of umami taste is through glutamate taste sensors
(glutamate receptors) with release of neuronal glutamic acid.

In nature, there are three umami substances :-

) Monosodium glutamate (MSG)

i) Disodium 5%-guanosine mosphosphate (GMP)

iii) Disodium 5%-ionsine monophosphate (IMP)
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162. Reward center is located in ?

( 1\

a) Cerebellum
\§ J

p
b) Amygdala
\§

4 N
c) Hippocampus
\§

p
d) Hypothalamus
\§

Correct Answer - D
Ans. is 'd' i.e., Hypothalamus
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163. Which is not an extrapyramidal tract ?

4 N
a) Reticulospinal tract
\§

( 1\

b) Rubrospinal tract
\§

4 N
c) Corticospinal tract
\§

( 1\

d) Tectospinal tract
\§ J

Correct Answer - C
Ans. is 'c' i.e., Corticospinal tract
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164. While walking or standing, posture is
maintain by ?

4 N
a) Basal ganglia
\§

( 1\

b) Hypothalamus
\§

( 1\

c) Cerebellum
\§ J

p
d) Amygdala
\§

Correct Answer - C

Ans. is 'c'i.e., Cerebellum

Cerebellum, through its connection with-the red nucleus influences
the activity of brainstem reticular formation and thereby gamma
motor neuron activity.

Through its connections with the vestibular nucleus and
vestibulospinal tract, cerebellum influnences the activity of alpha
motor neurons.

Thus, normal cerebellar function is essential for the maintenance of
normal muscle tone and posture.

The cerebellum seems to play crucial roles in walking as well as
maintaing a standing posture.

Cerebellar vermis plays an important role in maintenance of
standing postuk.

Basal ganglia is also involved in maintaining posture by acting as
relay center for extrapyramidal pathways. But its role is not as
important.
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165. Myelination in peripheral nervous system
is done by

4 N
a) Astrocytes
\§

p
b) Oligodendrocytes
\§

4 N
c) Ependymal cells
\§

( 1\

d) Schwann cells
\§ J

Correct Answer - D

Ans. is d i.e., Schwann cells

Myelination in central nervous system —:Oligodendrocytes.
Myelination in peripheral nervous system — Schwann cell.
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166. Sensory perception involves Brodmann's
area ?

( 1\

a)3,1,2
\§

h
b) 4, 6
\§

( 1\

C) 44, 45
g

>
d) 41, 42
g

Correct Answer - A

Ans.A. 3,1,2

Processing of general sensory inputs primarily occurs in primary
somatosensory area of parietal lobe.

Primary somatosensory area is Bradmann's area 3, 1, 2.
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167. Vibrations are felt by ?

4 N
a) Meissner's corpuscle

\§ J

4 N
b) Merkel's disc

\§ J

4 N
c) Pacinian corpuscle

\§ J

4 N
d) Ruffini's end organ

\§ J

Correct Answer - C

Ans. is 'c' i.e., Pacinian corpuscle

Tactile (touch) receptors

These are general exteroreceptors for epicritic senses. These are
divided into superficial and deep receptors.

Superficial receptors are present in.the epidermis or papillary layer
of dermis. In glabrous (nonhairy) skin these receptors are Merkel's
disc (slowly adapting) and Meissner 's corpuscle (rapidly adapting).
In hairy skin there are hair follicle receptors.

Deep receptors are present’in deeper dermis or in the subcutaneous
tissues. The deep receptors are same in both hair and nonhairy skin
and include Ruffini's.end organ (slowly adapting) and Pacinian
corpuscle (Rapidly-adapting).

Touch, pressure and vibration are different forms of same sensation.
Pressure is felt when the force applied on the skin is sufficient to
reach the deep receptors, whereas touch is felt when the force is
insufficent to reach the deep receptors, therefore detected by
superficial receptors (Merkel's disc, meissner's corpuscle).
Vibrations are rhythmic variations in pressure (i.e. rhymic variations
of force that reaches the deep receptors). Whether a tactile receptor
senses pressure or vibration depends on whether the receptor is
slowly adapting or slowly adaping :?

1) Slowly adapting (Ruffini's end organ) :- Are meant to detect
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sustained pressure; they are useless for vibrations.

i) Rapidly adapting (Pacinian corpuscle) :- Stop discharge in
response to sustained pressure; they are useful only when the
pressure fluctuates rapidly, i.e. during vibrations. The higher the rate
of adaptation of a receptor, the greater is the vibration frequency it
can detect.

Thus, tactile (touch) sensation can be divided into :?

A) Superficial (generally considered as touch) :- Detected by
Meissner 's corpuscle (detect texture of surface, i.e. rough or
smooth) and Merkel's disc (detect two point discrimination).

B) Deep

I) Pressure (Deep touch) :- Detected by Ruffini's end organ.

i) Vibrations :- Detected by Pacinian corpuscle
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168. Sense organ which is having efferent
supply

( )
a) Golgi tendon organ
-

( 1\

b) Organ of corti
\§

( 1\

c) Retina
\§ J

p
d) Taste bud
\§

Correct Answer - B

Ans. is'b i.e., Organ of corti

Afferent (sensory) neurons carry information form sense organs to
CNS (brain & spinal cord).

Hair cells (in organ of corti) are the:sensory recepors which are also
innervated by efferent neurons.
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169. False regarding papillae of tongue ?

( )
a) Fungiform papillae at tip
-

( 1\

b) Circumvallate papillae at base
\§ J

4 N
c) Foliate papillae at back edge
\§

4 N
d) Filiform papillae have taste buds at tip

- J

Correct Answer - D

Ans. is 'd" i.e., Filiform papillae have taste buds at tip

In tongue, taste buds are grouped in structures called papillae. Taste
buds are located in the walls of papillae. There are three types of
papillae :-

i) Fungiform papillae :- Are especially numerous near the tip and the
margins of the tongue.

ii) Circumvallate (Vallate) papillae :- These are the largest papillae
and are distributed to a V-shaped region near the base of tongue.
iii) Foliate papillae :- Confined to the back edge of the tongue.
Besides these three types of papillae, there is also a fourth type, the
filiform papillae but these have no taste buds.
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170. Fever is produced by ?

( 1\

a) PGF2a
\§

>
b) PGE2
g

( 1\

c) PGI2
g

>
d) PGD2
g

Correct Answer - B

Ans.is'b'i.e., PGE2

Fever is elevated body temperature due to resetting of hypothalamic
thermostat above the normal level.

IL-1 (most potent), TNF-a and IL-6 are-pyrogens (fever producing
cytokines).

But they do not act directly.

They stimulate the release of PGE2, which resets the hypothalamic
thermostat at higher level.

Thus, PGEZ2 is the final effector in production of fever.
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171. Endogenous pyrogens act by ?

4 N
a) Increasing heat generation
\§

4 N
b) Raising thermostat point of hypothalamus
\§

4 N
c) Causing vasoconstriction
\§

( 1\

d) By Non-shivering thermogenesis
\§ J

Correct Answer - B

Ans. is 'b' i.e., Raising thermostat point of hypothalamus

Bacterial toxins (exogenous pyrogens) stimulate inflammatory cells
to secrete pyrogenic cytokines (endogenous pyrogens), e.g. IL-I,
TNF-a, and IL-6.

These endogenous pyrogenes stimulate PGE2 release in
hypothalamus, which raises temperature set point of hypothalamus
to cause fever.
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172. Which of the following increases appetite

?

Ve

a) CART
g

p
b) a - MSH

-

Ve

c) AGPP
\§

Ve

d) Insulin
\§

Correct Answer - C
Ans. is'c'i.e., AGPP
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173. Sharp pain is transmitted by which type
of fibres?

4 N
a) Ad

\§ J

4 N
b) AB

\§ J

4 N
c) Ad

\§ J

4 N
dC

\§ J

Correct Answer - C

Ans.is'c'i.e., Ad

Sharp somatic pain (fast pain) is carried-by AS fibres.

Pain is carried by two types of fibers:: ?

1) A — These are relatively fast. Therefore the pain carries by
these is fast pain (epicritic pain or-first pain).

i) C - These are slow, therefore the pain carries by these is slow
pain (protopathic pain or second pain).
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174. Myosin and actin filaments are kept in
place by

4 N
a) Tropomyosin
\§

( )
b) Troponin
-

4 N
c) Actinin

\§ J

4 N
d) Titin

\§ J

Correct Answer - D

Ans.is'd"i.e., Titin

¢ The side-by-side relationship between the myosin and actin
filaments is difficult to maintain.

¢ This is achieved by a large number of filamentous molecules of a
protein called titin.

| Titin molecules act as a framework that holds the myosin and actin
filaments in place so that the-contractile machinery of the sarcomere
will work.

Important muscle proteins

| Myosin:- Myosin is-the protein that constitutes the thick filaments.
Myosin of skeletal muscle is myosin-IL Myosin participates in the
contractile mechanism and also acts as an ATPase.

2.| Actin:- Actin is the major protein of thin filament. It is the actin that
slides over myosin during contraction.

3.| Tropomyosin: - It is the other protein of thin filament. 1t covers the

active sites (myosin-binding sites) on actin. When Ca*?
concentration of cytoplasm (sarcoplasm) is raised, it uncovers the
active sites of actin and allows the contraction So, the ‘cross-bridge
cycling' is switched off or on by the tropomyosin molecule which
slides on the actin molecule to cover or uncover the active sites on
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175. True about cerebellar neuronal
connections ?

( )
a) Climbing fibres from inferior olivary nucleus
-

( )
b) Mossy fibres from inferior olivary nucleus
-

( )
c) Climbing fibres are inhibitory to Purkinje cells
-

( 1\

d) Mossy fibres are inhibitory to Purkinje cells
\§ J

Correct Answer - A

Ans. is 'a' i.e., Climbing fibres from inferior olivary nucleus

Neuronal circuit in cerebellum

Afferent for cerebellum comes through two fibers : climbing fibers
and Mossy fibers. Climbing fibers which brings information only from
the inferior olivary nuclei and establish excitatory synapes with
purkinje cells. All other afferent'input to the cerebellum is brought by
the other types of fibers, called Mossy fibers which establish
excitatory synapse with_granule cells in the granular cell layer. The
axon of granule cells; called parallel fibers, stimulate the purkinje
cells. Thus mossy fibers, like the climbing fibers, also end up in
stimulating the purkinje cells.

Granule cells are the only stimulatory (excitatory) cells in cerebellar
cortex.

The parallel fibers (axons of granule cells) also stimulate three types
of interneurons :- Stellate and basket cells in the molecular layer,
and Golgi cells in the granular layer. Stellate and basket cells inhibit
purkinje cells. Golgi cells, also activated by collateral from mossy
fibers (besides parallel fibers), inhibit transmission from mossy fibers
to granule cells.

Overall, climbing fiber inputs exert a strong excitatory effect on a
single purkinje cell, Whereas mossy fiber inputs exert a weak
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excitatory effect on many purkinje cells via the granule cells.

After complex inhibiting and excitatory interactions of various fibers
and cells in the cortex, the output of cerebellar cortex, is projected to
deep cerebellar nuclei by axons of pyramidal cells (only output cells
of cerebellar cortex). The output of the Purkinje cells is inhibitory to
the deep cerebellar nuclei. However, the output of deep cerebellar
nuclei to the brain stem and thalamus is always excitatory because,
beside inhibitory inputs of purkinje cells, deep cerebellar nuclei also
receive excitatory inputs from afferent mossy and climbing fibers
which usually are more prominent.
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176. Post-tetanic potentiation is due to -

4 N
a) Hyperpolarization of muscle fibres
\§

4 N
b) Rapid K* efflux

\§ J

4 N
C) Increased availability of Ca™

\§ J

4 N

d) Rapid Na* influx
\§

Correct Answer - C

Ans. is 'c'i.e., Increased availability of Ca**

"Repetitive stimulation enhances force development due to rise in
intracellular Ca™™, a phenomenon called posttetanic potentiation. It is
due to increased phosphorylation of myosine light chain with
increased number of cross bridges:”
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177. Which of the following has small
representation in somatosensory area of
cerebral cortex ?

( 1\

a) Lips
-

p
b) Thumb/fingers
\§

( 1\

c) Tongue
\§

p
d) Trunk
\§

Correct Answer - D

Ans.is'd"i.e., Trunk

A distinct topographic represention of the body can be demonstrated
in somatosensory area-|.

¢ Each side of the cortex receives sensory information from the
opposite side of the body only (contralateral representation).

¢ The body /s represented upside down (vertical) in the postcentral
gyms, i.e. the face is represented at the foot of the gyrus whereas
the legs and feet are represented at the top extending on the medial
surface.

o/ Some parts of body like face (especially lips, tongue) and fingers
have a proportionately large representation than the other areas like
the trunk. The cortical representation of the part of the body is
proportionate to its innervation density (number of sensory
receptors) rather than its size.
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178. Resting membrane potential in cardiac

muscle ?

4 N
a) -70 mv

\§ J

4 N
b) +70 mV

\§ J

4 N
c) -90 mV

\§ J

4 N
d) +90 mV

\§ J

Correct Answer - C
Ans. is'c'i.e., -90 mV
Normal RMP in myocardial fibers is about -90 mV.
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179. Noradrenaline is major neurotransmitter
in ?
a) Postganglionic parasympathetic fibres

4 N
b) Postganglionic sympathetic fibres except in sweat glands
\§

4 N\
c) Autonomic ganglia

g J

4 N\

d) Preganglionic autonomic fibres
\§

Correct Answer - B

Ans. is 'b' i.e., Postganglionic sympathetic fibres except in sweat
glands

Neurotransmitter in all preganglionic autonomic nerves (both
sympathetic and parasympathetic) is acetylcholine (A CH)
Neurotransmitter in all ganglia (both sympathetic and
parasympathetic) is acetylchaoline.

Neurotransmitter in postganglionic parasympathetic fibres is
acetylcholine.

In posganglionic sympathetic fibres, the major neurotransmitter is
noradrenaline (NA)-except in renal and mesentric vasculature where
it is dopamine, in sweat glands, some blood vessels where it is
acetylcholine and in adrenal medulla where it is adrenaline.

Most of the visceral organs are supplied by both sympathetic and
parasympathetic system except;

| Blood vessels, spleen, sweat glands and hair follicles receive only
sympathetic innervation.

.| Ciliary muscle gastric and pancreatic glands receive only
parasympathetic innervation.

¢ In general sympathetic and parasympathetic systems are
antagonistic except :

Refractory period of atrial fibres is decreased by both.
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At almost all organs except heart, cholinergic system has excitatory
activity and adrenergic system has relaxing properties Sympathetic
system stimulates (Tachycardia, Positive inotropic) and

parasympathetic system depresses (Bradycardia, Negative
inotropic) the heatrt.
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180. Receptor for BDNF ?

4 N
a) Trk-A

\§ J

4 N
b) TrK-B

\§ J

4 N
c) TrK-C

\§ J

4 N
d) None

\§ J

Correct Answer - B
Ans. is'B'i.e., TrK-B
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181. Sensations which are appreciated in

thalamus

4 N
a) Proprioception

\§ J

4 N
b) Pain & temperature

\§ J

4 N
c) Tactile sensations

\§ J

4 N
d) Pressure

\§ J

Correct Answer - B

Ans. is 'b'i.e., Pain & temperature

Pain and temperature are primarily appreciated by the thalamus.
For other forms of sensation, the thalamus is unable to analyze the
details of sensations.

Fibers carrying tactile and proprioceptive information ascend through
the thalamocortical pathway.to area 3 of primary somatic sensory
cortex through the thalamic radiation.

Therefore, if the somatosensory cortex is removed, tactile
sensations and proprioceptions are lost, but pain and temperature
sensations persist:
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182.51 S2 is checked by which reflex ?

( 1\

a) Knee jerk

\§ J

4 N
b) Patellar reflex

\§ J

4 N
c) Calcaneal reflex

\§ J

4 N
d) None

\§ J

Correct Answer - C

Ans. C. Calcaneal reflex

S1 S2 is checked by ankle jerk (also called Calcaneal reflex or
achilles reflex).
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183. Mitral and periglomerular cells are seen
in ?

a) Medulla

- J

p
b) Olfactory bulb
\§

4 N
c) Primary visual cortex
\§

p
d) Geniculate body
\§

Correct Answer - B

Ans. is 'b' i.e., Olfactory bulb

The sensory receptors for olfaction (smell)-are located in the
olfactory mucous membrane. In human;, the olfactory mucous
membrane (olfactory neuroepithelium) located in the roof of the
nasal cavity near the septum. Because of its location high in the
nasal cavity, the olfactory mucosa is not directly exposed to the flow
of inspired air entering the nose.

The olfactory mucosa contains olfactory receptors. The olfactory
receptors are unique in that the receptor cell itself is a neuron. The
olfactory receptor cell has cilia projecting in the nasal mucosa which
act as receptor for olfaction (These are dendrites of neuron/receptor
cells). The axons of olfactory neuron (olfactory receptor cells) form
olfactory nerve which passes through cribriform plate and terminates
in the olfactory bulb. In olfactory bulb axons of olfactory nerve
synapse with dendrides of mitral cells to form the olfactory glomeruli.
Mitral cells are the principal output neurons of olfactory bulb and
their axons form the olfactory tract.

The olfactory bulb also contains periglomerular cells, which are
inhibitory neurons and granule cells which have no synapse and
make reciprocal synapses with mital and tufted cells.

Like the taste fibers, olfactory tract also projects to the primitive parts
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of the brain as well as the neocortex. The projections to the primitive
parts are principally to the pyriform area (olfactory cortex), amygdala
and entorhinal cortex, which in turn projects to the hippocampus.
The pathway to the neocortex involves a relay in the olfactory
tubercle, and then in the thalamus, the output of which projects to
the orbitofrontal cortex.
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184. Weber Fechner law is related to ?

4 N
a) Phantom limb

\§ J

4 N
b) Force of contraction in heart

\§ J

4 N

c) Intensity of stimulus and sensation felt

p
d) Cortical plasticity
\§

Correct Answer - C
Ans. is 'c' i.e., Intensity of stimulus and sensation felt
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185. Prostaglandins are produced by ?

( )
a) Neutrophils
-

4 N
b) Endothelium

\§ J

4 N

c) Macrophages
\§

p
d) All of the above
\§

Correct Answer - D
Ans. is 'd' i.e., All of the above

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

186. Prostaglandin was discovered from ?

4 N
a) Tear

\§ J

4 N
b) Saliva

\§ J

4 N
c) Seminal fluid

\§ J

4 N
d) Blood

\§ J

Correct Answer - C

Ans. C. Seminal fluid

The name prostaglandin comes from the prostate gland. When
prostaglandin was first isolated from seminal fluid, it was believed to
have been added from the prostate."
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187. Aromatase produces estrogen from -

4 N
a) Progesterone
\§

4 N
b) Cortisol

\§ J

4 N
c) Aldosterone

\§ J

p
d) Androgen
-

Correct Answer - D
Ans. is 'd' i.e., Androgen
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188. Action of progesterone ?

4 N
a) Increased sensitivity of uterus to oxytocin

\§ J

4 N
b) Inhibits LH secretion

\§ J

4 N
c) Decrease in body temperature

\§ J

4 N
d) Causes proliferative changes in uterus

\§ J

Correct Answer - B
Ans. is 'b' i.e., Inhibits LH secretion
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189. Corpus leuteum starts regressing after
how many days of ovulation ?

( 1\

a) 5 days
\§

p
b) 10 days
\§

( 1\

Cc) 24 days
\§

p
d) None
\§

Correct Answer - B

Ans. is 'b'i.e., 10 days

If ovum is not fertilized, the corpus luteum starts degenerating
around day 24 of cycle (about 10 days after ovulation) and is
eventually is replaced by fibrous tissue, forming corpus albicans.
Degeneration of corpus luteum is-due to decline in level of LH (which
Is required for maintenance of corpus luteum) and increase in
secretion of inhibin by luteal cell itself.
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190. First polar body is formed after ?

4 N\
a) Mitosis

g J

4 N\
b) First meiosis

g J

4 N\
c) Second meiosis

g J

4 N\
d) Fertilization

g J

Correct Answer - B

Ans. is 'b' i.e., First meiosis

Oogenesis

Oogenesis refers to the process of formation of ova from the
primitive germ cells. Unlike fetal testis (in’which spermatogenesis
beings at puberty), the fetal ovary begins oogenesis by 10 weeks of
gestation. o The sequence of events in oogenesis are :

i) The primitive germ cells undergo mitotic divisions to form oogonia
(diploid Oogonium is unique-in that it is the only female cell in which
both 'X' chromosomes are active.

i) The oogonia proliferate by mitosis to form primary oocytes (diploid
cells).

iii) Primary oocytes formed from the oogonia enter a prolonged
prophase (diplotene stage) of the first meiotic division and remain in
this stage until ovulation occurs after puberty.

Iv) Primary oocytes completes the first meiotic division at puberty
just before ovulation to form secondary oocyte (haploid cell) and 1st
polor body.

v) Secondary oocyte immediately begins second meiotic division but
this division stops at metaphase and is completed only if the mature
ovum (ootid) is fertilized with sperm. At that time second polor body
(polocyte) is extruded and the fertilized ovum proceeds to form a
new individual. Fertilization normally occurs in the ampulla of
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‘ fallopian tube.
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191. Fertilization takes place after how much
time of ovulation ?

( 1\

a) 1-2 days
\§

p
b) 5-6 days
\§

( 1\

c) 8-12 days
\§

p
d) > 12 days
\§

Correct Answer - A
Ans. is 'a'i.e., 1-2 days
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192. Implantation occurs at ?

( 1\

a) 2-3 days
\§

p
b) 6-7 days
\§

( 1\

c) 15-20 days
\§

p
d) 20-25 days
\§

Correct Answer - B
Ans. is 'b'i.e., 6-7 days
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193. Implantation occurs on which menstrual
cycle day ?

( 1\

a) 5-7 days
\§

p
b) 20-22 days
\§

( 1\

c) 14-18 days
\§

p
d) 26-28 days
\§

Correct Answer - B

Ans. is 'b' i.e., 20-22 days

¢ Implantation occurs at 6-7 days after fertilization.

o/ Ovulation occurs at 14" day of menstrual cycle and fertilization
occur within 24 hours after ovulation.

¢ Thus, implantation will correspondto 20-22 days of menstrual cycle.
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194. Blastocyte comes out on which day after
fertilization ?

( 1\

a) 4-7 days
\§

p
b) 10-12 days
\§

( 1\

c) 12-15 days
\§

p
d) 15-20 days
\§

Correct Answer - A
Ans. is 'a'i.e., 4-7 days
Free floating unimplanted blastocyst is seen on 4-5 days.
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195. Growth hormone secretion is stimulated

by ?

4 N
a) Increased blood glucose

\§ J

4 N
b) Decreased blood glucose

\§ J

4 N
c) Cortisol

\§ J

4 N
d) Somatostatin

\§ J

Correct Answer - B

Ans. is 'b' i.e., Decreased blood glucose

Regulation of GH secretion

GH secretion is regulated by GHRH released from hypothalamus.
GH is secreted in a pulsatile fashion throughout the life, with
elevated rates of secretion immediately after birth and at puberty.
Interestingly, large bursts of secretion occur at night during the onset
of deep sleep.

Stimuli that increase secretion of GH are hypoglycemia, exercise,
fasting, protein meals;.aminoacids (like arginine), stress, glucagon,
pyrogen, lysin vasopressin, apomorphins, L-dopa & a-adrenergics,
estrogen, androgens and 2-deoxyglucose.

Stimuli that decrease secretion of GH are REM sleep, glucose,
Somatostatin, cortisol, FFA, GH itself, IGF-1, and
medroxyprogesteron.
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196. Hormones required during puberty ?

4 N\
a) LSH

g J

4 N\
b) Testesterone

g J

4 N\
c) Leptin

g J

4 N\
d) All of the above

g

Correct Answer - D

Ans. is 'd' i.e., All of the above

¢ Puberty is triggered by a release of gonadotropins (FSH and LH)
from pituitary gland.

¢ These hormones act as signals to the gonads (testes/ovaries) that
trigger the production of -

i) Estrogen, progesterone and some testosterone in women.

i) Testosterone in men.

¢ In both males and females, testosterone is responsible for
development of pubic hair, accelerated bone growth, body odor and
acne during puberty. For boys, testosterone is responsible for the
process of virilization, including the enlargement of the penis,
increased libido and growth of facial and chest hair.

¢ Estrogen is the major hormone responsible for female puberal
development. It causes development of breast and thickening of
endometrium.

o Progesterone causes proliferation of acini in mammary glands and
converts watery cervical secretion to viscid and scanty.

o Leptin facilitates release of gonadotropin releasing hormone
(GnRH), thereby helping in pubertal onset.

¢/ Other hormones which are involved in puberty are thyroxine and
growth hormone.
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197. Pubarche is due to ?

4 N
a) GH

\§ J

4 N

b) Progesterone
\§

( 1\

c) Testosterone
\§ J

p
d) Estrogen
-

Correct Answer - C
Ans. is 'c' i.e., Testosterone
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198. Cells which surround the oocyst in
graafian follicle are called ?

( 1\

a) Discus proligerus

\§ J

4 N
b) Cumulus oophoricus

\§ J

4 N
c) Luteal cells

\§ J

4 N
d) Villus cells

\§ J

Correct Answer - B

Ans. is 'b'i.e., Cumulus oophoricus

Oocyte lies eccentrically in the graafian (ovarian) follicle.

It is surrounded by some granulsa cells;that are given the name
cumulus oophoriacus (or cumulus ovaricus).

The cells that attach it to the wall of the follicle are given the name
discus proligerus.
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199. Following changes are seen during
capacitation of a sperms except ?

4 N\
a) Increased permeability to calcium

g J

4 N\
b) Decreased permeability to calcium

g J

4 N\
c) Removal of cholesterol from acrosome

g J

4 N\
d) Increased motility

g J

Correct Answer - B

Ans. is 'b' i.e., Decreased permeability to calcium

Capacitation of sperm (spermatozoa)

¢/ Spermatozoa leaving the testis (seminiferous ubules) are not fully
mobile. They continue their maturation and acquire their mobility
during their passage through epididymis. From epididymis they
come to vas deference, distal.end of which also receives the
secretions of seminal vesicle, and continues as the ejeculatory duct.
The ejeculatory duct joins-the prostatic urethra.

¢ Once ejeculated into the the female, vaginal secretions improve the
motility and fertilizing ability of sperms. Further exposure to
secretions of female genital tract (in uterus and/or fallopian tube)
further improves the mobility and fertilizing ability of the sperms. The
beneficial effects of stay in the female genital tract are collectively
called capacitation, from the isthmus, capacitated sperms move
rapidly to the ampullas, where fertilization takes place.

Following changes occur during capacitation :-

¢ Uterine and fallopian tube fluids wash away the various inhibitory
factors that suppress sperm activity in male genital tract.

¢, Removal of cholesterol vesicle from acrosome so that acrosomal
membrane becomes weak and can release enzyme at the time of
fertilization.
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¢ Increase membrane permeability to calcium ion.
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200. Estrogen Beta receptors are found on

4 N
a) Uterus

\§ J

4 N
b) Blood vessels

\§ J

4 N
c) Ovary

\§ J

4 N
d) Vagina

\§ J

Correct Answer - C
Ans. is'c'i.e., Ovary
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201. Spermatogenesis takes place in ?

p
a) Epididymis
-

4 N
b) Seminiferous tubule

\§ J

4 N
c) Ductus deferens

\§ J

4 N

d) Prostate
\§

Correct Answer - B

Ans. is 'b' i.e., Seminiferous tubule

Spermatogenesis occurs in seminiferous tubules.

¢, Spermatogenesis refers to the process of formation of spermatozoa
(sperm) from primitive germ cells (spermatogonia).

¢ Steps in spermatogenesis involve :?

1) Spermatogonia (primitive germ cells) undergo mitosis to form
primary spermatocytes. Both spermatogonia and primary
spermatocytes have diploid«chromosomes (46 chromosomes or
diploid of 23 chromosomes).

i) Primary spermatocytes undergo meiosis to form secondary
spermatocytes. Secondary spermatocytes have haploid (23)
chromosomes.

lii) Secondary spermatocytes undergo mitosis to form spermatids.
iv) Spermatids do not divide further but undergo morphological
changes to form sperms (spermatozoa). This step of formation of
spermatozoa from spermatids is called spermiogenesis. The
spermiogenesis takes place in the deep folds of cytoplasm of sertoli
cells.
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202. Conceptus enters uterine cavity in which
cell stage ?

4 N
a) 4 cells

\§ J

4 N
b) 8 cells

\§ J

4 N
c) 16 cells

\§ J

4 N
d) 32 cells

\§ J

Correct Answer - C

Ans. is 'c i.e., 16 cells

Fertilization and implantation

Fertilization refers to fusion of male and female gametes (i.e.
spermatozoon and ovum). It takes place in the middle segment
(ampulla) of fallopian tube. Before fertilization, the ovum and sperms
reach the ampulla for fertilization. Fusion of spermatocyte and ovum
leads to formation of zygote, First week of development begins
immediately after fertilization and includes :?

)] Cleavage of zygote : Zygote (fertilized ovum) starts dividing
immediately and large zygote is subdivided into smaller daughter
cells called blastomeres. Blastomeres are still surrounded by zona
pellucida. Cleavage occurs in fallopian tube (uterine tube).

i)  Formation of morula : At about 16 cells stage the blastomeres
tightly align by the process of compaction to form a compact ball of
cells called morula (mulberry). This process of compaction leads to
segregation of cells into two groups (i) inner cells (inner cell mass),
and (ii) outer cells (outer cell mass). Morula enters uterine cavity 4
days after fertilization.

iii)  Formation of blastocyst : As the morula enters the uterine
cavity, uterine fluid diffuses through zona pellucida and fills small
intercellular gaps between blastomeres, and morula is converted to
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blastocyst. Blastocyst consists of :?

a) Zona pellucida : Outer covering.

b) Embryoblast : A group of centerally located cells of inner cell
mass and later give rise to tissues of embryo proper.

c) Trophoblast : A thin outer layer of cells formed from outer cells
mass and later give rise extraembryonic tissues.

d) Blastocele : Cavity of blastocyst :

The region of blastocyst containing embryoblast is known as
embryonic pole and the opposite pole, the abembryonic pole. The
trophoblasts overlying the embryoblast at embryonic pole is called
polar trophoblast and that occupying the rest of wall called mural
trophoblast. Between 5-6 days after fertilization, blastocyst hatches
from zona pellucida, and this naked blastocyst is ready for
implantation
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203. Thyroid gland is stimulated by which
hormone during pregnhancy ?

4 N
a) Prolactin

\§ J

4 N
b) HCG

\§ J

4 N
c) Human placental lactogen
\§

h
d) ACTH
\§

Correct Answer - B

Ans. is 'b'i.e., HCG

¢ The endocrine system undergoes noteworthy changes during
pregnancy.

¢ The pituitary, thyroid and parathyroid glands appear enlarged.

o The enlargement of thyroid gland-occurs under the influence of
hCGs pituitary thyrotropin (TSH) and human chorionic thyrotropin
from placenta. This results;in-an increase in thyroxine which
stimulates metabolic activity in mother and fetus.

¢/ Increased parathyroid-hormone stimulates liberation of calcium ion
from maternal bones for fetal use.

¢/ Increased output of ACTH from pituitary stimulates secretion of :-
I.| Glucocorticoids : It mobilizes amino acids for protein synthesis in
fetal tissues.

I.| Aldosterone : Promotes fluid retention in pregnancy.
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204. FSH and LH both are inhibited by ?

4 N
a) Cortisol

\§ J

4 N
b) Aldosterone

\§ J

4 N

c) Estrogen
\§

( 1\

d) Progesterone
\§ J

Correct Answer - C

Ans. is 'c' i.e., Estrogen

Consistent with the phenomenon of negative feedback in which the
secretion of the target hormone inhibits its trophic hormone,
pregesterone inhibits LH and inhibin inhibits FSH.

o Estrogen, whose secretion is stimulated by both LH and FSH,
inhibits both LH and FSH.

¢ Progesterone and estrogen actat both hypothalamic and pituitary
levels while inhibin secreted by granulosa cells acts only on the
pituitary.

¢ Under certain conditions, estrogen causes stimulation (positive
feedback) rather thaninhibition of LH, e.g., at ovulation.
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205. Insulin secretion is normally stimulated

by ?

4 N
a) GLP-1

\§ J

4 N
b) GLP-2

\§ J

4 N
c) VIP

\§ J

4 N
d) a-adrenergic receptors

\§ J

Correct Answer - A

Ans. is'a'i.e., GLP-1

¢ Recently, attention has been focused on:glucagon - like polypeptide
1 (7-36) (GLP-1 [7-36]) as an additional gut factor for insulin
secretion and GLP-1 (7-36) is more potent insulinotropic hormone.
Regulation of insulin secretion

Factors affecting insulin secretion are : -

I) Simulating insulin secretion :- Glucose; Mannose; Amino acids
(arginine, leucine); Intestinal hormones (GIP. Gastrin, Secretin,
CCK, GLP -1); B-keto-acids; Parasympethetic stimulation
(acetylcholine); cAMP; 3-adrenergic stimulation; theophylline;
Sulfonylureas; and certain endocrine hormones like growth
hormone, Glucagon and glucocorticoids.

ii) Inhibiting insulin secretion : - Somatostatin; 2-deoxyglucose;
mannoheptulose; a-adrenergic stimulation, P-adrenergic inhibitors;
galanin; Diazoxide; Thiazide diuretics; K* depletion; Phenytoin;
Alloxan; microtubule inhibitors; and insulin itself.
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206. Effect of GLP-1 ?

( )
a) Increased aldosterone secretion by adrenal

- J

( )
b) Increased PTH secretion

- J

( )
c) Increased insulin secretion from beta-cells of pancreas

- J

( )
d) Increased testosterone secretion from Leydig cells

- J

Correct Answer - C
Ans. is 'c' i.e., Increased insulin secretion from beta-cells of
pancreas
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207. Insulin mediated glucose transport is

seenin ?

4 N\
a) Adipose tissue

g J

4 N\
b) Brain

g J

4 N\
c) RBC

g J

4 N\
d) Kidney

g J

Correct Answer - A

Ans. is 'a' i.e., Adipose tissue

¢/ Insulin stimulates the uptake of glucose by myocytes (skeletal
muscle, cardiac muscles), adipocytes (adipose tissue) and
hepatocytes. Tissues that do not depend on insulin for glucose
uptake include brain, erythrocytes (RBC), the epithelial cells of
kidney & intestine, Liver, and Coernea & lens of eye.

¢ The mechanism through which insulin increases glucose uptake is
different in different tissues. In the muscle and adipose tissues,
insulin increase facilitated diffusion by increasing glucose transporter
(GLUTA4) on the cell membrane.

¢/ In the liver, insulin stimulates glucose entry into hepatocytes
indirectly by induction of glucokinase so that the glucose entering
the liver cells is promptly converted to glucose - 6 - phosphate
(glucose trapping). This keeps the intracellular glucose
concentration low and favours entry of glucose into the liver. Thus,
though the liver do not depend on insulin for glucose uptake, insulin
stimulates glucose entry into hepatocytes. That means glucose
entery can occur in liver without the action of insulin, but this is
facilitated by insulin. On the other hand, myocytes (skeletal and
cardiac muslces) and adipocytes (adipose tissue) are dependent on
insulin for glucose uptake.
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208. Role of growth hormone in
spermatogenesis ?

4 N

a) Late division of spermatocytes
\§ J
4 N

b) Early division of spermatogonia
-

( )
c) Formation of Acrosomes

- J

( )
d) Stimulation of sertoli and Leydig cells

- J

Correct Answer - B

Ans. is "b'i.e., Early division of spermatogonia

Growth hormone specifically promotes early divisions of
spermatogonia themselves. In the absence of GH, spermatogenesis
Is severely deficient or absent.

Growth hormone is also essential for general metabolic process in
testis.

Hormones involved in spermatogenesis

Spermatogenesis is influenced by many hormones. Hormones
required for spermatogenesis are FSH, LH, testosterone, estrogen,
growth hormones inhibin and activin.

FSH is responsible for initiation of spermatogenesis. It binds with
sertoli cells and spermatogonia and induces the proliferation of
spermatogonia. It stimulates certoli cells to secrete endrogen binding
protein, inhibin, mullerian inhibing substance and estrogen.

LH stimulates leydig cells to secrete testosterone.

Testosterone is the principles hormone which directly stimulates
spermatogenesis. It is responsible for the sequence of remaining
stages of spermatogenesis (after initiatin by FSH). It is also
responsible for maintenance of spermatogenesis.

Estrogen is formed from testosterone (by aromatase) in sertoli cells.
It is essential for spermeogenesis (last step of spermatogenesis, i.e.
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formation of spermatozoa from spermatids).

Growth hormone is essentialy promotes early division of
spermatogonia.

Inhibin plays an important role in regulation of spermatogenesis by
feedback inhibition of FSH secretion.

Activin stimulates FSH secretion and stimulates spermatogenesis.
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209. Growth hormone has its effect on growth

through?
4 N
a) Directly
\§ J
4 N
b) IG1-1
\§ J
4 N

c) Thyroxine
-

( 1\

d) Intranuclear receptors
- J

Correct Answer - B

Ans.is'b'i.e., IGI-1

GH has two major functions :-

i) Growth of skeletal system :- The growth is mediated by
somatomedins (IGF). Increased deposition of cartilage (including
chondroitin sulfate) and bone with increased proliferation of
chondrocytes and osteocytes.

ii) Metabolic effects :- Most of the metabolic effects are due to direct
action of GH. These include gluconeogenesis, decreased peripheral
utilization of glucose (decreased uptake), lipolysis and anabolic
effect on proteins.
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210. Growth hormone does not cause ?

4 N
a) Gigantism
\§

( 1\

b) Acromegaly
\§

( 1\

c) Diabetes mellitus
\§ J

p
d) Hypothyroidism
\§

Correct Answer - D

Ans. is 'd" i.e., Hypothyroidism

Physiological effects of Growth hormone

¢, Growth hormone has two major action, i.e., (1) Stimulation of
skeletal growth, and (2) Regulation of metabolism. 3) Stimulation of
skeletal growth

The effect of GH on skeletal growth is mediated by somatomedins
(Insulin-like growth factors : IGF). They are synthesized mainly in the
liver. The growth promoting-action of somatomedins is helped by
their insulin like actions. GH, through somatomedin (IGF-1),
stimulates proliferation of chondrocytes and osteocytes resulting in
increased deposition of chondroitin sulfate in catilage and increased
ossification of the'newly formed cartilage.

GH deficiency in early life causes dwarfism (small height). GH
excess in early life leads to gigantism, whereas growth hormone
excess in adulthood results in acromegaly.

2) Regulation of metabolism

Protein metabolism : - GH has predominantly anabolic effects on
skeletal and cardiac muscle where it promotes amino acid transport
into cells and increase protein synthesis.

Carbohydrate and fat metabolism : - The effects of GH on
carbohydrate and fat metabolism are complicated by the fact that
GH has anti-insulin effects, whereas somatomedins it produces have
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insulin like effects:-

1) Anti-insulin effects due to direct effect of GH include decreased
peripheral utilization of glucose, increased gluconeogenesis,
hyperglycemia, and lipolysis. Due to its anti-insulin effects GH
excess can cause insulin resistant diabetes mellitus.

i) Insulin like effects due to somatomedins (IGF) include
antilipolytic activity, and other insulin like effects.
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211. Which of the following is an ionic
channel ?

( 1\

a) a -1 receptors
\§

( 1\

b) B - 1 receptors
\§

4 N
c) Nicotinic cholinergic receptors

\§ J

4 N
d) Muscarinic cholinergic receptors

\§ J

Correct Answer - C
Ans. is 'c' i.e., Nicotinic cholinergic receptors
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212. Chloride shift is due to ?

4 N
a) Generation of HCO 5 in RBCs

\§ J

4 N
b) Metabolism of glucose in RBCs

\§ J

4 N
c) Formation of O,-Hb complex in RBCs

\§ J

4 N
d) None

\§ J

Correct Answer - A
Ans. is 'a' i.e., Generation of HCO’; in RBCs

¢ Carbon dioxide is transported in blood as plasma bicarbonate.

¢ Red blood cells (RBCs) play a major role in the mechanism because
RBCs contain the enzyme carbonic anhydrase that catalyzes the
reaction CO, + H,O = HCO; +

¢ Hence when CO, diffuses into.the RBC, it reacts chemically with

water to generate HCO3-.

¢ The ft ions are mopped up.by hemoglobin, which is an excellent
buffer.

¢ This enables the reaction to proceed in the forward direction.

¢ The HCO,- ions generated diffuse out into the plasma in exchange

for Cl- ions that diffuse into RBCs simultaneously.

¢ The movement of chloride ions into RBC is called Chloride shift.

¢ The above events results in an increase in total number ions inside
the RBC, which increases its osmolarity.

¢ As a result, water enters the RBC through osmosis.

¢ The RBCs carrying CO, in bicarbonate form will therefore be

somewhat larger than normal.
¢ Hence the hematocrit of venous blood is normally 3% greater than

that of arterial blood. o In the lungs, CI- moves out of the RBCs and
they shrink.
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213. Insulin resistance down-regulates -

( 1\

a) GLUT-1
g

h
b) GLUT-2
\§

( 1\

c) GLUT-3
\§

>
d) GLUT-4
g

Correct Answer - D
Ans.is'd'i.e., GLUT-4
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214. Maximum amount of KT ion is seen in
which GI secretion ?

4 N
a) Saliva

\§ J

4 N
b) Colonic

\§ J

4 N
c) Gastric

\§ J

4 N
d) Jejunal

\§

Correct Answer - A
Ans. is 'a' i.e., Saliva
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215. Tone of lower esophageal sphincter is
increased by?

4 N
a) NO

\§ J

4 N
b) VIP

\§ J

4 N

c) Acetylcholine
\§

p
d) Epinephrine
-

Correct Answer - C

Ans. is 'c' i.e., Acetylcholine

Lower esophageal sphincter

¢ Unlike the rest of the esophagus, the musculature of the
gastroesophageal junction (lower esophageal sphincter; LES) is
tonically active but relaxes on swallowing.

¢ The tonic activity of the LES -between meals prevents reflux of
gastirc contents into the esophagus. o The LES is made up of three
components.

¢ The esophageal smooth muscle is more prominent at the junction
with the stomach (intrinsic sphincter).

¢ Fibers of the crural portion of the diaphragm, a skeletal, a skeletal
muscles, surround the esophagus at this point (extrinsic sphincter)
and exert a pinchcock-like action on the esophagus. In addition, the
oblique or sling fibers of the stomach wall create a flap valve that
helps close off the esophagogastric junction and prevent
regurgitation when intragastric pressure rises.

¢ The tone of the LES is under neural control.

o| Release of acetylcholine from vagal endings causes the intrinsic
sphincter to contact, and release of NO and VIP from interneurons
innervated by other vagal fibers causes it to relax.

¢ Contraction of the crural portion of the diaphragm, which is
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innervated by the phrenic nerves, is coordinated with respiration and
contractions of chest and abdominal muscles.

¢ Thus, the intrinsic and extrinsic sphincters operate together to permit
orderly flow of food into the stomach and to prevent reflux of gastric
contents into the esophagus.
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216. Pepsinogen is activated by ?

a) Enterokinase
\§ J
4 N

b) Enteropeptidase
\§

( )
c) H*

- J

( )
d) Trypsin

- J

Correct Answer - C

Ans.isci.e.,H*

Pepsin is secreted by chief cells of stomach in an inactive
(zymogen) form called pepsinogen.

Acid (IF) in lumen of stomach converts pepsinogen to active pepsin.
Pepsin once formed also attacks pepsinogen producing more pepsin
molecules by autocatalysis.
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217.Bile acid has a detergent action due to ?

4 N
a) Formation of soap

\§ J

4 N
b) Formation of zwitter ion

\§ J

4 N

c) Amphipathic nature of bile salts
-

( 1\

d) Formation of medium chain triglycerides
\§ J

Correct Answer - C

Ans. is c i.e., Amphipathic nature of bile acids

Bile-salts help in digestion of fat by emulsification of fat in small
intestine by detergent action of bile salts.

The detergent action of bile salts is due to their amphipathic
property.

Emulsification increases the surface to volume ratio of the lipid
droplets facilitating the action.of lipases.

Bile salts also help in formation of micelles.

Micellar formation solubilizes the digested fats and provides a
mechanism of their absorption into the enterocytes.
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218. Digestion of disaccharides occurs at ?

4 N\
a) Mouth

g J

4 N\
b) Stomach

g J

4 N\
c) Small intestine

g J

4 N\
d) Large intestine

g J

Correct Answer - C

Ans. is 'c' i.e., Small intestine

¢ Digestion of disaccharides (maltose, sucrose and lactose) occurs by
the enzymes present in brush border os small intestinal epithelial
cells.

¢ Maltase (a-glucosidase) breaks 1: 4 linkages in maltose and
maltotriose and releases glucose (two molecules of glucose from
maltose and three molecules.of glucose from maltotriose).
Isomaltase (a-limit dextrinase) breaks 1 : 6 a linkages of alpha-limit
dextrin and releases glucose. Isomaltase dextrinase) is the only
enzyme that attacks 1.: 6a linkage.

¢ Sucrose is hydrolysed into fructose and glucose by sucrase (an
enzyme present.in-brush border of intestinal epithelium). Lactose is
hydrolysed into galactose and glucose by lactase ((3-glucosidase).
Trehalase hydrolyzes trehelose (a 1:1 a - linked dimer of glucose)
into two glucose molecules. Trehalose is found in mushrooms.
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219. Which of the following is passively
absorbed in gut ?

Ve

a) Glucose
\§

p
b) Lipids
-

Ve

c) Fructose
\§

Ve

-

d) Amino-acids

Correct Answer - B
Ans. is 'b'i.e., Lipids

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

220. Amount of gastric juice secreted per day
?

( 1\

a) 500-1000 ml
-

P
b) 1000-1500 ml
-

( 1\

c) 2000-2500 ml
-

P
d) 3000-3500 ml
-

Correct Answer - C
Ans. is 'c'i.e., 2000-2500 ml
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221. Main enzyme involved in digestion of
fatty food?

( )
a) Lingual lipase
-

4 N
b) Gastric lipase
\§

( 1\

c) Pancreatic lipase
\§ J

p
d) Phospholipase
\§

Correct Answer - C

Ans. is 'c' i.e., Pancreatic lipase

Ebner's glands on the dorsum of the tongue secrete lingual lipase
and the stomach also secretes a lipase (gastric lipase).

However, they are of very little significance in fat digestion.

Fat digestion essentially begins in.the duodenum with entry of
pancreatic and biliary secretions. o Pancreatic juice contains lipase
(pancreatic lipase), the mostimportant enzyme for fat digestion.
The pancreatic lipase digests triglycerides (triacylglycerols) into free
fatty acids and 2-monoglycerides (2? m on ocylg lycerols).
Pancreatic lipase hydrolyzes 1-and 3-bonds of triglycerides with
relative sparing of 2-bonds, so the principal products of its action are
free fatty acids and 2-monoglycerides.
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222. Effect of cholecystokinin on GIT ?

Ve

a) Increases gastric acid secretion
\§

Ve

b) Increases small intestinal peristlasis
\§

Ve

c) Increases gastric motility
\§

p
d) Relaxes gall bladder
\§

Correct Answer - B
Ans. is 'b' i.e., Increases small intestinal peristalsis
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223. True about iron absorption are all, except

?

4 N
a) Major site of absorption is duodenum

\§ J

4 N
b) Stored as Ferritin

\§ J

4 N
c) Absorbed in ferrous form

\§ J

4 N
d) Pancreatic secretions improves the absorption

\§ J

Correct Answer - D

Ans. is 'd' i.e., Pancreatic secretions improves the absorption
Iron absorption

Iron is absorbed from upper small intestine mainly duodenum.

In diet iron occurs in two forms, haeme iron and inorganic (non-
haeme) iron.

Haem iron is better absorbed than inorganic iron, but the major
fraction of diet is inorganicdron.

Inorganic iron is mostly in-ferric form; needs to be reduced to ferrous
form because iron is absorbed in ferrous form.

After absorption ferrous form is once again oxidized to ferric form
inside enterocytes.

A fraction of absorbed iron is rapidly delivered to plasma transferrin.
However, most of the iron is deposited in the enterocytes as ferritin,
some to be transferred more slowly to plasma transferrin, and some
to be lost when senescent mucosal cells (enterocytes) are sloughed
into the intestine.

Iron absorption is regulated according to the demand, e.g., when
there is iron deficiency, absorption increases.

This regulation is mediated by "iron metabolism regulatory
hormone”, i.e., hepcidin that inhibit iron absorption.

When there is iron deficiency, concentration of hepacidin falls and
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there is increase iron absorption.

¢ Hepacidin also decreases release of iron from storage sites.
Transport and storage of iron

o Iron is transported is blood in combination with a glycoprotein
transferrin.

¢/ Iron is transported into cells through attachment of transferrin to
specific membrane bound receptors.

e/ Iron is stored as ferritin (major storage form) or haemosiderin.

o Ferritin is a complex of iron and apoferritin (iron + apoferritin ferritin).
e/ Iron is mainly stored in reticulo-endothelial cells
monocytes/macrophages of liver, spleen, bonemarrow.

o Itis also stored in hepatocytes (parenchymal cells of liver) and
myocytes of skeletal muscles. Note :

e/ Iron is stored in ferritin in ferric form.
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224 Iron absorption is increased by the following factor in diet:

4 N
a) Vitamin-C

\§ J

4 N
b) Phytic acid

\§ J

4 N
c) Fibre diet

\§ J

4 N
d) Phosphates

\§ J

Correct Answer - A

In a vegetarian diet, nonheme iron is absorbed very poorly because of the inhibitory action
of a variety of dietary components, particularly phosphates, phytates and high fibre content.
Ascorbic acid and meat facilitate the absorption of nonheme iron. Ascorbate forms
complexes with and/or reduces ferric to ferrous iron. Meat facilitates the absorption of iron
by stimulating production of gastric acid; other effects also may be involved. Either of these
substances can increase availability several fold.

Ref: Kaushansky K., Kipps T.J. (2011). Chapter 37. Hematopoietic Agents: Growth Factors,
Minerals, and Vitamins. In B.C. Knollmann(Ed), Goodman & Gilman's The
Pharmacological Basis of Therapeutics, 12e.
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225. Maximum water reabsorption in the
Gastrointestinal tract occurs in ?

4 N
a) Stomach

\§ J

4 N

b) Jejunum
\§

4 N
c) lleum

\§ J

4 N
d) Colon

\§ J

Correct Answer - B

Ans. is 'b'i.e., Jejunum

Water absorption from GIT

¢/ Water and electrolytes need no digestion and are absorbed as such.
o There is approximately 9 liters of water input : Ingested water : 2-0
litres, Saliva : 15 litres, gastric juice : 2.5 litres, bile 05 litre,
pancreatic juice : 1'5 litres, and small intestine secretions 1-0 litre.

¢/ Out of these 9 litres, 7-7 litres (85%) is absorbed in small intestine
and 1-0 - 1-5 litres (5-10%) is absorbed in large intestine (colon).

o Total 88 litres of water is absorbed and 0-2 litre is excreted in feces.
¢ In small intestine,-most of the water is reabsorbed in the jejunum.
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226. Gamma glutamate carboxypeptidase is
linked with absorption of ?

4 N\
a) Riboflavin

\§ J

4 N\
b) Niacin

\§ J

4 N\
c) Folic acid

\§ J

4 N\
d) Pyridoxinel

\§

Correct Answer - C

Ans. is'c'i.e., Folic acid

¢/ Folic acid or pteroylglutamic acid is a parent compound for a group
of substances called folates.

¢ Naturally occurring folic acid typically occurs as
pteroylpolyglutamate, which is simple folic acid that has been
conjugated by gamma peptide linkage with six additional glutamyl
units.

¢ These pteroylpolyglutamates are hydrolysed to
pteroylmonglutamates.in the process of intestinal absorption.

¢ The small intestinal mucosa contains gamma glutamate
carboxypeptidase, a hydrolytic enzyme usually known as folate
conjugase, with releases monglutamic folate, which is rapidly
absorbed from the upper small intestine. Thus gamma glutamate
carboxy peptidase is involved in the absorption of folic acid.
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227. Migrating motor complex is due to which
Gl hormone ?

4 N
a) Gastrin

\§ J

4 N
b) Matilin

\§ J

4 N
c) CCK

\§ J

4 N
d) VIP

\§ J

Correct Answer - B

Ans. is 'b' i.e., Motilin

Migratory motor complex (MMC)

The gastric antrum shows bursts of propulsive (peristalitic) muscular
activity every 90 minutes. The activity Is conducted along the entire
length of the small intestine, from-stomach to distal ileum, at a rate
of about 5 cm per minute. As soon as the activity reaches the
terminal ileum, a new wave begins in the stomach. The purpose of
MMC is to clear the stomach and small intestine of luminal contents
in preparation for the next meal. The MMCs are initiated by motilin.
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228. Gastric acid secretion is stimulated by all

excepb

4 N
a) Gastric distension

\§ J

4 N
b) Gastrin

\§ J

4 N
c) Smell of food

\§ J

4 N
d) Somatostatin

\§ J

Correct Answer - D

There are following phases of gastric acid secretion : ?

| The cephalic phase :- Just as salivary secretion may start before
food enters the mouth, gastric secretion is also intitiated before food
enters the stomach. Sight, smell orceven thought of food stimulate
gastric acid secretion. It is by parsympathetic system through vagus.
This phase accounts for 20% of acid secretion.

)| The gastric phase :- This phase of acid secretion comes into play
when food makes contact with the gastric mucosa. Acid secretion in
this phase is brought-about two factors :- (i) Hormonal stimulation
due to gastrin release and (ii) Stretch of stomach wall due to gastric
distension which activates a vago-vagal reflex as well as a local
intragastric reflex. This phase accounts for 72-80% of acid secretion.
3.| The intestinal phase :- Once the food enters upper portion of small
intestine (i.e., duodenum) it causes small amounts of gastric juice
secretion because of gastrin released from dudenal mucosa. While
the intestinal phase play only a minor role in stimulation of gastric
secretion, presence of food in the intestine plays a major role in its
inhibition. With the entry of food into the duodenum, gastric secretion
starts slowing down. The presence of acid, fats, and products of
protein digestion; and increased osmolarity in the duodenum inhibit
gastric secretion by :- (i) Hormonal mechanism : These mentioned
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stimuli cause the release of several intestinal hormones like secretin,
cholecystokinin (CCK), vasoactive intestinal peptide (VIP), gastric
inhibitor polypeptide (GIP) and somatostatin. These local hormones
inhibit the gastric secretion as well as gastric motility. (i) Neural
mechanism (enterogastric reflex) : The above mentioned stimuli
inhibit gastric secretion and motility by intrinsic neural reflex.
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229, True about calcium reabsorption in the kidney?

4 N
a) Most of the calcium reabsorption occurs in DCT
\§ J
4 N
b) Major regulating factor is Parathormone
\§

( )
c) Parathormone decreases calcium reabsorption

- J

( )
d) Increased plasma phosphate decreases calcium reabsorption

- J

Correct Answer - B

Major regulating factor is parathormone.

¢ The primary controller of renal tubular reabsorption is parathormone.
¢/ It increases calcium reabsorption in Loop-0of Henle (thick ascending
limb) and distal tubules.

¢| Most of the calcium (6590) is reabsorbed in PCT.

¢ Increased plasma phosphate increases calcium reabsorption.
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230. Correct formulais ?

( 1\

a) GFR = Kf x 10
g

>
b) Kf = GFR x10

- J
( 1\

c) Kf = GFR x 125
-

>
d) GFR =Kf x 125
g

Correct Answer - A

Ans. A. GFR =Kf x 10

¢ The GFR is determined by (I) the sum of the hydrostatic and colloid
osmotic forces across the glomerular membrane, which gives net
filtration pressure, and (2) the glomerular capillary filtration
coefficient (Kr).

¢ Mathematically, the GFR equals the product of Kf and the net
filtration pressure.
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231. Fibrin is degraded by ?

4 N
a) Thrombin

\§ J

4 N
b) Fibrin

\§ J

4 N
c) Plasmin

\§ J

4 N
d) None

\§ J

Correct Answer - C

¢ Coagulation must be balanced with fibrinolysis to limit the
hemostatic plug to the site of injury.

¢/ Injured vascular endothelium secret plasminogen activator that
converts inactive plasminogen to active plasmin.

o Plasmin breaks down fibrin resulting in production of fibrin
degradation products.

o/ Fibrinolytic system is regulated by plasminogen activator inhibitors
(PAIs) that are secreted by endothelium.
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232. Gene for Rh antigen is located on
chromosome ?

4 N
a)l

\§ J

4 N
b) 4

\§ J

4 N
c)9

\§ J

4 N
d) 19

\§ J

Correct Answer - A
Ans.is'a'i.e., 1
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233. Sirtuins are associated with ?

4 N\
a) Memory

g J

4 N\
b) Metabolism

g J

4 N\
c) Vision

g J

4 N\
d) Olfaction

g

Correct Answer - B

Ans. is 'b' i.e., Metabolism

e/ Sirtuins are a family of highly conserved NAD" dependent
deacetylase 5 that act as cellular sensors‘to detect energy
availability and modulate metabolic process.

¢ Two mammalian sirtuins are involved in controling metabolic
process : SIRT-1 (in nucleus) and SIRT-2 (in mitochondria).

o They are activated by high NAD* levels (low cellular energy status).
They, then, deacetylate a variety of proteins causing induction of
catabolic processes and inhibition of anabolic processes.

¢/ SIRT-1 and SIRT-3 coordinately increase cellular energy stores and
ultimately maintain cellular energy homeostasis.

o| Genetic variant in SIRT-1 gene is associated lower risk of
cardiovascular mortality and with better cognitive functioning.

¢/ SIRT-1 variants are associated with decreased basal energy
expenditure and a lower lipid peroxidation rate. Therefore, it has
been proposed that genetic variation in SIRT-1 may determine the
response rates of individuales undergoing caloric restriction and
increased physical activity.

¢/ Genetic variants of SIRT-3 may be associated with increased
longevity (increased lifespan), but there is no evidence of such an
association.

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

234. Sirtuins are associated with ?

4 N
a) Antioxidant mechanism in body
\§ J
4 N

b) Logetivity of life span
\§

4 N
c) Regeneration of liver after partial resection
\§

( 1\

d) Carcinogenesis in human
\§ J

Correct Answer - B
Ans. is 'b' i.e., Logetivity of life span
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235. Normal uric acid level is ?

( 1\

a) 1-2 mg/dl
-

p
b) 2-3 mg/dl
\§

p
c) 3-6 mg/dl
\§

>
d) 10-15
\§

Correct Answer - C
Ans.is'c'i.e., 3-6 mg/dl
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236. Most diffusible ion across membrane -

4 N\
a) Na*t

g J

4 N\
b) K*

g J

4 N\
c) CI

g J

4 N\
d) None

g J

Correct Answer - C

Ans. is 'c'i.e., CI?

Among the given options, Cl- has lowest permeability coefficient and
maximum permeability.

Permeability of membrane

¢ As the major middle portion of membrane (core of the membrane) is
formed by hydrophobic region of phospholipids, this portion is
impermeable to the usual water-soluble substances, such as ions,
glucose and urea. Conversely, fat-soluble substances, such as
oxygen, carbon dioxide; and alcohol, can penetrate this portion of
the membrane with ease.

¢ The permeability coefficients of small molecules in the lipid bilayer
correlate with their solubilities in nonpolar (hydrophobic) region and
thus their permeability.
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237. Dose-response curve in Hormesis ?

( 1\

a) Straight line
-

4 N
b) Sigmoid

\§ J

4 N
c) Inverted U or J shaped

\§ J

p
d) Hyperbola
\§

Correct Answer - C

Ans. is'c' i.e., Inverted U or J shaped

Hormesis is a dose response phenomenon in which low doses have
stimulatory effect while high doses have inhibitory effect.

The dose response curve may be J-shaped or inverted U shapted,
the latter being observed, for example; with the effect of chemotactic
peptides on neutrophil adhesion,
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238. Beta-2 transferrin is found in ?

4 N
a) Blood

\§ J

4 N
b) Urine

\§ J

4 N
c) Tear

\§ J

4 N
d) CSF

\§ J

Correct Answer - D

Ans. is 'd' i.e., CSF

Beta-2 transferrin is an isoform of transferrin.

It is found in cerebrospinal fluid (CSF).

It is not found in other body fluids (blood, mucus, tear, saliva, urine).
Therefore, it is a specific marker for CSF and is used for diagnostic
of CSF leaks.
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239. Which of the following is an example of
active transport?

4 N
a) Movement of water across cell membrane

\§ J

4 N
b) Movement of oxygen across cell membrane

\§ J

4 N

c) Co-transport of amino acids with sodium
\§

( 1\

d) None of the above
\§ J

Correct Answer - C

Ans. is 'C'i.e., Co-transport of amino acids with Na*

¢ Active transport of Na + and K + is one of the major energy-using
processes in the body.

¢ The active transport of Na + is coupled to the transport of other
substances (secondary active transport).

¢ For example, the luminal membranes of mucosal cells in the small
intestine contain a symport-that transports glucose into the cell only
if Na + binds to the protein and is transported into the cell at the
same time.
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240. Life span of neonatal RBC ?

( 1\

a) 60-90 days
\§

p
b) 90-120 days
\§

( 1\

c) 120-150 days
\§

p
d) 150-200 days
\§

Correct Answer - A
Ans. is 'a'i.e., 60-90 days
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241. Lifespan of fetal RBC is ?

( 1\

a) Same as adult RBC

- J

p
b) 1/4 of adult RBC

- J
( 1\

c) 1/2 of adult RBC
\§

p
d) 2/3 of adult RBC
\§

Correct Answer - D

Ans. is'd'i.e., 2/3 of adult RBC

“Life span of fetal RBC is about 2/3' of the adult RBC, i.e. about 80
days."
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242. Autophagic vacuoles fuse with ?

( )
a) Golgi complex
-

4 N\
b) ER

\§ J

4 N\

c) Lysosome
\§

4 N
d) Mitocondria
\§

Correct Answer - C
Ans. is 'c'i.e., Lysosome
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243. Feed forward inhibition synapse seen in

4 N
a) Medulla

\§ J

4 N
b) Cerebellum

\§ J

4 N
c) Basal ganglia
\§

p
d) Hypothalamus
\§

Correct Answer - B

Ans. is 'b'i.e., Cerebellum

Feed forward control system is employed during the regulation of
temperature.

In feed-forward inhibition, a neuron is connected through two
pathways one excitatory and one inhibitory.

For example, in cerebellum the stimulation of Basket cells produces
IPSPs (inhibitory postsynaptic potentials) in Purkinje cells.
However, the basket cells and the Purkinje cells are excited by the
same parallel-fiber excitatory input.

This arrangement is called feed-forward inhibition and helps to
prevent the duration of the excitation produced by any given afferent
impulse.
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244, Motor protein in organ of corti ?

4 N
a) Kinesin

\§ J

4 N
b) Albumin

\§ J

4 N
c) Dynein

\§ J

4 N
d) Myosin

\§ J

Correct Answer - D

Ans. is di.e., Myosin

¢ The inner hair cells of organ of corti have 50-200 ciliated structure
called stereocilia.

¢ The top of each stereocilium is linked to-the side of next adjacent
higher stereocilium by means of a thin-filamentous strucuture called
the tip-link.

¢, Mechanically gated ion channels are located at these attachment
points on the sides of stereocilia. Each stereocilium comprises of
several actin filaments encased by a plasma membrane.

¢ The opening and closing of the ion channels is accomplished
through the binding.and unbinding of proteins at terminal ends of the
tip links with a group of channel motor proteins (myosin) which move
up and down the actin filaments of stereocilia.
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245. Type of collagen present in cornea ?

a) Type |
\§

p
b) Type I
-

( 1\

c) Type Il
\§

p
d) Type IV
-

Correct Answer - A
Ans.is 'a'i.e., Type l
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246. Which of the following is present in

cornea ?

p
a) Hyaluronic acid
\§

Ve

b) Chondroitin sulfate

-

Ve

c) Dermatan sulfate
\§

Ve

d) Heparan sulfate
\§

Correct Answer - B
Ans. is 'b' i.e., Chondroitin sulfate
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247. True about gap junctions are all, except

?

4 N
a) Transmit electric signals

\§ J

4 N
b) Allow ions to pass

\§ J

4 N
c) Intercellular space 1000 nm

\§ J

4 N
d) Seen in cardiac muscle

\§ J

Correct Answer - C

Ans. is 'c' i.e., Intercellular space 1000 nm

Gap junctions are intercellular connections consist of a pair of
hemichannels (connexons) inserted into the membrane of adjacent
cells.

Each connexone is made of six identical protein subunits called
connexins which enclose a central channel.

When the corresponding connexons of adjacent cell link up end-to-
end, they form a continuous channel that permits substances to
pass through from cell.to cell.

At gap junctions, the intercellular space narrows down to 3nm,
thereby helping in*binding the cells together. o However, their real
physiological significance lies in allowing ions to flow through them,
I.e. they conduct ionic current.

This enables electrical excitation to spread from cell to cell, as in
smooth and cardiac muscles.

The pore size of gap junctions decreases when intracellular Ca' is
high or pH is low, both of which are commonly associated with cell
damage. Closure of gap junctions in response to these stimuli
isolates damaged cells so that the Ca*? and 1-1* do not spread from
the damaged to normal cells.
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248. In starvation, earliest to become depleted

4 N
a) Carbohydrates

\§ J

4 N
b) Proteins

\§ J

4 N
c) Fats

\§ J

4 N
d) None

\§ J

Correct Answer - A

Ans. is 'a' i.e., Carbohydrates

Metabolic alteration during fasting-starvation

0 he metabolic changes observed in fasting are generally opposite
to those described for absorptive (fed) state. In the absence of food,
plasma levels of glucose, amino acids, and TGs fall, triggering a
decline in insulin secretion and‘an increase in glucagon release.
This results in decreased insulin: glucagon ratio. Which is
responsible for most of.the metabolic changes.
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249. False about total body water (TBW) ?

4 N
a) ICF is 2/3' of TBW

\§ J

4 N
b) In newborn TBW is 60% of body weight

\§ J

4 N
c) Premature newborns have more TBW

\§ J

4 N
d) In adults, TBW is 60% of body weight

\§

Correct Answer - B

Ans. is 'b'i.e., In newborn TBW is 60% of body weight

In a term newborn, TBW is 70-80% of body weight. It is more in
premature newborn than in term newborn.

Other options are correct.
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250. Which of the following equation is
correct regarding equilibrium potential
for diffusion ?

( 1\

a) EMF = 25 CA/CB
g

>
b) EMF = 41 CA/CB

- J
( 1\

c) EMF = 61 CA/CB
\§

>
d) EMF = 80 CA/CB
\§

Correct Answer - C

Ans. C. EMF = 61 CA/CB

¢ When two ionic solution (ions) A and B of different concentration (Ca
and Cb) of an ion separated by a permeable membrane, the ions
tend to diffuse along their concentration gradient.

¢ Since ions are charged patrticles their diffusion can be stopped by an
appropriate electrical potential (E) applied across the membrane.

¢ The magnitude and polarity of the potential (equilibrium potential)
that must be applied:to side A of the membrane for stopping the
diffusion of ions (Ea) is given by nernst equation, i.e., the equilibrium
potential for an ion is calculated by Nernst equation.
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251. Which of following is a microfilament ?

Ve

a) Tubulin
\§

Ve

b) Actin

-

Ve

c) Desmin
\§

Ve

d) Vimentin
\§

Correct Answer - B
Ans. is'b'i.e., Actin
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252. Which of the following is not an
intermediate filament?

Ve

a) Keratin
\§

Ve

b) Desmin
\§

Ve

c) Tubulin

-

Ve

d) Lamin
\§

Correct Answer - C
Ans. is ‘c'i.e., Tubulin
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253. All belong to molecular motor family

except ?

4 N
a) Kinesin

\§ J

4 N
b) Dynein

\§ J

4 N
c) Myosin

\§ J

4 N
d) Actin

\§ J

Correct Answer - D

Ans. is 'd"i.e., Actin

Molecular motors

Molecular motors are protein with ATRPase or GTPase activity that
move organelles, proteins, and other components of cell to all parts
of the cells. These proteins produce force movement in wide variety
of cellular processes including vesicular transport, cell division,
nuclear migration, muscle contraction, mechanochemical
transduction and others.-Molecular motors use energy to generate
this force (molecular motors are ATPase/ GTPase). Important
cytoskeletal molecular motors are :?

I) Kinesin (an ATPase) :- Involved in axoplasmic transport and uses
hydrolysis of ATP to move vesicles down the axon toward the
positive (+) end of microtubule formation.

i) Dynein (an ATPase) :- It also uses ATP. there are two types of
dynein : ?

a) Cytosolic dynein :- Involved in axoplasmic flow to move vesicle in
opposite direction, i.e., towards the negative end of microtubules.

b) Axonemal dynein :- Power ciliary and flagellar movement.

iii) Dynamin (a GTPase) :- Uses GTP and is involved in endocytosis.
Iv) Myosin (an ATPase) Uses ATP and is involved in muscle
contraction by binding with actin.
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254. Electric potential of resting membrane
for a given electrolyte is given by which
equation ?

( 1\

a) Nernst
\§ J

p
b) Goldman
\§

4 N
c) Donnan-Gibbs

\§ J

4 N
d) None

\§ J

Correct Answer - A
Ans. is 'a' i.e., Nernst
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255. Hemoglobin binds/transports all except ?

4 N
a) CO

\§ J

4 N
b) O,

\§ J

4 N
c) SO,

\§ J

4 N
d) CO,

\§ J

Correct Answer - C
Ans.is'c'i.e., SO,
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256. All are true about phosphorus except ?

( 1\

a) Comprises 1 % of the total body weight

- J

( )
b) 85% remains in the bones

- J

( )
c) Diet is not a common source

- J

( )
d) Parathormone acts on NaPillc receptors

- J

Correct Answer - D
Ans. is 'd' i.e., Parathormone acts on NaPilic receptors
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257. Extrinsic system of coagulation is
activated by

Ve

a) Factor XI

-

Ve

b) Factor X

-

Ve

c) Factor XII

-

p
d) Factor llI
\§

Correct Answer - D
Ans. is d i.e., Factor lll
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258. Increased BMR is associated with ?

Ve

a) Increased body fat store
\§

Ve

b) Increased glycognenesis
\§

Ve

c) Increased glycolysis
\§

p
d) Increased lipogenesis

-

Correct Answer - C
Ans. is 'c' i.e., Increased glycolysis

Increased BMR is associated with hypermetabolic state which is

characterized by :?

A) Carbohydrate metablism

1) 1 Glycolysis

i) | Gluconeogenesis

i) | Glycogenesis

iv) 1 Glycogenolysis

B) Lipid metablism

1) | Lipogenesis

i) 1 Lipolysis

i) | Cholesterol Synthesis

iv) | Triacylglycerol Synthesis
V) | Lipoprotein degradation

vi) 1 Ketogenesis

C) Protein metablism

1) Increased protein degradation
i) Decreased protein biosynthesis
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259. Carbohydrate in ABO blood group
antigens is ?

4 N
a) Glucose

\§ J

4 N
b) Fructose

\§ J

4 N
c) Inulin

\§ J

4 N
d) Maltose

\§

Correct Answer - B

Ans.'b' Fructose

ABO antigens are glycoproteins, i.e. saccharides (carbohydrates)
linked with polypeptides.

There are four main groups :

Blood group A: Containing A antigen

Blood group B : Containing B antigen

Blood group AB : Containing-both ‘A" and 'EV antigen

Blood group 0 : No ABQO-antigen

‘A’ and 'EV antigens are derived from H-antigen. H-antigen is formed
by adding fucose to terminal galactose of backbone strucuture. The
addition of N-acetyl-D-galactosamine or D-galactose to the
galactose residue of H-antigen confers 'A’ or 'B' antigen,
respectively.
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260. Factor Xis ?

( 1\

a) Hageman factor

\§ J

4 N
b) Stuart-Prower factor

\§ J

4 N
c) Christmas factor

\§ J

4 N
d) Tissue factor

\§ J

Correct Answer - B
Ans. is 'B' i.e., Stuart-Prower factor
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261. Gamma globulin are synthesized in ?

4 N
a) Liver

\§ J

4 N
b) Spleen

\§ J

4 N
c) Kidney

\§ J

4 N
d) Plasma cells

\§ J

Correct Answer - D

Ans. is'd'i.e., Plasma cells

Liver synthesizes most of the proteins of body except
immunoglobulins (gamma globulins), which-are synthesized by
plasma cells.
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262. NO acts on platelets through ?

Ve

a) CAMP

-

Ve

b) Adenosine
\§

Ve

c) cGMP
\§

h
d) TX-A,

-

Correct Answer - C
Ans. is'c'i.e., cGMP
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263. Isoform of LDH in skeletal muscles ?

4 N\
a) LDH-1

g /

4 N\
b) LDH-2

g /

4 N\
c) LDH-3

g /

4 N\
d) LDH-4

g /

Correct Answer - D
Ans.is'd'i.e., LDH-4
o/ Skeletal muscles contain LDH-4 and LDH-5
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264. Urease is alan ?

4 N
a) Oxidoreductase

\§ J

4 N
b) Lyase

\§ J

4 N
c) Ligase

\§ J

4 N
d) Hydrolase

\§

Correct Answer - D

functionally, belong to the superfamily of amidohydrolases and
phosphotriesterases

Hydrolases --> All digestive enzymes (Pepsin,trypsin’, Lipases,
esterases), lysosomal enzymes'urease'and phosphatase.
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265. Transferases are classified as ?

( 1\

a) EC-1
-

>
b) EC-2
g

( 1\

c) EC-3
\§

h
d) EC-4
g

Correct Answer - B
Ans. B. EC-2
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266. True about acid phosphatase is ?

( 1\

a) Acts at pH 8-9
\§

4 N
b) Prostate isoform is tartarate resistant

\§ J

4 N

c) Erythrocyte isoform is inhibited by cupric ions
\§

p
d) All of the above
\§

Correct Answer - C

Acid phosphatase

Acid phosphatase (ACP) hydrolyzes phosphoric acid esters at pH 5-
6.

It is found in different isoforms in prostate, spleen, liver,
erythrocytes, platelets and bones:

Prostatic and erythrocyte isoform can be differentiated by ?

I) Prostatic isoform is inhibited by tartarate (tartarate sensitive),
whereas erythrocyte isoform is not.

ii) Erythrocyte isoform.is-inhibited by formaldehyde and cupric ions,
whereas prostatic isoform is not.

Acid phosphatase, particularly prostatic enzyme, is unstable at room
temperature above 37°C and at pH above 7:0 and more than 50% of
the acid phosphatase activity may be lost in 1 hour at room
temperature.
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267. CO acts by inhibiting which component
of respiratory chain ?

4 N
a) Cytochrome b
\§

4 N
b) Cytochrome C oxidase
\§

( 1\

c) NADH CoQ reductase
\§

p
d) Oxidative phosphorylation
-

Correct Answer - B

Ans. 'B' Cytochrome C oxidase

Inhibitors of Electron transport chain (Respiratory chain)

o/ Complex I:- Barbiturates (amobarbital), piericidin A, rotenone,
chlorpromazine, guanethidine.

o/ Complex II:- Carboxin, TTFA, malonate.

o/ Complex lll:- Dimercaprol, BAL; actinomycin A, Naphthyloquinone.
o/ Complex IV (cytochrome c-oxidase) :- Carbon monoxide (CO),
cyanide (CN), H,S, azide (N3-)
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268. NADH CoQ reductase is inhibited by ?

4 N\
a) Rotenone

g J

4 N\
b) Carbonmonoxide

g J

4 N\

c) Antimycin
\§

p
d) Atractyloside
\§

Correct Answer - A

Rotenone inhibits complex | (NADH-CoQ reductase).

Inhibitors of electron transport chain?

Inhibitors of respiratory chain may be divided into three groups : ?
1) Inhibitors of electron transport chain proper

These inhibitors inhibit the flow of electrons through the respiratory
chain. This occurs at following sites.

) Complex | (NADH to CoQ) is inhibited by : - Barbiturates
(amobarbital), Piericidin A-.(an antibiotic), rotenone (an insectiside),
chlorpromazine (a tranquilizer), and guanethidine (an
antihypertensive). These inhibitors block the transfer of reducing
equivalents from-FeS protein to Coe.

ii) Complex Il is inhibited by : - Carboxin and TTFA inhibit transfer of
electon from FADH2 to CoQ, whereas malanate competitively inhibit
from succinate to complex II.

iii) Complex 11l (Cytochrome b to cytochrome C1) is inhibited by : -
Dimercaprol, antimycin A, BAL (British antilewisite),
Naphthyloquinone. These inhibitors block the transfer of electrons
from cytochrome b to cytochrome CI.

iv) Complex IV (cytochrome C oxidase) is inhibited by : - Carbon
monoxide, CN~, H,S and azide (N3). These inhibitors block the

transfer of electrons from cytochrome aa3 to molecular oxygen and

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

therefore can totally arrest cellular respiration.

2) Inhibitors of oxidative phosphorylation

These compounds directly inhibit phosphorylation of ADP to ATP.
Oligomycin inhibits Fo component of Fo F; ATPase. Atractiloside

inhibits translocase, a transport protein that transports ADP into
mitochondria for phosphorylation into ATP.

3) Uncouples

As the name suggests, these componds block the coupeling of
oxidation with phosphorylation. These compounds allow the transfer
of reducing equivalents in respiratory chain but prevent the
phosphorylation of ADP to ATP by uncoupling the linkage between
ETC and phosphorylation. Thus the energy instead of being trapped
by phosphorylation is dissipated as heat. Uncouplers may be :-

i) Natural :- Thermogenin, thyroxine

ii) Synthetic :- 2, 4-dinitrophenol (2, 4-DNP), 2, 4-dinitrocresol (2, 4-
DNC), and CCCP (chlorocarbonylcyanidephenyl hydrazone).
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269. In oxidative pathway, NADPH is
produced in ?

4 N
a) Cytosol

\§ J

4 N
b) Mitochondria

\§ J

4 N
c) Ribosome

\§ J

4 N
d) Peroxisomes

\§ J

Correct Answer - A

Ans. is 'a' i.e., Cytosol

¢ NADPH is produced mainly in HMP shunt, which occurs cytosol.
¢, HMP is an alternative route for the oxidation of glucose (beside
glycolysis).

¢ Itis also called as "pentose phosphate pathway", "Dickens -
Horecker pathway", "Shunt pathway" or "phosphogluconate
oxidative pathway".

¢ HMP shunt is required for-provision of reduced NADPH and fiver-
carbon sugars e.g. ribase (Pentose phosphates) for nucleic acid
synthesis.

¢/ Normally, 90% of glucose is oxidized by glycolysis and 10% is
oxidized by HMP shunt.

¢/ However, in liver and RBCs HMP shunt accounts for oxidation of
30% glucose.

¢/ HMP shunt occurs in the cytosol.

o Itis highly active in liver, adipose tissue, adrenal cortex, lens,
cornea, lactating (but not the nonlactating) mammary gland. Gonads
(testis, ovary) and erythrocytes.

o/ Activity of this pathway is minimal in muscle and brain, where almost
all of the glucose is degraded by glycolysis.

www.FirstRanker.com



» FirstRanker.com

A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com

270. Role of molecular oxygen in ETC ?

4 N
a) Transfer of reducing equivalent to CoQ

\§ J

4 N
b) Transfer of reducing equivalent from cytosol to mitochondria

\§ J

4 N
c) To act as last electron acceptor

\§ J

4 N
d) Generation of ATP

\§

Correct Answer - C

Ans. is 'c' i.e., To act as last electron acceptor

Structural organizations of components of ETC

3 Components of respiratory chain do not‘function as discrete
carriers of reducing equivalent but are-organized into four complexes
each of which acts as a specific oxidoreductase. Coenzyme Q and
cytochrome C are not parts of any-complex and are not fixed in the
inner mitochondria! membrane. The other components are fixed in
the membrane. These components are arranged in order of
increasing redox potential. Therefore, reducing equivalents
(electrons) flow in one direction, | ---> Il --> Il --> IV, only because
redox couple with low redox potential is better electron donor where
as the one with high redox potential is electron acceptor. Thus,
reducing equivalents (electrons) flow through the chain from the
components of more negative redox potential to the components of
more positive redox potential.

1) Complex | (NADH - CoQ reductase) catalyzes the transfer of
electron from NADH to coenzyme Q (CoQ).

i) Complex Il (Succinate - CoQ reductase or succinate
dehydrogenase) transfers electrons from succinate to coenzyme Q.
iil) Complex Il (CoQ - cytochrome C reductase), transfers electron
from CoQ to cytochrome C.

iv) Complex IV (cytochrome C oxidase) transfers electrons from

A AAvAAA D A NN
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271. Which of the following is not true
regarding ETC?

4 N
a) Occurs in mitochondria

\§ J

4 N
b) Generates ATP

\§ J

4 N
c) No role of inorganic phosphate

\§ J

4 N
d) Involves transport of reducing equivalent

\§ J

Correct Answer - C

Ans. is 'c' i.e., No role of inorganic phosphate

Inorganic phosphate (Pi) is required in ETC to generate ATP.
ADP+pi --> ATP

ETC occurs in mitochondria and involves transfer of reducing

equivalent to generate ATP
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272. Maximum energy is liberated by
hydrolysis of ?

4 N
a) Creatine phosphate
\§

4 N\
b) ATP

g /

4 N\

c) Phosphoenol pyruvate
\§

p
d) Glucose-6-phosphate
\§

Correct Answer - C

Ans . C. Phosphoenol pyruvate

¢/ A compound that liberates 7 Kcal/n:ol or.more on hydrolysis is called
high energy compound, or a compound that on hydrolysis
undergoes a large (. 7 kcal/mol) decrease in free energy (AG) under
standard condition is called high:energy compound, i.e., AG - 7
Kcal/mol.
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273. Which of the following is an aldose

sugar?
4 N
a) Ribulose
\§ J
4 N
b) Fructose
\§ J

( 1\

c) Glyceraldehyde
\§

p
d) All of the above
\§

Correct Answer - C
Ans. C. Glyceraldehyde

Number
Sugar of Aldoses Ketoses

carbon

Atoms
Trioses 3 Glyceraldehyde Dihydroxyacetone
Tetroses 4 Erythrose Erythrulose
Pentoses 5 Ribase, Xylose Ribulose, Xylulose
Hexoses 6 Glucose,Galactose,Mannose Fructose
Heptoses7 Glucoheptose Sdoheptulose
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274.
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Which of the enzyme of glycolysis is a part
ofgluconeogenesis ?

4 N
a) Pyruvate kinase
\§

4 N
b) PFK

\§ J

4 N
c) Hexokinase

\§ J

4 N
d) Phosphoglycerate kinase
\§

Correct Answer - D

Ans. is 'd" i.e., Phosphoglycerate kinase

¢ Seven of the reactions of glycolysis are reversible and are used in
the synthesis of glucose by gluconeogenesis. Thus, seven enzymes
are common to both glycolysis and:gluconeogenesis: (i)
Phosphohexose isomerase; (ii) Aldolase; (iii) Phosphotriose
Isomerase, (iv) Glyceraldehyde-3-phosphate dehydrogenase; (v)
Phosphoglycerate kinase; (vi) Phosphoglycerate mutase; (vii)
Enolase.

o Three reactions of glycolysis are irreversible which are circumvented
in gluconeogenesis by four reactions. So, enzymes at these steps
are different in glycolysis and gluconeogenesis.

Reactions Enzyme in glycolysis Enzyme
in gluconeogenesis
Glucose — Glucose-6-P Hexokinase/glucokinase

Glucose-6-phosphatase

Fructose-6-P — Fructose- | ,6-BP  Phosphofructokinase
Fructose-1-6-bisphosphatase

Phosphoenolpyruvate — Pyruvate Pyruvate kinase
Pyruvate carboxylase PEP carboxykinase
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275. Number of ATP produced by RBC when
Glycolysis occurs through Rapoport
Leubering pathway-

4 N
a) 2

\§ J

4 N
b) 6

\§ J

4 N
c) 8

\§ J

4 N
do

\§ J

Correct Answer - D

Ans.'D'0

Net number of ATPs produced from 1 mol of Glucose by
Anaerobic Glycolysis- 2 ATPs

Aerobic Glycolysis - 7 ATPs

Aerobic oxidation- 32 ATPs
Rapaport-LeuberingCycle-~Zero
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276. Number of ATP molecules and NADH
formed in each cycle of glycolysis ?

( 1\

a) 4 ATP, 2 NADH
-

p
b) 2 ATP, 2 NADH

. J

s N
c) 4 ATP, 4 NADH

. J

p
d) 2 ATP, 4 NADH
-

Correct Answer - A

Ans. is 'a'i.e., 4 ATP, 2 NADH

Enegetics of glvcolysis

During glycolysis 2 ATP are utilized and 4 ATP are produced at
substrate level. 2 reducing equalents ' NADH' are produced and
reoxidized by electron transport.chain, to generata 5 ATP molecules
(2.5 ATP per NADH' molecule):-Thus total 9 ATP molecules are
produced and 2 are utilized, i.e., There is net gain of 7 ATP
molecules in aerobic glycolysis.

In anaerobic conditions, the reoxidation of NADH by electron
transport chain is prevented and NADH gets reoxidized by
conversion of pyruvate to lactate by lactate dehydrogenase. Thus, in
anaerobic glycolysis only 4 ATP are produced at substrate level.
Therefore, there is net gain of 2 ATP molecules in anaerobic
glycolysis.

Note : - Previous calculations were made assuming that NADH
produces 3 ATPs and FADH2 generates 2 ATPs. This will amount to
a net generation of 8ATPs per glucose molecule during glycolysis.
Recent experiments show that these old values are overestimates
and NADH produces 2.5 ATPs and FADH2 produces 1.5 ATPs.
Thus, net generation is only 7ATPs during glycolysis.
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277. Which of the following enzyme does not
catalyzes irreversible step in glycolysis ?

4 N
a) Hexokinase

\§ J

4 N

b) Phosphoglycerate kinase
\§

4 N
c) Pyruvate kinase
\§

( 1\

d) Phosphofructokinase
\§ J

Correct Answer - B

Ans. is 'b' i.e., Phosphoglycorate kinase

Glycolysis is regulated at 3 steps which are irreversible.
These reactions are catalyzed by following key enzymes :?
1) Hexokinase and glucokinase

2) Phosphofructokinase - |

3) Pyruvate kinase.
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278. UDP glucose is not used in ?

( 1\

a) Uronic acid pathway
\§ J

p
b) Glycogen synthesis
\§

( 1\

c) Galactose metabolism
\§ J

p
d) HMP shunt
\§

Correct Answer - D

Ans. is 'd' i.e., HMP shunt

UDP-glucose is derived from glucose-6-phosphate via glucose-I-
phosphate.

The major fate of UDP-glucose is the synthesis of glycogen.
Other uses of UDP-glucose are -

1. In uronic acid (glucoronic acid) cycle to generate UDP
glucuronate.

2. Galactose metabolism

3. Glycosylation of proteins, lipids and proteoglycans.
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279. Source of energy in Kreb's cycle is -

4 N\
a) NAD

g /

4 N\
b) NADP

g /

4 N\
c) NADPH

g /

4 N\
d) NADH

g /

Correct Answer - D

Ans.'D' NADH

Energetics of TCA cycles (Kreb's cycle)

¢ Alpha-ketoglutarate is oxidatively decarboxylated to form succinyl
CoA by the enzyme alpha-ketoglutarate . dehydrogenase.

o The NADH thus generated enters into'ETC to generate ATPs.

¢ Another molecule of CO, is removed in this step.

¢ This is the irreversible step in-the whole reaction cycle.
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280. Number of ATP generated in one TCA

cycle ?

4 N\
a) 2

\§ J

4 N\
b) 8

\§ J

4 N\
c) 10

\§ J

4 N\
d) 11

\§ J

Correct Answer - C

Ans.is'c'i.e., 10

¢ In a single TCA cycle 10 molecules of ATP are produced (12
molecules according to older calculations).

¢ One turn of the TCA cycle, starting:with acetyl CoA produces 10
ATPs. When the starting molecule is pyruvate, the oxidative
decarboxylation of pyruvate, the oxidative decarboxylation of
pyruvate yields 2.5 ATPs and therefore, 12.5 ATPs are produced
when starting compound is pyruvate. Since, two molecules of
pyruvate enter the TCA cycle when glucose is metabolized
(glycolysis produces 2 molecules of pyruvate), the number of ATPs
is doubled. Therefore, 25 ATP molecules, per glucose molecule, are
produced when pyruvate enters the TCA cycle.

¢ Note : Previously calculations were made assuming that NADH
produces 3 ATPs and FADH generates 2 ATPs. This will amount a
net generation of 30 ATP molecules in TCA per molecule glucose
and total 38 molecules from starting. Recent experiments show that
these values are overestimates and NADH produces 2.5 ATPs and
FADH produces 1.5 ATPs. Therefore, net generation during TCA is
25 ATPs and complete oxidation of glucose through glycolysis plus
citric acid cycle yield a net 32 ATPs.

¢ Energy yield (number of ATP generated) per molecule of glucose

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

when it is completely oxidized through glycolysis plus citric acid
cycle, under aerobic conditions, is as follows :-
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281. Coenzyme used in Kreb's cycle ?

4 N\
a) NAD

g /

4 N\
b) NADP

g /

4 N\
c) NADPH

g /

4 N\
d) NADH

g /

Correct Answer - A

Niacin is used as coenzyme nicotinamide adenine dinucleotide
(NAD") for transfer of hydrogen.
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282. Total number of dehydrogenases Krebs

cycle ?

4 N\
a)3

\§ J

4 N\
b) 2

\§ J

4 N\
c) 4

\§ J

4 N\
d) 5

\§ J

Correct Answer - C
Ans.is'c i.e., 4
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283. In citric acid cycle, NADH is produced

by-

4 N
a) Succinate thiokinase

\§ J

4 N
b) Succinate dehydrogenase

\§ J

4 N
c) Isocitrate dehydrogenase

\§ J

4 N
d) Fumarase

\§ J

Correct Answer - C
Ans 'C' Fumarase
NADH is produced and CO, is liberated at 3 steps :

I) Conversion of isocitrate to a-ketoglutarate by isocitrate
dehydrogenase

i) Conversion of alpha-ketoglutarate to succinyl CoA by alpha-
ketoglutarate dehydrogenase

iii) Conversion of L-malate‘to oxaloacetate by malate
dehydrogenase.
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284. Pyruvate dehydrogenase contains all,

except-

4 N
a) NAD

\§ J

4 N
b) FAD

\§ J

4 N
c) Biotin

\§ J

4 N
d) CoA

\§ J

Correct Answer - C

PDH complex is made up of three enzymes and requires five
coenzymes.

The enzymes are :

I) E1 : Pyruvate dehydrogenase or pyruvate decarboxylase

ii) E, : Dihydrolipoyl transacetylase

iif) E5 : Dihydrolipoyl dehydrogenase.

The coenzyme required-are thiamine pyrophosphate (APP), lipoic
acid, FAD, NAD, and CoA.
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285. Specific inhibitor of succinate

dehydrogenase?

4 N
a) Fluoroacetate

\§ J

4 N
b) Arsenite

\§ J

4 N
c) Malonate

\§ J

4 N
d) Fluoride

\§

Correct Answer - C

Ans. C. Malonate

Inhibition of the enzyme succinate dehydrogenase by malonate
illustrates competitive inhibition by a substrate analog.

Succinate dehydrogenase catalyzes the removal of one hydrogen
atom from each of the two methylene carbons of succinate.
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286. Which is not a common enzyme for
glycolysis and gluconeogenesis?

4 N
a) Aldolase

\§ J

4 N
b) Glucose-6-phosphatase

\§ J

4 N

c) Phosphoglycerate mutase
\§

( 1\

d) Phosphoglycerate kinase
\§

.| Phosphohexose isomerase;

N W W T ww 1w

| Enolase.

Correct Answer - B

Seven of the reactions of glycolysis are reversible and are used in
the synthesis of glucose by gluconeogenesis.

Thus, seven enzymes are common to both glycolysis and
gluconeogenesis :

Aldolase;

Phosphotriose isomerase,

Glyceraldehyde 3-phosphate dehydrogenase;
Phosphoglycerate kinase;
Phosphoglycerate.mutase;

Three reactions of glycolysis are irreversible which are circumvented
in gluconeogenesis by four reactions. So, enzymes at these steps
are different in glycolysis and gluconeogenesis.
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287. Which is not a step of gluconeogenesis?

4 N
a) Conversion of glucose-6-phosphate to glucose

\§ J

4 N

b) Carboxylation of pyruvate
\§

4 N
c) Conversion of oxaloacetate to phosphoenolpyruvate

\§ J

4 N
d) Conversion of phosphoenolpyruvate to pyruvate

\§ J

Correct Answer - D

Ans.' D' Conversion of phosphoenolpyruvate to pyruvate
Conversion of phosphoenolpyruvate to pyruvate is a step of
glycolysis (not of gluconeogenesis).

Reaction in gluconeogenesis

Seven reactions of glycolysis are reversible and therefore are used
with the same enzyme in the synthesis of glucose by
gluconeogenesis. However, three of the reactions of glycolysis are
irreversible and must be circumvented by four special reactions that
are unique to gluconeogenesis and catalyzed by (I) Pyruvate
carboxylase, (ii) Phosphoenolpyruvate carboxykinase, iii) fructose-
|,6-bisphosphatase, (iv) Glucose-6-phosphatase.

All three irreversible steps of glycolysis should be bypassed for
gluconeogenesis to occur. These three bypass steps are
circumvented by four special reactions.

A) First bypass (conversion of pyruvate into phosphoenolpyruvate):-
Conversion of pyruvate into phosphoenolpyruvate takes

place through two reactions:?

I) Carboxylation of pyruvate: - First, pyruvate enters the mitochondria
and is converted into oxaloacetate by pyruvate carboxylase.
Pyruvate carboxylase is a mitochondrial enzyme, therefore this
reaction occurs in mitochondria only.

i) Conversion of oxaloacetate to phosphoenolpyruvate:
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- Oxaloacetate produced in the mitochondria cannot cross the
membrane. It is first reduced to malate, which then moves across
the mitochondrial membrane into the cytosol. Malate is, then,
reoxidized to oxaloacetate in the cytosol. Oxaloacetate is converted
to phosphoenolpyruvate by phosphoenolpyruvate (PEP)
carboxykinase.

B) Second bypass: - Conversion of fructose-1,6-bisphosphate into
fructose-6-phosphate is catalyzed by fructose-1,6-bisphosphatase.
Its presence determines whether tissue is capable of synthesizing
glucose (gluconeogenesis) or glycogen (gluconeogenesis) not only
from pyruvate but also from triose phosphate. It is present in the
liver, kidney, and skeletal muscle, but is probably absent from heart
and smooth muscle.

C) Third bypass: - Conversion of glucose-6-phosphate to glucose is
catalyzed by glucose-6-phosphatase.
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288. Regulating enzymes in Gluconeogenesis
are all, except

4 N
a) Pyruvate carboxylase
\§

4 N
b) PEP carboxykinase

\§ J

4 N
c) PFK-1

\§ J

4 N

d) Glucose-6-phosphatase
\§

Correct Answer - C
Ans. is. C. PFK-1
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289. Which of the following step is specific
for gluconeogenesis

4 N
a) Pyrovate to acetyl CoA
\§

4 N
b) Oxaloacetate to citrate

\§ J

4 N
c) Oxaloacetate to PEP

\§ J

4 N

d) Oxaloacetate to PEP
\§

Correct Answer - C
Ans. is 'c' i.e., Oxaloacetate to PEP
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290. Tyrosine enters gluconeogenesis by
forming which substrate

( 1\

a) Succinyl CoA
\§

( 1\

b) Alpha-ketoglutarate
\§

( 1\

c) Fumarate
\§ J

p
d) Citrate
\§

Correct Answer - C

Ans. 'C' Fumarate

TCA cycle intermediates are the substrate for gluconeogenesis.
Gluconeogenic amino acids enter the TCA cycle after their
transamination into various intermediates of the TCA cycle:?
Histidine, proline, glutamine and arginine are converted to glutamate
which is then transaminated.to ‘a-ketoglutarate.

Isoleucine, methionine and valine enter by conversion into succinyl
CoA. Propionate (a shart chain fatty acid) also enter at this level.
Tyrosine, and phenylalanine enter by conversion into fumarate.
Tryptophan is converted to alanine which is then transaminated to
pyruvate.

Hydroxyproline, serine, cysteine, threonine and glycine enter by
conversion into pyruvate.
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291. Fumarate of TCA is derived from
transmination of which amino acid

g
a) Phenylalanine
-

Ve

b) Methionine

-

Ve

c) Valine
\§

Ve

d) Glutamine
\§

Correct Answer - A
Ans. is. A. Phenylalanine
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292. Which of the following metabolic
pathway in carbohydrate metabolism is
required for synthesis of nucleic acids?

4 N
a) Gluconeogenesis
\§

p
b) Glycolysis
\§

( 1\

c) HMP shunt

- J

p
d) Glycogenesis
\§

Correct Answer - C

Ans. 'C' HMP Shunt.

HMP is an alternative route for the oxidation of glucose (beside
glycolysis). It is also called a "pentose phosphate pathway”,
"Dickens - Horecker pathway","Shunt

pathway" or "phosphogluconate oxidative pathway"
Metabolic Role of NADPH formed by HMP Shunt Pathway
1. Required for reductive biosyntheses, such as fatty acid,
cholesterol, and steroids.

Free radical scavenging

RBC membrane integrity

Prevention of formation of meth-hemoglobin
Detoxification

Preserving transparency of the lens of the eye
Bactericidal activity of macrophages

. Production of ribose and deoxyribose for DNA and RNA
synthesis.

ONOOAWN
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293. Type VI glycogen storage disease is due
to the deficiency of -

4 N
a) Muscle phosphorylase
\§

4 N
b) Glucose-6-phosphatase

\§ J

4 N

c) Liver phosphorylase
\§

( 1\

d) Branching enzyme
- J

Correct Answer - C
Type VI glycogen is also called Her’s disease and it is caused by
enzyme defect liver phosphorylase.

Clinical features are hepatomegaly, accumulation of glycogen in the
liver and mild hypoglycemia.
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294. Pyruvate can be a substrate for

4 N
a) Fatty acid synthesis
\§

p
b) TCA cycle
\§

( 1\

c) Cholesterol synthesis
\§ J

p
d) All of the above
\§

Correct Answer - D

Ans. is 'd' i.e., All of the above

Pyruvate

a It is a degradation product of glucose (glycolysis) and glycogenic
aminoacids. It can be converted to glucose (gluconeogenesis
through oxaloacetate) and acetyl CoA (therefore all biosynthetic
products which arise from acetyl CoA)
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295. Glucose is converted to sorbitol by ?

Ve

a) Aldolase B

-

Ve

b) Aldose reductase
\§

Ve

c) Sorbitol dehydrogenase

-

p
d) All of these
\§

Correct Answer - B
Ans. is 'b' i.e., Aldose reductase
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296. Lactose intolerance is due to ?

( )
a) Deficiency of Galactokinase
-

( )
b) Deficiency of Uridyl transferase
-

4 N
c) Deficiency of Lactase
\§

( 1\

d) Deficiency of Enteropeptidase
\§ J

Correct Answer - C

Ans. is 'c' i.e., Deficiency of Lactase

Lactose intolerance

o It occurs due to deficiency of lactase, the-most important member of
B-galactosidase enzymatic class.

¢ Lactase hydrolyses lactose into glucose and galactose in the small
intestine.

o Lactose is present in milk.

o Therefore, deficiency of lactase, (B-galactosidase) results in
intolerance to milk and other dairy products.

¢/ Clinical features are bloating, diarrhea, failure to thrive, abdominal
distension and abdominal cramp.
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297. Glucagon stimulates

4 N
a) Gluconeogenesis
\§

p
b) Glycogenesis
\§

4 N
c) Fatty acid synthesis
\§

p
d) Glycolysis
\§

Correct Answer - A

Ans. 'A’ Gluconeogenesis.

Glucagon is a polypeptide hormone that is secreted by the A cells of
the islets of Langerhans of the pancreas. t-acts by increasing CAMP.
1) Glucagon stimulates glycogenolysis-in the liver but not in muscle.
Breakdown of glycogen yields glucose.

2) Glucagon stimulates the production of glucose from amino acids
(gluconeogenesis). Both glycogenolysis and gluconeogenesis tend
to raise plasma glucose levels.

3) Glucagon stimulates lipolysis. Breakdown of lipids yields free fatty
acids, which may be oxidized completely to carbon dioxide, or
incompletely to form ketone bodies.
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298. Immediate energy supply for muscle
contraction ?

4 N
a) GTP

\§ J

4 N
b) ATP

\§ J

4 N

c) Creatine phosphate
\§

p
d) Fatty acid
\§

Correct Answer - C

The immediate source of energy for all muscle contraction is ATP,
followed immediately by creatine phosphate.

¢/ The immediate source of energy forall muscle contraction is ATP,
followed immediately by creatine phosphate.

| In sternous exercise ATP store'is sufficient only for 1-2 seconds and
creatine phosphate for another 5-7 seconds.

¢ Thus, energy rich phosphagen stores (ATP and creatine phosphate)
permit severe muscle contraction for 8-10 seconds only.

o After this, energy is obtained from the metabolism of stored
glycogen or from circulating glucose and free fatty acids, depending
upon the availability of oxygen.

Energy source during in exercise can be summarized by :-

) Short burst of intense activity (e.g., 100 meter sprint or weight
lifting) :- All energy comes from ATP and creatine phosphate.
Breakdown of these compound is an anaerobic processes.

ii) Little longer intense exercise (e.g., 200 meter sprint or 100
meter swim) :- Besides ATP and creatine phosphate, glycogen is
metabolised by anerobic glycolytic pathways to provide a ready
source of energy. So, muscle work is anaerobic.

iii) Longer duration exercise (e.g., jogging, marathan run) : - The
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muscle work is aerobic and energy comes from aerobic utilization
of glucose and free fatty acids. More glucose is utilized at the initial
stage, but as the exercise is prolonged, free fatty acids become the
predominant fuel.
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299. Main source of energy in 1 min is ?

( 1\

a) Glycogen
\§

( )
b) FFA

- J

( )

c) Phosphates
\§

( 1\

d) Glucose
\§ J

Correct Answer - A

Source of energy for muscular activity

The immediate source of energy for all muscle contractions is ATP,
followed immediately by creatine phosphate.

In strenuous exercise, the ATP store is ‘sufficient only for 1-2
seconds and creatine phosphate for'‘another 5-7 seconds.

Thus, energy-rich phosphagen stores (ATP and creatine phosphate)
permit severe muscle contraction for 8-10 seconds only.

After this, energy is obtained from the metabolism of stored
glycogen or from circulating glucose and free fatty acids, depending
upon the availability of oxygen.

Energy source during'in exercise can be summarized by : -

I) The short burst'of intense activity (e.g., 100-meter sprint or weight
lifting) : - All energy comes from ATP and creatine phosphate. The
breakdown of these compounds is anaerobic processes.

ii) Little longer intense exercise (e.g., 200-meter sprint or 100-meter
swim):- Besides ATP and creatine phosphate, glycogen is
metabolized by anaerobic glycolytic pathways to provide a ready
source of energy. So, muscle work is anaerobic.

iii) Longer duration exercise (e.g., jogging, marathon run): - The
muscle work is aerobic and energy comes from aerobic utilization of
glucose and free fatty acids. More glucose is utilized at the initial
stage, but as the exercise is prolonged, free fatty acids become the
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‘ predominant fuel.
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300. Which of the following is increased in

lipoprotein lipase deficiency?

Ve

a) VLDL

-

>
b) LDL

-

Ve

c) HDL
g

p
d) Chylomicrons
\§

Correct Answer - D

Type 1 hyperlipoproteinemias
Lipoprotein fraction elevated- Chylomicrons

Metabolic defect- Lipoprotein lipase or. Apo CIl deficiency.
Features- Eruptive xanthoma, hepatomegaly, Pain abdomen.
Management- Restriction of fat intake, supplementation with MCT
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301. Major source of energy for brain in
fasting/ starvation ?

( 1\

a) Glucose
\§ J

p
b) Glycogen
\§

( 1\

c) Fatty acids
\§

4 N
d) Ketone bodies
\§

Correct Answer - D

There is no stored fuel in the brain, but it utilized 60% of total energy
under resting conditions.

Glucose is virtually the sole fuel for the brain, except in prolonged
starving when ketone bodies are the major source.

Fatty acids do not serve as fuel for the brain, because they are
bound to albumin in plasma; hence cannot cross the blood-brain
barrier.
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302. Defect in type Il hyperlipidemia

( )
a) Apo-E

- J

( )

b) Lipoprotein lipase
\§

( 1\

c) LDL receptor
-

p
d) None
\§

Correct Answer - C

Also called Familial hypercholesterolemia.

Type Il A

(Primary familial hypercholesterolemia)

There is an elevation of LDL. Patients seldom survive in the second
decade of life due to ischemic heart.disease. The cause is the LDL
receptor defect.

Receptor deficiency in the liver.and peripheral tissues will result in
the elevation of LDL levels in‘plasma, leading to
hypercholesterolemia. The LDL receptor defect may be due to the
following reasons:

.| LDL receptor deficiency.

).| Defective binding of B-100 to the receptor.

3.| The receptor-LDL complex is not internalized.

Secondary type Il hyperlipoproteinemia is seen in hypothyroidism,
diabetes mellitus, nephrotic syndrome, and cholestasis.
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303. Rate limiting step in fatty acid synthesis

is ?

4 N
a) Production of acetyl CoA

\§ J

4 N
b) Production of oxaloacetate

\§ J

4 N
c) Production of malonyl-CoA

\§ J

4 N
d) Production of citrate

\§ J

Correct Answer - C

Production of malonyl-CoA is the initial and rate-limiting step in the
fatty acid synthesis.

Acetyl-CoA needs to be converted to the activated form, which will
serve as the donor of carbon units to the growing fatty acid chain.
Malonyl-CoA, a 3-carbon compaound is such an activated form. It is
produced by carboxylation of acetyl-CoA, a reaction catalyzed by
acetyl-CoA carboxylase.

Acetyl-CoA carboxylase requires biotin as a cofactor. The

reaction also requires- HCO5 and ATP

The reaction takes place in two steps:
(i) Carboxylation of biotin involving HCO5 and ATP.

(i) transfer of the carboxyl group to acetyl-CoA to form malonyl-CoA.

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

304 Which of the following is the rate limiting step in cholesterol synthesis?

4 N\
a) HMG CoA synthase

\§ J

4 N\
b) HMG CoA reductase

\§ J

4 N\
c) Thiokinase

\§ J

4 N\
d) Mevalonate kinase

\§ J

Correct Answer - B

Initially in cholesterol synthesis, two molecules of acetyl-CoA condense to form acetoacetyl-
CoA catalyzed by cytosolic thiolase.

Acetoacetyl-CoA condenses with a further molecule of acetyl-CoA catalyzed by HMG-CoA
synthase to form HMG-CoA, which is reduced to mevalonate by NADPH in a reaction
catalyzed by HMG-CoA reductase.

This last step is the principal requlatory step in the pathway of cholesterol synthesis and is
the site of action of the most effective class of cholesterol-lowering drugs, the statins, which
are HMG-CoA reductase inhibitors.

Ref: Botham K.M., Mayes P.A. (2011).\Chapter 26. Cholesterol Synthesis, Transport, &
Excretion. In D.A. Bender, K.M. Botham, P.A. Weil, P.J. Kennelly, R.K. Murray, V.W.
Rodwell (Eds), Harper's Illustrated-Biochemistry, 29e.
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305. Mineral required for cholesterol
biosynthesis ?

4 N
a) Fe

\§ J

4 N
b) Mn

\§ J

4 N
c) Mg

\§ J

4 N
d) Cu

\§ J

Correct Answer - C

Mg is required in stage 2 of cholesterol synthesis.

Biosynthesis (De Novo Synthesis) of cholesterol

¢ The liver is the major site for cholesterol biosynthesis. Some
cholesterol is also synthesized in the intestine adrenal cortex,
gonads and skin. The microsomal (smooth endoplasmic reticulum)
and cytosol fraction of cell are responsible for fir cholesterol
synthesis; However, most of the reactions in synthesis occur in the
cytosol.

¢ Cholesterol is a C-27-compound. All 27-carbon atoms of cholesterol
are derived from a-single precursor, i.e. acetyl-CoA (activated
acetate).

¢ The first two molecules of acetyl-CoA condense to form acetoacetyl-
CoA. Next, the third molecule of acetyl- CoA condenses with
acetoacetyl-CoA to form 3-hydroxy-3-methylglutaryl-CoA (HMG-
CoA). Then HMG-CoA is converted to mevalonate by HMG-CoA
reductase, the key regulatory enzyme of cholesterol synthesis.
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306. Lipoprotein involved in reverse
cholesterol transport?

4 N\
a) LDL

g /

4 N\
b) VLDL

g /

4 N\
c) IDL

g /

4 N\
d) HDL

g /

Correct Answer - D

The HDL patrticles are referred to as scavengers because their
primary role is to remove free (unesterified) cholesterol from the
extrahepatic tissues.

HDL particles transport cholesteroldfrom extrahepatic tissues to the
liver (i.e. reverse cholesterol transport) which is then excreted
through bile.

Reverse cholesterol transport

All nucleated cells in different tissues synthesize cholesterol, but the
excretion of cholesterolis mainly by the liver in the bile or by
enterocytes in the gut lumen. So, cholesterol must be transported
from peripheral tissue to the liver for excretion. This is facilitated by
HDL and is called reverse cholesterol transport because it transports
the cholesterol in reverse direction to that is transported from the
liver to peripheral tissues through the VLDL — LDL cycle.

Process

HDL is synthesized in the liver and small intestine. Nascent HDL
contains phospholipids and unesterified cholesterol and Apo-A, C, E.
This nascent HDL is secreted into circulation where it acquires
additional unesterified cholesterol from peripheral tissues. Within the
HDL particle, the cholesterol is esterified by lecithin - cholesterol
acetyltransferase (LCAT) to form cholesteryl ester and additional
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lipid is transported to HDL from VLDL and chylomicrons. Apo-
A, activates LCAT.
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307. Lipoprotein associated with carrying
cholesterol from peripheral tissues to

liveris ?

e N\
a) HDL

N\ J

e N\
b) LDL

N\ J

e N\
c) VLDL

N\ J

e N\
d) IDL

N\ J

Correct Answer - A

The total body cholesterol content varies from 130-150 grams.

LDL (low-density lipoprotein) transports cholesterol from the liver to
the peripheral tissues and HDL (high-density lipoprotein) transports
cholesterol from tissues to the liver.

Cells of extrahepatic tissues take up cholesterol from LDL.
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308. Enzyme deficient in gangliosidoses ?

4 N
a) B-glucuronidase
\§

4 N

b) Iduronidase

\§ J

4 N
c) B-galactosidase

\§

( 1\

d) Hyaluronidase
\§ J

Correct Answer - C

Ans. 'C' B-galactosidase

Generalized gangliosidoses is a lipid storage disorder.

¢ Enzyme defect- B-galactosidase

¢/ Lipid accumulates- Ganglioside (GM1)

¢/ Clinical features- Mental retardation, hepatomegaly, skeletal
deformities. Foam cells in the bone-marrow. Cherry red spot in the
retina.
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309. Hunter syndrome is due to deficiency of

4 N
a) Beta galactosidase
\§

p
b) Sphingomyelinase
\§

( )
c) lduronate Sulfatase

- J

( )
d) Hyaluronidase

- J

Correct Answer - C
Ans. is 'c' i.e., Iduronate Sulfatase
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310. Tay-Sach disease is due to deficiency of

Ve

a) Hexosaminidase A
\§

Ve

b) Hexosaminidase B
\§

p
c) Sphingomyelinase
-

Ve

d) a-galactosidase
\§

Correct Answer - A

Ans. is. A. Hexosaminidase A
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311. Alcohol is metabolized by ?

4 N
a) Alcohol dehydrogenase

\§ J

4 N
b) MEOS

\§ J

4 N
c) Catalase

\§ J

4 N
d) All of the above

\§

Correct Answer - D

Ethyl alcohol (ethanol) is readily absorbed from GIT and degraded
by oxidation (oxidative process).

Liver is the major site for ethanol oxidation.

At least three enzyme systems are capable of ethanol oxidation :-

i)  Alcohol dehydrogenase (ADH) — Major pathway

ii)  Microsomal ethanol oxidising system (MEOS) : It involves
cytochrome P450.

lii)  Catalase of peroxisomes.

The product of all three oxidation pathways is acetaldehyde, which is
rapidly oxidized to acetate by aldehyde dehydrogenase (ALDH).
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312. Oxidation of very long chain fatty acids
takes place in ?

4 N
a) Cytosol

\§ J

4 N
b) Mitochondria

\§ J

4 N
c) Ribosomes

\§ J

4 N
d) Peroxisomes

\§ J

Correct Answer - D

A modified form of (3-oxidation is found in peroxisomes and leads to
the breakdown of very-long-chain fatty acids (eg, C20, C22) with the
formation of acetyl-CoA and H,O,, which is broken down by

catalase.

This system is not linked directly.to phosphorylation and the
generation of ATP, and also‘does not attack shorter-chain fatty
acids.

The peroxisomal enzymes are induced by high-fat diets and in some
species by hypolipidemic drugs such as clofibrate.

Another role of peroxisomal [3-oxidation is to shorten the side chain
of cholesterol in bile acid formation

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

313. which of the following occurs only in
mitochondria

( 1\

a) ECT
\§

( 1\

b) Ketogenesis
\§

( 1\

c) Urea cycle
\§

p
d) Steroid synthesis
\§

Correct Answer - C

Ans. D. Urea Cycle

¢, Ketogenesis occurs primarily in the mitochondria of liver cells.
Fatty acids are brought into the mitochondria via carnitine
palmitoyltransferase (CPT-1) and then broken down into acetyl
CoA via beta-oxidation

¢ In eukaryotes, an important electron transport chain is found in
the inner mitochondrial membrane where it serves as the site of
oxidative phosphorylation through the action of ATP synthase.
¢, Mitochondria are essential sites for steroid hormone
biosynthesis. Mitochondria in the steroidogenic cells of the
adrenal, gonad, placenta and brain contain the cholesterol side-
chain cleavage enzyme, P450scc, and its two electron-transfer
partners, ferredoxin reductase and ferredoxin. This enzyme
system converts cholesterol to pregnenolone and determines
net steroidogenic capacity, so that it serves as the chronic
regulator of steroidogenesis.

¢ urea is produced through a series of reactions occurring in

the cytosol and mitochondrial matrix of liver cells both
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314. Which of the following is not a
glycerosphingolipid?

( 1\

a) Lecithin
\§ J

p
b) Cardiolipin
-

4 N
c) Plasmalogens
\§

p
d) Sphingomyelin
-

Correct Answer - D

Phospholipids are :

I.| Glycerophospholipids (glycerol containing) :- Phosphatidylcholine
(lecithin), phosphatidylethanolamine (cephaline), phosphatidylserine,
phosphatidylinositol, plasmalogens, lysophospholipids, cardiolipin.

I Sphingophospholipids (sphingosine containing) :- Sphingomyelin
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315. Highest mobility on electrophoresis

4 N
a) HDL

\§ J

4 N
b) VLDL

\§ J

4 N
c) LDL

\§ J

4 N
d) Chylomicrons

\§

Correct Answer - A

As in lipoprotein electrophoresis, HDL shows the highest
mobility followed by VLDL, IDL, and LDL.

Chylomicrons migrate according to their net-charge

between HDL and VLDL because isotachophoresis has negligible
molecular sieve effects.
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316. In argininosuccinase deficiency, what
should be supplemented to continue the
urea cycle ?

( 1\

a) Aspartate

\§ J

4 N
b) Arginine

\§ J

4 N
c) Citrullin

\§ J

4 N
d) Argininosuccinate

\§ J

Correct Answer - B

Argininosuccinase (argininosuccinate lyase) catalyzes the cleavage
of argininosuccinate into arginine and fumarate. Thus, in
argininosuccinase deficiency, arginine cannot be produced.
Supplementation with arginine base helps replenish this amino acid.
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317. Immediate precursor of creatine

( 1\

a) Carbamoyl phosphate
\§

( )
b) Arginosuccinate
-

( 1\

c) Guanidoacetate
\§ J

p
d) Citrulline
\§

Correct Answer - C

Ans. 'C' Guanidoacetate

Creatine and creatinine are not amino acids, but specialized
products of amino acids.

Creatine is synthesized from glycine, arginine, and methionine.
The synthesis starts with the formation of guanidinoacetate from
glycine and arginine in the kidney:.

Further reactions take place in‘the liver and muscle.

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

318 Which one of the following can be a homologous substitution for isoleucine
" in a protein sequence?

( )
a) Methionine

- J

( )
b) Aspartic acid

- J

( )
c) Valine

- J

( )
d) Arginine

- J

Correct Answer - C

Isoleucine is one of the aminoacid with an aliphatic side chain.

Other aminoacids with an aliphatic side chain is glycine, alanine, valine and leucine.
Among the options provided, valine is the only aminoacid with an aliphatic side chain and
So it can be a homologous substitution for isoleucine in a protein sequence.

Ref: Harper's lllustrated Biochemistry, 26th Edition,-Chapter 3, Page 15; Human Gene
Evolution By David N. Cooper, 1999, Page 299.
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319. Bond involved in formation of primary
structure of protein/polypeptide ?

( 1\

a) Hydrogen
\§

p
b) Peptide
\§

( 1\

c) Disulfide

- J

p
d) a and b both
\§

Correct Answer - D

Ans: D. aand b both

The primary structure is stabilized by a peptide bond, which is a type
of covalent bond

Bonds responsible for protein structure

Two types of bonds stabilize protein structure : -

Covalent (strong):- Peptide bonds, Disulfide bond.

Non-covalent (weak):- Hydrogen bond, hydrophobic interactions,
electrostatic (or ionic or salt) bond, Van der Waals interactions.
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320. Urea is synthesized in all except

4 N
a) Liver

\§ J

4 N
b) Brain

\§ J

4 N
c) Kidney

\§ J

4 N
d) Spleen

\§ J

Correct Answer - D

Urea is synthesized in liver but small quantities (not significant) may
be formed in brain and kidney also.

Ammonia is ultimately disposed of by formation of urea by "Kreb's
Henseleit urea cycle" in the liver.

Urea cycle takes place both in mitochondria and cytosol.

First two reactions of urea cycle occur in the mitochondria, and
remaining reactions occurs in.cytosol
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321. Rate limiting step in urea cycle is
catalyzed by ?

( )
a) Arginase
-

( )
b) Argininosuccinase
-

4 N
c) Carbamoyl-phosphate synthase
\§

( 1\

d) Ornithine transcarbamylase
\§ J

Correct Answer - C

Ans. is 'c' i.e., Carbamoyl-phosphate synthase

Biosynthesis of urea occurs in five steps.

1) Carbamoyl phosphate synthase-I (CPS-1), a mitochondria!
enzyme, catalyzes the formation of .carbamoyl phosphate by
condensation of CO, and ammonia. Two molecules of ATP are
required for the reaction. CPS-Iis the rate limiting enzyme of urea
cycle. It is an allosteric enzyme and allosterically activated by N-
acetyl glutamate.

There is one cytosolic .carbamyl phosphate synthase-1l (CPS-II)
which uses glutamine rather than ammonia as the nitrogen donor
and functions in pyrimidine synthesis.

2) Ornithine transcarbamoylase catalyzes the formation of citrulline
from carbamoyl phosphate and ornithine.

3) Arginosuccinate synthase catalyzes the formation of
arginosuccinate from citrulline and aspartate. This reaction requires /
ATP, but 2 high energy phosphate bonds are consumed as ATP is
converted to AMP + PPi. The amino group of aspartate provides one
of the two nitrogen atoms that appear in urea (The other one is
provided by ammonia NH4).

4) Arginosuccinate lyase (arginosuccinase) catalyses the cleavage
of arginosuccinate into arginine and fumarate. Fumarate enters in
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TCA cycle.
5) Arginase catalyses the formation of urea from arginine by
hydrolytic cleavage of arginine to yield urea and ornithine. Ornithine

is thus regenerated and can enter mitochondria to initiate another
round of the urea cycle.
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322. Citrullinemia is due to deficiency of ?

( )
a) Argininosuccinate lyase
-

( )
b) Argininosuccinate synthase
-

( )
c) Arginase
-

( 1\

d) Ornithine transcarbamylase
\§ J

Correct Answer - B
Ans. is. B. Argininosuccinate synthase
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323. Amino acid carrying ammonia from
muscle to liver?

4 N\
a) Alanine

g J

4 N\
b) Glutamine

g J

4 N\
c) Arginine

g J

4 N\
d) Lysine

g J

Correct Answer - A

Ans. is 'a' i.e., Alanine.

DISPOSAL/DETOXIFICATION OF AMMONIA

1. First line of Defense (Trapping of ammonia)

Being highly toxic, ammonia should be eliminated or detoxified, as
and when it is formed. Even very minute quantity of ammonia may
produce toxicity in central nervous system.

But, ammonia is always produced by almost all cells, including
neurons.

The intracellular ammaonia is immediately trapped by glutamic acid to
form glutamine, especially in brain cells .

The glutamine is then transported to liver, where the reaction is
reversed by the enzyme glutaminase .

The ammonia thus generated is immediately detoxified into urea.
Aspartic acid may also undergo similar reaction to form asparagine .
2. Transportation of Ammonia

Inside the cells of almost all tissues, the transamination of amino
acids produce glutamic acid.

However, glutamate dehydrogenase is available only in the liver.
Therefore, the final deamination and production of ammonia is
taking place in the liver .

Thus, glutamic acid acts as the link between amino groups of amino
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acids and ammonia.

¢ The concentration of glutamic acid in blood is 10 times more than
other amino acids.

¢ Glutamine is the transport forms of ammonia from brain and
intestine to liver; while alanine is the transport form from muscle.

3. Final disposal

¢/ The ammonia from all over the body thus reaches liver. It is then
detoxified to urea by liver cells, and then excreted through kidneys.
o Urea is the end product of protein metabolism.

Transport of alanine from muscle to liver (glucose-alanine
cycle) has two functions :?

¢ i) Providing substrate for gluconeogenesis

e ii) Transport of ammonia (NH;,-) to liver for urea synthesis.
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324. Mousy odor of urine is seen in ?

( )
a) Alkaptunuria
-

( 1\

b) Phenylketonuria
\§

4 N
c) Hartnup disease
\§

p
d) Albinism
\§

Correct Answer - B
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325. Cabbage-like odour is seen in ?

4 N
a) Alkaptonuria
\§

( 1\

b) Phenylketonuria
\§

4 N
c) Hartnup disease
\§

( 1\

d) Tyrosinemia
- J

Correct Answer - D
Ans. is. D. Tyrosinemia
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326. If urine sample darkens on standing: the
most likely conditions is ?

4 N
a) Phenylketonuria
\§

( 1\

b) Alkaptonuria
\§

4 N
c) Maple syrup disease
\§

( 1\

d) Tyrosinemia
\§ J

Correct Answer - B

Ans. is 'b' i.e., Alkaptonuria

Alkaptonuria

It is due to deficiency of homogentisate oxidase. As a result
homogentisic acid (homogentisate).is excreted execessively in urine.
There arc three important characteristic features in alkaptonuria?

1) Urine becomes dark after being exposed to air. It is due
spontaneous oxidation of homogentisate into benzoquinone acetate,
which polymerse to form black-brown pigment alkapton which
imparts a characteristic ‘black-brown colour to urine.

i) Alkapton deposition occurs in sclera, ear, nose, cheeks and
intervertebral disc space. A condition called ochronosis. There may
be calcification of intervertebral discs.

lii) Onchronosis arthritis affecting shoulder, hips, knee.

Benedict's test is strongly positive in urine and so is the ferric
chloride (FeC1 j)test. Benedict's reagent gives a greenish brown

precipitate with brownish black supernatent. Fehling's reagent
(FeC1,) gives blue green colour.
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327. Derivative of POMC

( )
a) Norepinephrine
-

( )
b) Dopamine
-

( 1\

c) ACTH
\§

p
d) Acetylcholine
\§

Correct Answer - C

Pro-opiomelanocortin (POMC) comprises 285 amino acid residues
(MW 31000) and serves as a precursor of many
proteins/polypeptide.

Derivatives of POMC are:-

I) Pituitary hormones: ACTH, MSH

ii) B-lipotropic hormone (3-LPH)

iii) y-lipotropic hormone (y-LPH)

iv) B-endorphin

v) CLIP (corticotropin-like intermediate lobe peptide).
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328. Cofactor for dopamine hydroxylase ?

4 N
a) Fe

\§ J

4 N
b) Mg

\§ J

4 N
c) Mn

\§ J

4 N
d) Cu

\§ J

Correct Answer - D

Dopamine 8-hydroxylase is a 'copper' containing monooxygenase
that requires ascorbic acid and molecular oxygen.

It catalyzes the formation of norepinephrine.
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329. Not an essential amino acid ?

4 N
a) Arginine

\§ J

4 N
b) Histidine

\§ J

4 N
c) Glutamate

\§ J

4 N
d) Lysine

\§ J

Correct Answer - C

Ans 'C' Glutamate

Essential or Indispensable
The amino acids may further be classified according to their
essentiality for growth. They are
Isoleucine

Leucine

Threonine

Lysine

Methionine

Phenylalanine

Tryptophan

Valine
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330. Nicotinic acid is derived from ?

( 1\

a) Glutamine
\§ J

p
b) Tryptophan
\§

4 N
c) Glutathione

\§ J

4 N
d) Phenylalanine

\§ J

Correct Answer - B

Ans. 'B' Tryptophan.

Nicotinic Acid Pathway of Tryptophan-

¢/ About 97% of molecules of tryptophan are metabolized in the major
pathway. About 3% of molecules are diverted at the level of 3-
hydroxy anthranilic acid, to form NAD™.

¢ The enzyme, QPRT (quinolinate-phosphoribosyltransferase) is

the rate-limiting step.

o/ About 60 mg of tryptophan will be equivalent to 1 mg of nicotinic
acid. The development of pellagra like symptoms in the maize eating
population is due to tryptophan deficiency in maize.

¢ Hydroxy anthranilate production is dependent on pyridoxal
phosphate. Hence in vitamin B6 deficiency, nicotinamide deficiency
is also manifested.
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331. Amino acids with extra NH. (amino
group) in structure-

( 1\

a) Aspartate

\§ J

4 N
b) Glutamate

\§ J

4 N
c) Histidine

\§ J

4 N
d) Alanine

\§ J

Correct Answer - C

Ans. is. C. Histidine

The amino acids will undergo alpha decarboxylation to form the
corresponding amine.

Some important amines are produced from amino acids. For
example,

Histidine — Histamine + CO2

Tyrosine — Tyramine + CO2

Tryptophan - Tryptamine + CO2

Lysine — Cadaverine + CO2

Glutamic acid — Gamma-aminobutyric acid (GABA) + CO2
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332. Neutral amino acid is ?

www.FirstRanker.com

p
a) Aspartate
\§

Ve

b) Arginine
-

Ve

c) Glycine
\§

p
d) Histidine
\§

Correct Answer - C
Ans. is 'c' i.e., Glycine
Neutral amino acids
Alanine Asparging
Cysteine Glycine Glutamine Isoleucine
Leucine Methionine
Proline Phenylalanine
Serine

Threonine

Tyrosine Tryptophan
Valine
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333. Which of the following amino acids is
purely ketogenic?

( )
a) Phenylalanine
-

4 N
b) Leucine

\§ J

4 N
c) Proline

\§ J

p
d) Tyrosine
\§

Correct Answer - B

Ans:B.)Leucine

Amino acids:

Ketogenic :

¢ Leucine, Lysine

Glucogenic:

¢ Valine, Cysteine, Serine,Alanine, Histidine, Threonine, Arginine,
Glycine, Glutamate, Proline/Hydroxy proline

Both Glucogenic & Ketogenic :

| Isoleucine, Tyrosine ,;Tryptophan , Phenylalanine
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334. Amino acid which is optically inert ?

4 N
a) Valine

\§ J

4 N
b) Alanine

\§ J

4 N
c) Glycine

\§ J

4 N
d) Threonine

\§ J

Correct Answer - C

Ans. 'C' Glycine

The a-carbon of amino acids has four different groups attached to it
and so is a chiral or asymmetric carbon.

Hence, there are two possible enantiomers, L and D, i.e., mirror
image with reference to a-carbon.

The chiral carbon is also responsible for optical activity and
stereoisomerism.

The only exception is glycine; which is the simplest amino acid.
Glycine has no chiral carbon (chirality) because a-carbon of glycine
does not have four different groups attached to it.

Therefore glycine does not have optical activity or D and L forms
(enantiomers).

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

335. Alpha helix and Beta pleated sheet are
examples of?

( )
a) Primary
-

4 N
b) Secondary structure
\§

4 N
c) Tertiary
\§

( 1\

d) Quaternary structure
\§ J

Correct Answer - B

Ans. 'B' Secondary structure

Structural organization of proteins

Every protein has a unique three -dimensional structure, which is
referred to as its native conformation and made up of only 20
different amino acids. Protein structure can be classified into four
levels of the organization.

1) Primary structures

¢ The linear sequence of amino acid residues and the location of
disulfide bridges, if any, in a polypeptide chain constitute its
primary structure. In simple words, the primary structure of
proteins refers to the specific sequence of amino acids. The
primary structure is maintained by the covalent 'peptide' bond.

2) Secondary structure

o For stability of the primary structure, hydrogen bonding between the
hydrogen of NH and oxygen of C = 0 groups of the polypeptide
chain occurs, which gives rise to twisting, folding or bending of the
primary structure. Thus, regular folding and twisting of the
polypeptide chain brought about by hydrogen bonding is called
secondary structure. Important types of secondary structures

are a-helix, beta-pleated sheet, and beta-bends.

3) Tertiary structure
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o The peptide chain, with its secondary structure, maybe further folded
and twisted about itself forming three-dimensional arrangement of
the polypeptide chain, i.e., tertiary structure refers to the overall
folding pattern of a polypeptide which forms the three-dimensional
shape. The tertiary structure (three-dimensional shape) is
maintained by weak non-covalent interactions which

include hydrogen bonds, hydrophobic interactions, ionic bond
(electrostatic bonds or salt bridges) and Van-der wall

forces. Covalent linkage (disulfide bond) also plays some (but minor)
role.

4) Quaternary structure

¢ Many proteins are made up of more than one polypeptide chain
(polymers). Each polypeptide chain is known as protomer (or
subunit). The subunit is linked with each other by non-covalent
bonds. The structure formed by the union of subunits is known as
guaternary structure, i.e., the spatial relation of subunits (peptide
chains) with one another is called the quaternary structure. Mainly
three non-covalent bonds stabilize quaternary

structure: Hydrophobic, hydrogen and.ionic (electrostatic).

¢ Dimeric proteins contain two polypeptide chains. Homodimers
contain two copies of the same polypeptide chain, while in a
heterodimer the polypeptides differ.
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336. Cystathionine lyase requires which
cofactor ?

( 1\

a) Thiamine
- J

p
b) Riboflavin

- J
( )

c) Pyridoxine
-

p
d) Niacin
\§

Correct Answer - C

Ans. 'C' Pyridoxine

Hydrolytic cleavage (hydrolysis) of cystathionine forms Homoserine
plus cysteine.

This reaction is catalyzed by the enzyme cystathionine lyase
(cystathionase), which requires cofactor pyridoxal phosphate (the
active form of pyridoxine).
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337. Taurine is made from ?

4 N
a) Glycine
\§

( 1\

b) Tyrosine
\§

4 N
c) Cysteine
\§

( 1\

d) Phenylalanine
- J

Correct Answer - C
Ans. is 'c' i.e., Cysteine
Taurine is synthesized from cysteine.
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338. If tyrosine level in blood is normal
without external supplementation,
deficiency of which of the following is
ruled out ?

( 1\

a) Tryptophan
\§

( )
b) Phenylalanine
-

4 N\
c) Histidine

g J

4 N\
d) Isoleucine

g J

Correct Answer - B

Ans. is 'b' i.e., Phenylalanine

Tyrosine is synthesized from phenylalanine.

In phenylalanine deficiency or,in-disorders in which phenylalanine
cannot be converted into tyrosine (phenylketonuria), tyrosine
becomes an essential amino acid and should be supplemented from
outside.

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

339. Nitrogen-9 of purine ring is provided by ?

4 N
a) Glycine
\§

( 1\

b) Aspartate
\§

4 N
c) Glutamine

\§ J

4 N
d) CO,

\§ J

Correct Answer - C

In de novo synthesis, purine ring is formed from variety of precursors
Is assembled on ribose-5-phosphate. Precursors for de novo
synthesis are -

) Glycine provides C,, Cs and N»

ii)  Aspartate provides N;

iif)  Glutamine provides N;and N

iv) Tetrahydrofolate derivatives furnish C, and Cg

v) Carbon dioxide provides Cg
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340. First product of purine metabolism

4 N
a) Uric acid

\§ J

4 N
b) Xanthine

\§ J

4 N
c) P-alanine

\§ J

4 N
d) CO,

\§ J

Correct Answer - B

Humans catabolize purines to uric acid.
But, first purines are catabolized to xanthine, which is further
catabolized to purine.
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341. Allantoin is the end product of
metabolism of ?

( 1\

a) Glycogen
\§

4 N
b) Purine

\§ J

4 N

c) Pyrimidine
-

p
d) Histidine
\§

Correct Answer - B

In non-primate mammals, end product of purine metabolism is
allantoin due to presence of enzyme uricase. Uricase convertes uric
acid to allantoin.

Humans lack the enzyme uricase. Therefore, end product of purine
catabolism in humans is uric-acid.
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342. First purine nucleotide, which is
synthesized in purine biosynthesis ?

4 N\
a) AMP

g /

4 N\
b) GMP

g /

4 N\
c) IMP

g /

4 N\
d) UMP

g /

Correct Answer - C

The biosynthesis of purine begins with ribose-5-phosphate, derived
from pentose phosphate pathway (PPP).

First intermediate formed in this pathway, 5-phosphoribosyl-
pyrophosphate (PRPP), is also an intermediate in purine salvage
pathway.
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343. Salvage pathway of purine biosynthesis
Is important for ?

( )
a) Liver

- J

( )
b) RBCs

- J

( )
c) Kidney

- J

( )
d) Lung

- J

Correct Answer - B

Purine nucleotide synthesis occurs by two pathways :

1.De novo synthesis

2.Salvage pathway

Liver is the major site of purine nucleotide biosynthesis (de novo).
Certain tissues cannot synthesize purine nucleotides by de novo
patyway, e g. brain, erythracytes and polymorphonuclear leukocytes.
These are dependent on salvage pathway for synthesis of purine
nucleotides by using exogenous purines, which are formed by
degradation of purine nucleotides synthesized in liver.
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344. Vitamin involved in decarboxylation ?

4 N
a) Biotin
\§ J

p
b) Pyridoxine
-

4 N
c) Niacin
\§ J

p
d) Thiamine
-

Correct Answer - B

Ans. is. B. Pyridoxine

Pyridoxal phosphate is a coenzyme for many enzymes involved in
amino 1309 acid metabolism, especially transamination and
decarboxylation.

It is also the cofactor of glycogen phosphorylase, where the
phosphate group is catalytically important. In addition, it is important
in steroid hormone action.

Pyridoxal phosphate removes the hormone-receptor complex from
DNA binding, terminating the action of the hormones.

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

345. Vitamin C is required for ?

4 N\
a) Posttranslational modification

g J

4 N\

b) Synthesis of epinephrine
\§

4 N
c) Tyrosine metabolism
\§

p
d) All of the above
\§

Correct Answer - D

Vitamin C (ascorbic acid)

Ascorbic acid (Vitamin C) is also called antiscorbutic factor.

It is very heat labile, especially in basic medium.

Ascorbic acid itself is an active form.

Maximum amount of vitamin C is.foeund in adrenal cortex.

Ascorbic acid functions as a reducing agent and scavanger of free
radicals (antioxidant). Its major functions are :-

1) In collagen synthesis :-Vitamin C is required for post-translational
modification by hydroxylation of proline and lysine residues
converting them into hydroxyproline and hydroxylysine. Thus vitamin
C is essential for.the conversion of procollagen to collagen, which is
rich in hydroxyproline and hydroxylysine. Through collagen
synthesis, it plays a role in formation of matrix of bone, cartilage,
dentine and connective tissue.

i) Synthesis of norepinephrine from dopamine by dopamine-(3-
monoxygenase (dopamine-13-hydroxylase) requires Vitamin C.

iii) Carnitine synthesis

Iv) Bile acid synthesis :- 7-a-hydroxylase requires vitamin C.

v) Absorption of iron is stimulated by ascorbic acid by conversion of
ferric to ferrous ions.

vi) During adrenal steroid synthesis, ascorbic acid is required during
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hydroxylation reactions.

vii) Tyrosine metabolism - Oxidation of P-hydroxy-phenylpyruvate to
homogentisate.

viii)  Folate metabolism - Folic acid is converted to its active form

tetrahydrofolate by help of Vitamin C.
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346. Most important vitamin, which promotes
wound healing ?

4 N
a) Vitamin C

\§ J

4 N
b) Vitamin D

\§ J

4 N
c) Vitamin A

\§ J

4 N
d) Niacin

\§ J

Correct Answer - A

Vitamin C is required for collagen synthesis.
Due to its important role in collagen synthesis, vitamin C is required
for adequate wound healing.
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347. Deficiency of which vitamin causes
excretion of xantheurenic acid in urine ?

( 1\

a) Folic acid
\§ J

p
b) Pyridoxin
\§

( 1\

c) Niacin
\§ J

p
d) Vitamin B12
\§

Correct Answer - B
Ans. is 'b' i.e., Pyridoxin
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348. FIGLU excretion test is used for
assessment of deficiency of ?

4 N
a) Vitamin B,

\§ J

4 N
b) Niacin

\§ J

4 N
c) Folic acid

\§ J

4 N
d) Pyridoxin

\§

Correct Answer - C

Ans. is'c'i.e., Folic acid

Assessment of folate deficiency

Following tests arc used for assessment of folate deficiency.

i) Blood level :- Normal level in serum is about 2-20 nanogram/ml
and about 200 micorgram/ml of packed cells.

i) Histidine load test or FIGLU-excretion test :- Histidine is normally
metabolized to formimino glutamic acid (FIGLU) from which
formimino group is removed by THF. Therefore in folate deficiency,
FIGLU excretion is increased in urine.
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349. Not a component of PCR ?

( )
a) Primer

- J

( )

b) Taq polymerase
\§

( 1\

c) DNA Polymerase
-

( 1\

d) Restriction enzyme
- J

Correct Answer - D

Steps in PCR

PCR uses DNA polymerase to repetitively. amlify targeted portion of
DNA. Each cycle doubles the amout of DNA in the sample, leading
to exponential increase with repeated cycles of amplification. Thus
amplification after 'n' number of cyele in (2)". Twenty cycles provide
an amplification of 10® (million):and 30 cycles of 109 (billion).

PCR occurs in following steps -

) Isolation of target DNA sequence :-

ii)  Primers construction:-

iii) Denaturation of DNA :-

iv) Annealing of primers to single stranded DNA :-

v)  Chain extension:-

Thus following are required in PCR :- Target double stranded DNA,
two specific primers, a thermostable DNA polymerase (Taq
polymerase), deoxyribonucleotides (dNTP).
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350. Which is not a step of PCR ?

( 1\

a) Annealing

\§ J

4 N
b) Extension

\§ J

4 N
c) Transformation

\§ J

4 N
d) Denaturation

\§ J

Correct Answer - C
Ans. is 'c' i.e., Transformation [Ref Lippincott' ; 5thle p. 479-83;

Harper 28t/e p. 395] Steps in PCR

o| Isolation of target DNA sequence — Primer construction —
Denaturation of DNA - Annealing of primers to single stranded
DNA - Chain extension.
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351. Northern blot is used to detect ?

( )
a) Protein
- J
( )
b) Immunoglobulin
-

( 1\

c) RNA
g

>
d) DNA
g

Correct Answer - C

Ans: C. RNA

¢/ Visualization of a specific DNA or RNA fragment among the many
thousand of contaminating molecules requires the convergence of
number of techniques collectively termed the blot transfer.

o Southern blot — Detects DNA

¢ Northern blot - Detects RNA

o/ Western blot — Detects proteins (proteins are separated by
electrophoresis, renatured and analysed for an interaction by
hybridization with a specific labelled DNA probe).
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352. Sex determining region is located on ?

( 1\

a) Long arm of Y chromosome
\§

4 N
b) Short arm of Y chromosome

\§ J

4 N

c) Long arm of X chromosome
\§

( 1\

d) Short arm of X chromosome

- J

Correct Answer - B
Product of SRY gene is sex-determining region Y protein.
This protein is involved in male sexual development.
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353. Which of the following is a nucleoside?

4 N
a) Adenine

\§ J

4 N
b) Uridine

\§ J

4 N
c) Thymine

\§ J

4 N
d) Guanine

\§ J

Correct Answer - B
Ans. is. B. Uridine
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354. RNA polymerase has which activity

4 N\
a) Primase

g J

4 N\
b) Helicase

g J

4 N\
c) Ligase

g J

4 N\
d) Topoisomerase

g J

Correct Answer - A

DNA synthesis cannot commence with deoxyribonucleotides
because DNA polymerase cannot add a mononucleotide to another
mononucleotide.

¢ Thus, DNA polymerase cannot initiate synthesis of complementary
DNA synthesis strand of DNA on a totally single stranded template.
o For this, they require RNA primer; which is a short piece of RNA
formed by enzyme primase (RNA polymerase) using DNA as a
template.

¢/ RNA primer is then extended by addition of deoxyribonucleotides.
¢ Later on, the ribonucleotides of the primer are replaced by
deoxyribonucleotides.

¢ Primase is actually a DNA primase which has RNA polymerase
activity. This DNA primase is also called DNA polymerase.
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355. Number of structural gene in Lac operon

4 N
a)3

\§ J

4 N
b) 4

\§ J

4 N
c)5

\§ J

4 N
d) 6

\§ J

Correct Answer - A

Lactose operone or Lac operon

The lac operon is a region of DNA in the genome of E. coli that
contains following genetic elements ?

I) Three structural genes :- These code for 3 proteins that are
involved in catabolism of lactose. These genes are 'Z' gene (codes
for P-galactosidase), "Y' gene (codes for galactoside permease), and
‘A’ gene (codes for thiogalactoside transacetylase).

i) Regulatory gene (lac i) It'produces repressor protein.

iii) A promotor site (P) :-It\is the binding site for RNA polymerase. It
contains two specific regions ?

a) CAP site (Catabolite activator protein binding site).

b) RNA polymerase binding site

Iv) An operator site (0) :- Repressor binds to this site and blocks
transcription.

3 Structural genes are expressed only when '0' site is empty
(repressor is not bound) and the CAP site is bound by a complex of
cAMP and CAP (catabolite gene activator protein).
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356. The enzyme involved in initiation of
peptide chain synthesis-

4 N
a) Topoisomerase
\§

( 1\

b) Transformylase
\§ J

( 1\

c) RNA polymerase
\§

( 1\

d) Peptidyl transferase
\§

Correct Answer - B

Ans. 'B' Transformylase

Steps in eukaryotic translation (protein synthesis)

There are three major steps, in protein synthesis (translation):- (i)
Initiation, (ii) Elongation; and (iii) Termination.

e In prokaryotes and in mitochondria, the first amino acid methionine
is modified by formylation, i.e. the initiator tRNA carries an N-
formylated methionine. The formyl group is added by the enzyme
transformylase (formyl-transferase).

¢ In Eukaryotes, the initiator tRNA carries a methionine that is not
formylated.
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357. Most common physiological form of DNA

4 N
a) A-form

\§ J

4 N
b) B-form

\§ J

4 N
c) Z-form

\§ J

4 N
d) C-form

\§ J

Correct Answer - B

DNA can exist in at least six forms, i.e. A, B, C, D, E and Z.

The B-form of DNA is the most common form of DNA and is right-
handed helix.

It is the strandard DNA structure with 10-base pairs per turn.
Watson and Crick model describes the B-form of DNA.

Other forms of DNA are A-form (contains 11 base pairs per turn and
is right handed helix) and Z-form (contains 12 base pairs per turn
and is left handed helix).

Z-form is favored by alternating G-C sequences in alcohol and high
salt solution; and is inhibited by alternating A-T sequnces (Note-B
form has minimum base pairs per turn, i.e. 10).
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358. Quarternary ammonium compound
disinfectants are ?

4 N
a) Anionic

\§ J

4 N
b) Cationic

\§ J

4 N
c) Neutral

\§ J

4 N
d) Gases

\§ J

Correct Answer - B

Quaternary ammonium compounds are_ cationic detergents.
They have microcidal and viricidal activities.
They can be used for instrument disinfection and skin antisepsis.
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359. AST/ALT > 2 occurs in deficiency of

4 N
a) Glucose-6-phosphotase

\§ J

4 N

b) Branching enzyme
-

( 1\

c) Acid maltase
\§ J

p
d) Liver phosphorylase
\§

Correct Answer - C

Ans. is 'c' i.e., Acid maltase [Ref Read below]

¢ In liver diseases, ALT (alanine transaminase) is elevated more than
AST (aspartate transaminase). So, in liver diseases ALT/ AST ratio
Is elevated.

¢ But, when AST is higher than ALT, a muscle, source of these
enzymes should be considered.

¢ Among the given options, only‘acid maltase deficiency (Pompe's
disease) is myopathic form of glycogen storage disease (muscular
glycogenosis). Thus, AST/ALT ratio may be more than 2.

o Other three options are liver glycogenoses (AST/ALT <1, as ALT is
raised more than AST).
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360. Rate limiting step in heme synthesis is
catalyzed by ?

( 1\

a) ALA dehydratase
\§

( 1\

b) ALA synthase
\§

4 N
c) UPG decarboxylase

\§ J

4 N
d) Ferrochelatase

\§ J

Correct Answer - B

Ans. B. ALA synthase

Synthesis of heme

¢, Heme synthesis takes place in all cells, but occurs to greatest extent
in bone marrow and liver.

¢ The first step in the synthesis of-theme is the condensation of glycine
and succinyl Co-A to form &-aminolevulinic acid (Delta-ALA), which
occurs in mitochondria.

¢ This reaction is catalyzed by Delta-ALA synthase which requires
pyridoxal phosphate (RLP) as cofactor.

¢ This is the rate limiting step in heme synthesis.
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361. Rate limiting step in porphyrine

synthesis -

Ve

a) ALA dehydratase
\§

Ve

b) ALA synthase
\§

Ve

c) UPG decarboxylase

-

Ve

d) Ferrochelatase
\§

Correct Answer - B
Ans. is. B. ALA synthase
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362. Heme synthesis requires

4 N
a) Ferrous iron

\§ J

4 N
b) Glycine

\§ J

4 N

c) Succhyl CoA
-

h
d) All
\§

Correct Answer - D
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363. End product of porphyrin metabolism ?

( 1\

a) Albumin
\§ J

>
b) CO, & NH,

\§ J

4 N
c) Bilirubin

\§ J

4 N
d) None

\§ J

Correct Answer - C

Ans. is 'c' i.e., Bilirubin

Heme is the most important porphyrin.
It is degraded into bilirubin.
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364. Strongest interactions among the
following

( 1\

a) Covalent
\§ J

p
b) Hydrogen
\§

( 1\

c) Electrostatic
\§ J

p
d) Van der Waals
\§

Correct Answer - A

Ans. A. Covalent

Strongest bond — Covalent

Weakest bond — Van der wals forces

Moleucular interactions

There are two types of interactions between molecules that stabilize
molecular structures :-

.| Covalent bonds, e.g. peptide-bonds and disulphide bonds.

>.| Non-covalent bonds.
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365. Which of the following is a
homopolysaccharide?

( 1\

a) Heparin
-

p
b) Chitin
-

( 1\

c¢) Hyaluronic acid
\§

( 1\

d) Chondroitin sulfate
\§

Correct Answer - B

Ans. is 'b' i.e., Chitin

Polysaccharides are classified into ?

a) Homopolysaccharides (Homoglycans) :- This type of
polysaccharide is made up of several units of same monosaccharide
unit only. Examples are starch (multiple units of glucose), glycogen
(multiple units of glucose), cellulose (multiple units of glucose), Inulin
(multiple unit of fructose), Dextrin, Dextran (multiple units of
glucose), and chitin.

b) Heteropolysaccharides (Heteroglycans) :- This type of
polysaccharide contains two or more different types of
monosacharide units. Examples are heparin, heparan sulfate,
chondroitin sulfate, dermatan sulfate, hyaluronic acid, keratan
Sulfate and blood group polysaccharides.
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366. Proteins are separated on the basis of
charge in ?

( 1\

a) SDS-PAGE
g

( )
b) Ultracentrifugation

- J

( )

c) Affinity chromatography
-

>
d) HPLC
g

Correct Answer - D
Ans. is'd'i.e., HPLC
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367. Following is true regarding sulhydryl
groups except?

4 N
a) They are present in coenzyme A and lipoic acid
\§

4 N
b) They are present in Captopril and penicillamine
\§

4 N
c) They are not involved in reduction of peroxides
\§

4 N
d) They are present in cysteine
\§

Correct Answer - C

Ans. is 'c' i.e., They are not involved in reduction of peroxides

o Sulfhydryl Group (or thiol group)

¢ Itis an SH group of organic compounds.

¢ Sulfhydryl groups have great and varied reactivity. They oxidize
easily, with the formation of disulfides and

¢| sulfenic, sulfinic, or sulfonic acids, and they readily undergo
alkylation, acylation, and thiol-disulfide exchange.

¢ They form mercaptides upon reacting with the ions of heavy metals,
and they form mercaptals and mercaptols upon reacting with
aldehydes and ketones, respectively.

¢ Sulfhydryl groups play an important role in biochemical processes.
¢ The sulfhydryl groups of coenzyme A, lipoic acid, and 4'-
phosphopantotheine participate in enzymatic reactions for the
formation and transfer of acyl residues that are related to lipid and
carbohydrate metabolism.

¢ The sulfhydryl groups of glutathione play an important role in the
neutralization of foreign organic compounds and the reduction of
peroxides; they are also of major importance in the fulfillment by
glutathione of its function as a coenzyme.

| In proteins, residues of the amino acid cysteine have sulfhydryl
groups.
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¢/ As components of the active centers of a number of enzymes,
sulfhydryl groups participate in the catalytic effect of the enzymes
and in the binding of substrates, coenzymes, and metal ions.

¢ Drugs containing sulfhydryl groups are: captopril, zofenopril and
penicillamine.
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368. Replacement of columnar epithelium in
respiratory tract to squamous epithelium
is ?

a) Hyperplasia
\§

p
b) Hypoplasia
\§

4 N
c) Metaplasia
\§

( 1\

d) None of the above
\§ J

Correct Answer - C

Ans. is "c'i.e., Metaplasia

Metaplasia

o Metaplasia is a reversible change in‘which one differentiated cell
type is replaced by another differentiated cell type.

¢, Metaplasia represents an adaptive substitution of cells that are
sensitive to stress by cell types better able to withstand the adverse
environment.
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369. In apoptosis, protein hydrolysis is due to
activation of

4 N
a) lipases

\§ J

4 N
b) Transcarboxylase

\§ J

4 N
c) Catalase

\§ J

4 N
d) Caspases

\§ J

Correct Answer - D

Answer- D. Caspases

The execution phase of apoptosis

¢/ In this phase, initiate caspases (Caspase - 8 & 9) activate other
caspases known as execution Caspases (Caspases- 3 & 7). After
being activated the caspases act-on many cellular components.

¢/ In the nucleus, the target of caspase activation includes proteins
involved in transcription, DNA replication, and DNA repair. Caspases
activate endonucleases (DNAases) that causes double-stranded
breaks in DNA.
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370. Execution caspases of apoptosis are

( 1\

a) Caspase 1 &3
\§

p
b) Caspase 3 &5
\§

( 1\

c) Caspase 1 &5
\§

p
d) Caspase 3 &7
\§

Correct Answer - D

Answer- D. Caspase 3 & 7

Initiate caspasess — Caspase - 8 & 9.

Execution caspases — Caspase - 3 & 7.

Initiate caspases are activated in initiation phase of apoptosis.
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371. Execution caspases of apoptosis are ?

( 1\

a) Caspase 1 &3
\§

p
b) Caspase 3 &5
\§

( 1\

c) Caspase 1 &5
\§

p
d) Caspase 3 &7
\§

Correct Answer - D
Ans.is'd' i.e., Caspase 3 & 7
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372. Annexin Visa marker of

( 1\

a) Apoptosis

\§ J

4 N
b) Necrosis

\§ J

4 N
c) Artherosclerosis

\§ J

4 N
d) Inflammation

\§ J

Correct Answer - A

Ans. is 'a' i.e., Apoptosis

o Annexin V assays provides simple and effective method to detect
apoptosis at a very early stage.

o This assay makes advantage of the fact that phosphatidylserine
(PS) is translocated from the inner (cytoplasmic)

leaflet of the plasma membrane to-the outer (cell surface) leaflet
soon after the induction of apoptosis and that the

annexin V protein has strong specific affinity for phosphatidyl serine.
o Phosphatidyl serine on-the outer leaflet is available to bind labelled
annexin V providing the basis for a simple staining assay.

o All of the annexin.proteins share the property of binding calcium
and phospholipids:

o Annexin V is a cause of syndrome called antiphospholipid antibody
syndrome.

o Annexin V normally forms a shield around certain phospholipid
molecules that blocks their entry into coagulation (clotting) reactions.
o In the antiphospholipid antibody syndrome; the formation of the
shield is disrupted by the abnormal antibodies. Without the shield,
there is an increased quantity of phospholipid molecules on cell
membranes speeding up coagulation reactions and causing the
abnormal blood clotting characteristic of antiphospholipid antibody
syndrome.
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373. Lipid peroxidation of polyunsaturated
lipids of subcellular membranes
produces ?

( 1\

a) Lipofuscin

\§ J

4 N
b) Hemosiderin

\§ J

4 N
c) Both of above

\§ J

4 N
d) None of above

\§ J

Correct Answer - A

Ans. is 'a' i.e., Lipofuscin

| Lipofuscin is an insoluble pigment, also known as lipochrome or
wear-and-tear pigment.

| Lipofuscin is composed of polymers of lipids and phospholipids in
complex with protein, suggesting that it is derived through lipid
peroxi- dation of polyunsaturated lipids of subcellular membranes.
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374. Hypertrophy is -

a) Increase in cell number

\§ J

4 N
b) Increase in cell size

\§ J

4 N
c) Decrease in cell number

\§ J

4 N
d) Decrease in cell size

\§ J

Correct Answer - B

Ans. is 'B' i.e., Increase in cell size

Hypertrophy

* Hypertrophy refers to an increase in thesize of cells without
increase in the number, resulting in an-increase in the size of tissue.
* Hypertrophy involves cell enlargement without cell division.

* So, hypertrophied organ has justlarger cells, but no new cells (by
contrast, in hyperplasia there.is increase in number of new cells
without increase in size).

* Nuclei in hypertrophied-cells have a higher DNA content than in
normal cells because the cells arrest in the cell cycle without
undergoing mitosis.

* Myocardium (heart muscle) and skeletal muscle undergo
hypertrophy.

* The most common stimulus for hypertrophy is increased workload.
Mechanism of hypertrophy

* The increase in cell size is due to synthesis of more structural
proteins.

* The genes that are induced during hypertrophy include those
encoding transcription factors (C-fos, C-jun), growth factors (TGF-(3,
TGF- 1, FGF); and vasoactive agents (a-agonists, endothelin-1,
angiotensin II).

* There may also be a switch of contractile proteins from adult to
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fetal or neonatal forms, e.g., during myocardial hypertrophy, the a-
myosin heavy chain is replaced by 13-form of the myosin heavy
chain, which leads to decrease myosine ATPase activity and a
slower, more energetically economical contraction.

* In addition, some genes that are expressed only in embryonic life
are re-expressed in hypertrophied myocardium, e.g., in the
embryonic heart, the gene for Atrial natriuratic peptide (ANP) is
expressed in both atrium and ventricle. After birth, ventricular
regulation of the gene is down regulated. Myocardial hypertrophy is
associated with reinduction of ANF gene expression. ANP induces
salt excretion by kidney L blood volume & pressure, decrease work
load.

Why do these changes occur ?

* As already explained, the most common stimulus for myocardial
hypertrophy is increased workload.

* All the above morphological changes that occur in hypertrophy
either increase muscle activity (to handle the increased workload) or
decrease the workload to heart.
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375. Metastatic calcification is characterized
by ?

4 N
a) Hypercalcemia
\§

4 N
b) Hypocalcemia
\§

4 N
c) Eucalcemia

\§ J

4 N
d) None of the above

\§ J

Correct Answer - A

Ans. is 'a’ i.e., Hypercalcemia

Pathologic calcifications

¢ Dystrophic calcification: Deposition of ‘Calcium at sites of cell injury
and necrosis.

¢ Metastatic calcification: Deposition of calcium in normal tissues,
caused by hypercalcemia (usually a consequence of parathyroid
hormone excess)
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376. Calcification of soft tissues without any
distrubance of calcium metabolism is
called -

4 N
a) lonotrophic calcification
\§

( )
b) Monotrophic calcification
-

4 N
c) Dystrophic calcification
\§

( 1\

d) Calcium induced calcification
\§ J

Correct Answer - C
Ans. is 'c' i.e., Dystrophic calcification
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377. Necrosis with cell bodies retained as
ghost cells is ?

4 N
a) Coagulative necrosis
\§

4 N
b) Liquefactive
\§

4 N
c) Caseous

\§ J

4 N
d) None

\§ J

Correct Answer - A

Ans. is 'a' i.e., Coagulative necrosis

¢ The microscopic anatomy of coagulative necrosis shows a lighter
staining tissue containing no nuclei with very little structural damage,
giving the appearance often quoted-as "Ghost cells" -> outlines of
cells are retained so that the cell type can still be identified but their
cytoplasmic and nuclear details-are lost.
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378 The Fenton reaction leads to free radical generation when:

4 N
a) Radiant energy is absorbed by water

\§ J

4 N
b) Ferrous ions are converted to ferric ions

\§ J

4 N
c) Nitric oxide is converted to peroxynitrite anion

\§ J

4 N
d) Hydrogen peroxide is formed by, myeloperoxidase

\§

Correct Answer - B

Fenton reaction involves the ferrous iron catalyzed conversion of hydrogen peroxide into a
hydroxide ion and a hydroxyl free radical with the concurrent oxidation of ferrous iron to
ferric iron.

Fenton reaction: H.J.H Fenton discovered in 1894-that several metals have a special
oxygen transfer properties which improve the use of hydrogen peroxide.

Actually, some metals have a strong catalyticpower to generate highly reactive hydroxyl
radicals (.OH).

Since this discovery, the iron catalyzed-hydrogen peroxide has been called Fenton's
reaction.

Hydrogen peroxide is converted to hydroxyl radicals in the Fenton reaction.

The iron can exist in a number of different oxdation states. Therefore the oxidation of fe2+
by h202 can proceed through a one electron transfer or a two electron transfer. Fentons
reaction is an inner sphere one electron transfer process. The h202 forms a complex
with fe2+ before electron transfer takes place. After addition of the iron and the hydrogen
peroxide, they are going to react together to generate some hydroxyl radicals as it shows in
the following equations:

Fe2+ + H202 ----> Fe3+ + .OH + OH-

Fe3+ + H202 ----> Fe2+ + .OOH + H+

Importance: Hydroxyl radicals are the most powerful of the reactive oxygen species.It is
capable of destroying any organic molecule.

Uses: Used to treat a large variety of water pollution such as phenols, formaldehyde,
BTEX, pesticides and rubber chemicals.

Ref: Free Radicals in Medicine, By Radu Olinescu, Dr. Terrance L. Smith, Page 28
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379. Which of the following is not a free
radical scavenger -

4 N
a) Glutathione peroxidase

\§ J

4 N

b) Superoxide dismutase
\§

Ve N\
c) Catalase

g J

4 N\
d) Xanthine oxidase

g J

Correct Answer - D

Answer- D. Xanthine oxidase

Free radical scavgers (anti-oxidants).in-body

| Non - enzymatic — Vitamins E, A & C{ glutathione, cysteine,
ceruloplasmin, transferrin, lactoforrin, ferritin.

).| Enzymes — Catalase, superoxide dismutase, glutathione
peroxidase
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380. Enzyme that protects the brain from free
radical injury is -

4 N
a) Myeloperoxidase
\§

4 N
b) Superoxide dismutase
\§

( 1\

c) MAO
-

p
d) Hydroxylase
\§

Correct Answer - B

Ans. is 'b' i.e., Superoxide dismutase

Antioxidant mechanisms

Cells have multiple mechanisms to remove free radicals and thereby
minimizing injury.

Several nonenzymatic and enzymatic systems contribute to the
inactivation of free radical reactions.

A. Non-enzymatic system

o Antioxidants (Vit 'E', Vit A, Vit C, glutathione and Cysteine) block
the initiation of free radical formation and inactivate free radicals.

o Tissue proteins (transferrin, ferritin, lactoferrin, and ceruloplasmin).
As already explained, iron and copper can catalyze the formation of
free radicals, these transport and storage proteins decrease the
reactive free iron and copper, thereby minimizing the free radical
formation.

B. Enzymatic system

0 A series of enzymes act as free radical-scavenging systems and
breakdown hydrogen peroxide and superoxide anion.

1. Catalase

o Present in peroxisomes and decomposes H202

2 H9, 0,+ 2 H,0
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|2 Superoxide dismutase (SOD)
o0 Manganese - superoxide dismutase is present in mitochondria,
while copper-zinc-superoxide dismutase is found in the cytosol.
o It converts superoxide to H202

20,-+2H SOD 2 H,0,+ 02
3. Glutathione peroxidase
o Present in mitochondria & cytosol. o It catalyzes free radical
breakdown.
H,0,+2 G SH__ GSSG+2H20
20H+ 2 G SH _ > GSSG+2H20
o The intracellular ratio of oxidized glutathione (GS S G) to
reduced glutathione (G S M) is a reflection of the oxidative state of
the cell.
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381. Cellular swelling with blebs and myelin
figures are the changes seen in

( )
a) Reversible cell injury

- J

( )
b) Irreversible cell injury

- J

( )

c) Metaplasia
\§

p
d) Anaplasia
\§

Correct Answer - A

Answer- A. Reversible cell injury

Pathological features of reversible cell injury are : Cellular swelling
(earliest); loss of microvilli; cytoplasmic membrane blebs; ER
swelling; Myeline figures; detachment of ribosome from ER;
cytoplasmic (lipid) vacuole; clumping of chromatin.
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382. First change seen in acute inflammation

IS:

September 2009
a) Increased permeability
b) Vasodilation

c¢) Neutrophil migration
-

( 1\

d) Vasoconstriction
\§ J

Correct Answer - D

Ans. D: Vasoconstriction

Cardinal signs:

¢/ Rubor (redness) due to dilatation.of arterioles

¢ Calor (heat)

¢ Dolor (pain) due to pressure on nerve endings by edema fluid and
chemical mediator bradykinine

¢/ Tumor (swelling) due tocedema.

¢ Functio laesa (loss of function) due to inhibition of movement by pain
and tissue necrosis.
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383. Leukocyte adhesion to endothelium is

mediated by all except ?

Ve

a) L selectin
\§

Ve

b) E selectin
\§

Ve

c) VCAM 1
g

>
d) VCAM 4
g

Correct Answer - D

Ans.is'd'i.e., VCAM 4

Endothelial molecule P-selectin
E-selectin ICAM- 1 VCAM-1 Glycam-1
CD 31 (PECAM)
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384. Endothelial molecule participating in
rolling is

( 1\

a) CD 34
\§

h
b) CD 65
\§

( 1\

c) CD 56
\§

>
d) CD 100
\§

Correct Answer - A

Answer- A. CD 34

Adhesion molecules involved in Rolling :

.| Endothelial molecules : P-selectin, E-selectin, GlyCam-1, CD-34.
)| Leucocyte molecules : Sialyl-Lewis: X-modified protein, L-selectin.
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385. Matrix metalloproteinases is ?

( 1\

a) Cathepsin

\§ J

4 N
b) Zn metalloproteinases

\§ J

4 N
c) Cu metalloproteinases

\§ J

4 N
d) Cd metalloproteinases

\§ J

Correct Answer - A

Ans. is b i.e., Zn metalloproteinases

The outcome of the repair process of tissues is influenced by a
balance between synthesis and degradation of ECM proteins.

After its deposition, the connective tissue in the scar continues to be
modified and remodeled.

The degradation of collagens and other ECM components is
accomplished by a family of matrix metalloproteinases (MMPS), so
called because they are dependent on metal ions (e.g., zinc) for their
activity.

MMPs include interstitial collagenases, which cleave fibrillar collagen
(MMP-1, -2 and -3); gelatinases (MMP-2 and 9), which degrade
amorphous collagen and fibronectin; and stromelysins (MMP-3, -10,
and ,11), which degrade a variety of ECM constituents, including
proteo- glycans, laminin, fibronectin, and amorphous collagen.
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386. What generates intracellular signals
when cells are subjected to shear

stress
4 N
a) Cadherins
\§ J
4 N
b) Selectins
\§ J
4 N

c) Integrins
\§

( 1\

d) Focal adhesion molecules
\§ J

Correct Answer - D

Answer- D. Focal adhesion molecules

Focal adhesion complexes are large:(>100 proteins)
macromolecular complexes that can’be localized at
hemidesmosomes, and include proteins that can generate
intracellular signals when cells-are subjected to increased shear
stress, such as endothelium in the bloodstream, or cardiac myocytes
in a failing heatrt.
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387. True about wound healing with primary
intention is

( 1\

a) By day 5 epidermis recovers its normal thickness

\§ J

4 N
b) Intense inflammatory reaction

\§ J

4 N
c) Wound contraction occurs

\§ J

4 N
d) Abundant granulation tissue grows

\§ J

Correct Answer - A

Answer- A. By day 5 epidermis recovers its hormal thickness
Healing by primary intention

¢/ It occurs in wounds with opposed edges, e.g., surgical incision.
The healing process follows a series of sequential steps : -
Immediate after incision

¢ Incisional space filled with blood containing fibrin and blood cells.
¢ Dehydration of the surface clot forms scab that covers the wound.
Within 24 hours

¢ Neutrophils appear at the margins of wound.

In 24-48 hours

¢ Epithelial cells move from the wound edges along the cut margin of
dermis, depositing basement membrane components as they move.
¢ They fuse in the midline beneath the surface scab, producing a
continuous but thin epithelium layer that closes the wound.

By day 3

¢ Neutrophils are largely replaced by macrophages.

¢ Granulation tissue progressively invades the incision space.

¢ Collegen fibers now present in the margin but do not bridge the
incision.

By day 5

Incisional space is largely filled with granulation tissue.
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¢ Neovascularization is maximum.

¢ Collegen fibrils become more abundant and begin to bridge the
incision.

¢ The epidermis recovers its normal thickness.

During second week

¢ Leukocytes and edema have disappeared.

¢ There is continued accumulation of collegen and proliferation of
fibroblast.

By the end of first month

¢ Scar is made up of a cellular connective tissue devoid of
inflammatory infiltrate covered now by intact epidermis.
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388. The definition of exudate is

( 1\

a) Extravascular fluid that has a high protein concentration and
contains cellular debris

\§ J

4 N
b) Extravascular fluid that has a low protein concentration

\§ J

4 N
c) Extravascular fluid with high glucose concentration

\§ J

4 N
d) Extravascular fluid with low glucose concentration

\§ J

Correct Answer - A

Answer- A. Extravascular fluid that has a high protein
concentration and contains cellular debris

Exudate is an inflammatory fluid that contains high protein content,
cellular debris, and specific gravity >1.020. It occurs due to
increased vascular permeability.
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389. In tuberculosis the cytokine causing

fever is

4 N\
a) ILI

g J

4 N\
b) IL2

g J

4 N\
c) IL3

g J

4 N\
d) IL4

g J

Correct Answer - A

Answer- A. ILI

Pyrogenes

Pyrogenes are substances that cause‘fever.

Pyrogens may be exogenous or endogenous

Exogenous -4 Bacterial toxins

Endogenous - IL-1, TNF-a,IL-6, Interferons, Ciliory's neurotropic
factor
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390. Which acute phase reactant induces
rouleaux formation

( 1\

a) C reactive protein
\§ J

p
b) Fibrinogen
-

4 N
c) Serum amyloid A

\§ J

4 N
d)IL1

\§ J

Correct Answer - B

Answer- B. Fibrinogen

Fibrinogen binds to red cells and causes them to form stacks
(rouleatix) that sediment more rapidly at unit gravity than do
individual red cells.
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391. Activation of naive B lymphocytes by
protein antigens is?

4 N
a) T Cell independent

\§ J

4 N
b) NK cell dependent

\§ J

4 N
c) NK cell independent

\§ J

4 N
d) T cell dependent

\§

Correct Answer - D

Ans.isdi.e., T cell dependent

Upon activation, B lymphocytes proliferate-and then differentiate into
plasma cells that secrete different classes of antibodies with distinct
functions.

Antibody responses to most protein antigens require T cell help and
are said to be T-dependent.

Many polysaccharide and lipid antigens cannot be recognized by T
cells but have multiple identical antigenic determinants (epitopes)
that are able to engage ‘many antigen receptor molecules on each B
cell and initiate the process of B-cell activation; these responses are
said to be T-independent.
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392. Mantoux test is based on which
hypersensitivity?

( 1\

a) Type 1
\§

p
b) Type 2
\§

( 1\

c) Type 3
\§

p
d) Type 4
\§

Correct Answer - D

Ans. is'd'i.e., Type 4

Following are the examples of type 4 hypersensitivity reactions
Type 1 diabetes mellitus

Hashimoto thyroiditis

Crohn's disease

Multiple sclerosis

Contact dermatitis

Mantoux test
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393. Atopy in hypersensitivity is ?

a) Systemic type | hypersensitivity
\§

( 1\

b) Local type | hypersensitivity
\§

( 1\

c) Systemic type Il hypersensitivity
\§

p
d) Local type Il hypersensitivity
\§

Correct Answer - B

Ans. is 'b'i.e., Local type | hypersensitivity
Anaphylaxis -3 Acute, potentially fatal, systemic.
Atopy ->Chronic, Nonfatal, Localized.
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394. Macrophage activation syndrome
characterized by all except ?

4 N\
a) Activation of CD 8 + T cells

g J

4 N\
b) Presence of cytokine storm

g J

4 N\
c) It is the other name for hemophagocytic lymphohistiocytosis

g J

4 N\
d) Low levels of plasma ferretin

g J

Correct Answer - D

Ans. is 'd' i.e., Low levels of plasma ferretin

Hemophagocytic Lymphohistiocytosis

¢/ Hemophagocytic lymphohistiocytosis (HLH) is a reactive condition
marked by cytopenias and signs and symptoms of systemic
inflammation related to macrophage activation. For this reason, it is
also sometimes referred to as macrophage activation syndrome.
Pathogenesis

¢, The common feature of all forms of HLH is systemic activation of
macrophages and CD8+ cytotoxic T cells.

¢ The activated macrophages phagocytose blood cell progenitors in
the marrow and formed elements in the peripheral tissues, while the
"stew"of mediators released from macrophages and lymphocytes
suppress hematopoiesis and produce symptoms of systemic
inflammation.

o These effects lead to cytopenias and a shock-like picture,
sometimes referred to as "cytokine storm" or the systemic
inflammatory response syndrome.

¢ Familial forms of HLH are associated with several different
mutations, all of which impact the ability of cytotoxic T cells and NK
to properly form or deploy cytotoxic granules.

¢/ The most common trigger for HLH is infection, particularly with
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Epstein-Barr virus (EBV).

Clinical Features

¢ Most patients present with an acute febrile illness associated with
splenomegaly and hepatomegaly.

¢ Hemophagocytosis is usually seen on bone marrow examination,
but is neither sufficient nor required to make the diagnosis.

¢ Laboratory studies typically reveal anemia, thrombocytopenia, and
very high levels of plasma ferritin and soluble IL-2 receptor, both
indicative of severe inflammation, as well as elevated liver function
tests and triglyceride levels, both related to hepatitis.

¢/ Coagulation studies may show evidence of disseminated
intravascular coagulation. If untreated, this picture can progress
rapidly to multiorgan failure, shock, and death.

Treatment

¢/ Involves the use of immunosuppressive drugs and "mild"
chemotherapy.

¢ Patients with germline mutations that cause HLH or who have
persistent/resistant disease are candidates for hematopoietic stem
cell transplantation.

¢ Without treatment, the prognosis is grim, particularly in those with
familial forms of the disease, who typically survive for less than 2
months.
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395. HLA associated with rheumatoid arthritis
is ?

a) HLA B27
g

>
b) HLA DR 4

- J
( 1\

c) HLABI9
g

>
d) HLA DR2
g

Correct Answer - B

Ans.is 'b'i.e. HLA DR4

Associated with the development of Rheumatoid arthritis
*HLA-DR 4

* HLA-DR 10

*HLA-DR9

Protects against the development of Rheumatoid arthritis
*HLA-DRS5
*HLA-DR 2
*HLA-DR 3
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396. Which of the following interleukin is
secreted by T helper 2 cells?

4 N\
a) IL 11

g /

4 N\
b) IL 7

g /

4 N\
c)IL1

g /

4 N\
d) IL 13

g /

Correct Answer - D
Ans.is'd"i.e., IL 13
A) T helper - 1 (Tg,') secretes 4 IL-2 and interferon - y

B) T helper - 2 (T,?) secretes -> IL-4, IL-5, IL-6, IL-13
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397. Interleukin 2 is produced by

4 N
a) T helper cells 1
\§

p
b) T helper cells 2
\§

( 1\

c) Natural killer cells
\§ J

p
d) Basophils
\§

Correct Answer - A
Ans.is'a'i.e., T helper cells 1
A) T helper - 1 (Tg,') secretes 4 IL-2 and interferon - y

B) T helper - 2 (T,?) secretes -> IL-4, IL.-5, IL-6, IL-13
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398. Non professional antigen presenting cell
is AIE ?

( 1\

a) Endothelial cell
\§ J
4 N

b) Epidermal cell
\§

( 1\

c) Fibroblasts

- J

p
d) Red blood cells
\§

Correct Answer - D

Ans. is 'd' i.e., Red blood cells

Non-professional antigenpresenting cell

¢ A non-professional APC does not constitutively express the Major
Histocompatibility Complex class II(MHC class Il) proteins required
for interaction with naive T cells; these are expressed only upon
stimulation of the non? professional APC by certain cytokines such
as IFN-y.

¢ All nucleated cells express the Major Histocompatibility Complex
class | necessary to be considered a nonprofessional APC.

o As erythrocytes do-not have a nucleus, they are one of the few cells
in the body that cannot display antigens.
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399. Large granular lymphocytes are ?

4 N
a) B cells

\§ J

4 N
b) NK cells

\§ J

4 N
c) T cell

\§ J

4 N
d) Plasma cells

\§ J

Correct Answer - B

Ans. is 'b' NK cells

Null cells (Large granular lymphocytes)

¢/ Null cells are called so because they lack features of surface
markers of both B and T lymphocytes.

¢ The account for 5 to 10% of peripheral blood lymphocytes.

o They are also called "large granular lymphocytes (LGL)" as they
contain large azurophilic cytoplasmic granules.

¢ Members of this group are:

a) Antibody dependent cytotoxic cells (ADCC)

b) Natural killer cells (NK Cells)
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400. NK cell shows presence of ?

( 1\

a) CD 44
g

h
b) CD 16
\§

( 1\

c) CD 54
\§

p
d) CD 32
-

Correct Answer - B

Ans.is'b'i.e., CD 16

¢ These cells possess cytotoxic activity against virus infected cells,
tumor cells and transplanted foreign cells.

o Cytotoxicity of NK cells is neither antibody dependent nor MHC
restricted. Activity is nonimmune as.it does not require antigenic
stimulation.

ol NK-cells are positive for CD16:and CD56.

o| NK cells are usually negative for CD3, but a subset is positive for
CD3 called NK/T-cells.
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401.LE cell is seenin ?

4 N
a) Lupus erythmatosus
\§

4 N
b) Lupus vulgaris
\§

4 N
c) HNPCC

\§ J

4 N
d) Medullary carcinoma of thyroid

\§ J

Correct Answer - A

Ans. is 'a' i.e., Lupus erythematousus

¢ In SLE, antinuclear antibodies (AN Ps) can not penetrate intact cells.
¢ However, nuclei are exposed, ANA can bind to them.

o/ In tissues, nuclei of damaged cells react with ANAs, lose their
chromatin pattern, and become homogeneous, to produce lupus -
erythematous (LE) bodies or hemotoxylin bodies.

¢ When these LE bodies are engulfed by phagocytic cells (neutrophil
or macrophage/monocyte), the phagocytic cells are called LE cells.
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402. Increased permeability in acute
inflammation is due to?

4 N\
a) Histamine

g J

4 N\
b) IL-2

g J

4 N\
c) TGF-(3

g J

4 N\
d) FGF

g J

Correct Answer - A

Ans. is 'a' i.e., Histamine

¢ Formation of endothelial gaps in venules;.i.e. immediate transient
response is the most common mechanism causing increased
vascular permeability in acute inflammation.

¢ Mediators involved in this mechanism are :-

¢ Immediate (more important).: Histamine, bradykinin, leukotrienes,
neuropeptide substance P«

o, Somewhat delayed: IL-1, TNF, IFN-y
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403. Inceased accumulation of fluid in the
interstitial space is described as ?

4 N
a) Edema

\§ J

4 N
b) Effusion

\§ J

4 N
c) Transudate

\§ J

4 N
d) Exudate

\§

Correct Answer - A

Ans.is'a'i.e., Edema

Edema: accumulation of fluid in the interstitial space
Effusion: accumulation of fluid in the body cavities
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404. Hyperimmune IgE syndrome is also
called

( 1\

a) Jobs syndrome
\§

4 N
b) Wiscott Aldrich syndrome

\§ J

4 N

c) Chediak-Higashi syndrome
\§

( 1\

d) Digeorge syndrome
\§

Correct Answer - A

Answer- A. Jobs syndrome

Job's syndrome, also called Hyper-IgE syndrome or
Hyperimmunoglobulin E syndrome, is ‘an autosomal dominant
disorder due to mutations in Signal Transducer and Activator of
Transcription-3 (STAT-3).

There is defect in phagocytosis: IgE levels are elevated. Other
immunoglobulins are normal.
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405. Cells responsible for GVHD is ?

4 N
a) Immunocompetent T cell donor

\§ J

4 N
b) Immunocompetent T Cell recipient

\§ J

4 N
c) Immunocompetent B cell donor

\§ J

4 N
d) Immunocompetent B cell donor

\§ J

Correct Answer - A

Ans. is 'a' i.e., Inmunocompetent T-cell donor

Graft- versus-host disease (GVHD) :?

GVHD occurs when immunologically competent cells (T cells) or
their precursors are transplanted into immunologically crippled
recipients, and the transferred cells.recognize alloantigens in the
host and attack host tissues.

Most commonly involved tissues in Graft versus host disease :-
o Liver

o Skin

o/ Gut
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406. Leukocyte migration through
endothelium is induced by ?

4 N
a) Selectin

\§ J

4 N
b) N CAM

\§ J

4 N
c) C CAM

\§ J

4 N
d) PECAM

\§ J

Correct Answer - D

Ans.is'd'i.e., PECAM

¢ Migration of the leukocytes through the endothelium is called
transmigration or diapedesis.

¢ Transmigration of leukocytes occurs mainly in postcapillaryvenules.
¢ The molecules involved in transmigration are member of the
immunoglobulin superfamily.called CD31 or PECAM-1 (platelet
endothelial cell adhesion molecule).
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407. Complement CI synthesized from -

4 N
a) Liver
\§ J

p
b) Macrophage
\§

( 1\

c) Intestinal epithelium
- J

p
d) Endothelium
\§

Correct Answer - C

Answer- C. Intestinal epithelium

Cl is synthesized in intestine; C2 and C4 are synthesized by
macrophages; C5 and C8 are synthesized in spleen; and C3, C6
and C9 are synthesized in liver.

[Ref: Short textbook of medical microbiology by Satish Gupte p. 92]
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408. RAST test is used in diagnhosis of

( )
a) Allergic dermatitis
-

4 N\
b) Seborrhoeicdematitis

g J

4 N\

c) Mycosis fungoides
\§

( 1\

d) Squamous cell carcinoma
\§ J

Correct Answer - A

Ans. is 'a' i.e., Allergic dermatitis

RAST : Radioallergosorbent assay

¢ Itis the method used to measure total as-well as specific IgE against
a particular allergen or a complex.

Diagnostic tests in allergic contact dermatitis

Diagnostic Tests (if indicated)

Patch testing

Photopatch testing

Tests for immediate hypersensitivity

Radioallergosorbent assay test (RAST)

Open and semiopen patch tests (read at 10 and 45 minutes)
o Prick test

¢ Scratch-chamber test

Repeat open application "use” test

Potassium hydroxide examination to fungi, glass fibers
Fungal, bacterial, and viral smears and cultures

Skin biopsies

Dimethylglyoxime test for detecting nickel, other tests (detection of
chromates and formaldehyde)

¢/ Chemical analysis
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409. Perform are produced by

( 1\

a) NK cell
\§ J
4 N

b) Cytotoxic T cell
\§

( 1\

c) Plasma cell
\§ J

p
d) Monocyte
\§

Correct Answer - A

Answer- A. NK cell

Perforins are hole forming proteins, cause transmembrane pores
through which cytotoxic factors enter the cell and destroy it by
apoptosis.

Perforins are produced by:

N.K. Cells

[Ananthanarayan 126]
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410. HLA B51 is associated with ?

4 N
a) Behcet's disease
\§ J
4 N

b) Chrug strauss syndrome
\§

4 N
c) Microscopic polyangitis
\§

( 1\

d) Polyarteritis nodosa
\§ J

Correct Answer - A

Ans. is 'a' i.e., Behcet's disease

Behcet's disease :?

¢ Behcet disease is a small- to medium-vessel neutrophilic vasculitis
that classically presents as a clinical triad of recurrent oral aphthous
ulcers, genital ulcers, and uveitis.

¢ There can also be gastrointestinal-and pulmonary manifestations,
with disease mortality related-to;severe neurologic involvement or
rupture of vascular aneurysms. There is an association with certain
HLA haplotypes (HLAB51,.in particular)
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411. EBV receptor mimics ?

( 1\

a) CD 20
\§

h
b) CD 21
\§

( 1\

c) CD 22
\§

>
d) CD 23
\§

Correct Answer - B
Ans.is'b'i.e., CD 21
o/ CD 21 -> EBV receptor : Mature B cells and follicular dendritic cells.
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412. Trauma to breast causes which type of
necrosis ?

4 N
a) Coagualtive necrosis
\§

( )
b) Liquefactive necrosis
-

4 N
c) Caseous necrosis

\§ J

4 N
d) Fat necrosis

\§ J

Correct Answer - D

Ans. is 'd' i.e., Fat necrosis

Fat necrosis

Fat necrosis may be of two types : ?

Enzymatic fat necrosis

¢ This is due to action of /ipase on adipose tissue.

¢/ It occurs most frequently in acute pancreatitis due to leakage of
lipase.

¢ Depending on the severity of acute pancreatitis, fat necrosis may
occur in : - a Adipose tissue contiguous to pancrease,
retroperitoneal fat.

¢ Adipose tissue in-anterior mediastinum.

e Bone marrow

o, Omental and abdominal fat

Nonenzymatic or Traumatic fat necrosis

¢ Occurs due to trauma

| Is seen in subcutaneous tissue of breast, thigh, and abdomen.
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413. Most common cause of death In
amyloidosis is ?

4 N
a) Heart failure

\§ J

4 N
b) Renal failure

\§ J

4 N
C) Sepsis

\§ J

4 N
d) None

\§ J

Correct Answer - A

Ans. is 'a' i.e., Heart Failure

"Most common cause of death is heatrt failure and/or abnormal
cardiac rhythm' Essentials pathology
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414. Fibrosis is due to ?

( 1\

a) TGF-
\§

p

b) TNF -
- J
( )

c)IL-7
g

>
d) IL - 10
g

Correct Answer - A

Ans.is'a'i.e., TGF- 13

"TFG-b is practically always involved as an important fibrogenic
agent” — Robbins

¢ Mediaters involved in fibrosis :?

), Growth factors :- TGF-(3, PDGF, FGF

Ii) Cytokines : IL-1, IL-4, TNF,1L-13
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415. Most important growth factors in
angiogenesis ?

( 1\

a) PDGF
g

p
b) TGF alpha
\§

( 1\

c) TGF beta
\§

>
d) VEGF
g

Correct Answer - D

Ans.is'di.e., VEGF

o, Two most important angiogenic factors are :

), Vascular endothelial growth factor (VEGF) —> most
important.

Ii) Basic fibroblast growth factor (FGF-2).
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416. Which is the best marker of SLE ?

4 N\
a) Anti Sm antibodies

g J

4 N\
b) Anti dsDNA antibodies

g J

4 N\
c) Anti histone antibodies

g J

4 N\
d) Anti Ro Antibodies

g

Correct Answer - B

Ans. is 'b' i.e., Anti dsDNA antibodies

Antibodies to double - stranded DNA and the Smith (Sm) antigen are
virtually diagnostic of SLE".
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417. Pendred syndrome due to mutation of ?

4 N
a) Bartillin

\§ J

4 N
b) Pendrin

\§ J

4 N
c) Fibrillin

\§ J

4 N
d) Reticulin

\§

Correct Answer - B

Ans. is 'b'i.e., Pendrin

Pendred syndrome or Pendred disease :?

¢ Pendred syndrome or Pendred disease is‘a genetic disorder leading
to congenital bilateral (both sides) sensorineural hearing loss and
goitre with occasional hypothyroidism.

¢/ It has been linked to mutations in.the PDSgene, which codes for the
pendrin protein (solute carrier. family 26, member 4, SLC26A4). The
gene is located on the long'arm of chromosome 7 (7g31). Itis an
autosomal recessive disorder.
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418. Inheritance pattern of myotonic
dystrophy is ?

4 N
a) Autosomal recessive

\§ J

4 N
b) Autosomal dominant

\§ J

4 N
c) X linked dominant

\§ J

4 N
d) X linked recessive

\§ J

Correct Answer - B

Ans. is 'b'i.e., Autosomal dominant

Myotonic dystrophy

¢ Myotonic dystrophy is an autosomal dominant multisys- tem disorder
associated with skeletal muscle weakness, cataracts,
endocrinopathy, and cardiomyopathy
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419. Neurofibromatosis shows which of the
following mode of inheritance ?

4 N\
a) AD

g J

e N\
b) AR

g J

4 N\
c) X linked dominant

g J

4 N\
d) X linked recessive

g J

Correct Answer - A

Ans. is 'a'i.e., AD

Neurofibromatosis shows autosomal dominant inheritance
pattern

¢ Single gene disorders (Mendelian disorders) typically follow one of
the three patterns of inharitance:?

.| Autosomal dominance

).| Autosomal recessive

.| X-linked

Autosomal dominant disorders

¢ Normally a gene pair has two alleles.

¢ When one allele becomes abnormal due to mutation it is called
heterozygous state.

¢/ When both the alleles become abnormal due to mutation it is called
homozygous state.

o| Autosomal dominant disorders are manifested in heterozygous
state, i.e. only if one allel is abnormal the disease will be manifested.
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420. The inheritance pattern of familial

Retinoblastomas is -

Ve

a) Autosomal recessive
\§

Ve

b) Autosomal dominant
\§

Ve

c) X-linked dominant
-

Ve

d) X-linked recessive
\§

Correct Answer - B

Ans. is 'b' i.e., Autosomal dominant
Huntington disease
Neurofibro-matosis

Myotonic dys-trohy

Tuberous scle-rosis
Retinoblastoma
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421. Gene responsible for Wilson disease is
situated on which chromosome?

Ve

a) Chromosome 11
\§

Ve

b) Chromosome 12
\§

Ve

c) Chromosome 13
\§

p
d) Chromosome 14

-

Correct Answer - C

Ans. is 'c'i.e., Chromosome 13

Wilson disease is an autosomal recessive disorder caused by
mutation of the ATP7B gene, resulting.in impaired copper excretion
into bile & failure to incorporate copper into ceruloplasmin.

The ATP 7 B gene is located on:chromosome 13.
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422. Barr body is NOT seen in:
PGI 07; WB 08

4 N
a) Turner syndrome
\§

4 N
b) Klinefelter syndrome

\§ J

4 N

c) Down's syndrome
\§

( 1\

d) Marfan's syndrome
\§ J

Correct Answer - A

Ans. Turner syndrome

Barr body (Sex - chromatin)

o It is a densely staining inactivated condensed X' chromosome that is
present in each somatic cells of female. o It is found in the nucleus.
¢ Itis used as a test of genetic femaleness -4 it is possible to
determine the genetic sex of‘an‘individual according as to whether
there is a chromatin mass present on the inner surface of the
nuclear membrane of cells with resting or intermitent nuclei.
Remember following fact and the question will seem very easy.

o/ Chromatid body (Barr body or sex chromatin) is derived from one of
the two X-chromosomes which becomes inactivated.

o[ The numer of Barr bodies is thus one less than the number of X-
chromosomes.
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423. Which of the following is not a hereditary

disease?
4 N
a) Neurofibromatosis
\§ J
4 N
b) Cretinism
\§ J
4 N

¢) Huntingtons disease
\§

4 N
d) Hereditary spherocytosis
\§

Correct Answer - B

Ans. is 'b' i.e., Cretinism

Cretinism :?

Cretinism is a condition of severely stunted physical and mental
growth due to untreated congenital.deficiency of thyroid hormones
(congenital hypothyroidism) usually due to maternal hypothyroidism.
Thus cretinism is a non hereditary condition.
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424. Boys are more likely to be affected by
which genetic disorders ?

4 N\
a) AD

g J

4 N\
b) AR

g J

4 N\
c) X linked dominant

g J

4 N\
d) X linked recessive

g J

Correct Answer - D

Ans. is 'd' i.e., X linked recessive

X-linked disorders

o Except for a few conditions, all X-linked disorders are X-linked
recessive.

¢ As male has only one X-chromosome, the male with affected gene
on X-chromosome will always manifest the disease.

¢ On the other hand, femalehas 2 X-chromosomes, heterozyogous
female will be carrier because of expression of normal allel on the
other X-chromosome:

¢ S0 a boy has more probability to manifest X linked recessive as
compared to girls
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425. Classic example of missense mutation ?

4 N\
a) Thalassemia

g J

4 N\
b) Sickle cell disease

g J

4 N\
c) Sideroblastic anemia

g J

4 N\
d) Hemochromatosis

g J

Correct Answer - B

Ans. is 'b' i.e., Sickle cell disease

In sickle cell anemia there is missense type of point mutation.
Mutations

¢ A mutation is apermanant change in thé DNA.

¢ Mutations that affect genii cells (sperm or ovum) are transmitted to
progeny and may give rise to inherited disease.

¢ Mutations that affect somatic cells arc not transmitted to progeny but
are important in the genesis.of cancers and congenital
malformations.

¢ Mutations may be classified into three categories ?

1. Gene mutations

o The vast majority of mutations associated with hereditary disease
are gene mutations.

¢ These may of different types depending whether it involves complete
gene or single base ?

(a) Point mutation

¢ A single nucleotide base is subustituted by a different base.

¢ When a pyrimidine base is subustituted by other pyrimidine base or
a purine base is substituted by other purine

¢ Transition.

¢ When a purine is substituded by a pyrimidine or vice-versa
Transversion.
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¢ This may alter the code in a triplet of bases, i.e. in codon and leads
to replacement of one aminoacid by another in the gene product.

¢ Because these mutations alter the meaning of the genetic code, they
are often termed missense mutation.

o, Example is sickle mutation in which CTC codon in 13-chain of
hemoglobin that codes for glutamic acid is changed to CAC codon
that codes for valine.

¢ Another type of point mutation is nonsense mutation in which a point
mutation may change an amino acid codon to a stop codon.

3 Example is 13-thalassemia in which CAG codon in I3-chain of
hemoglobin that code for glutamin is changed to stop codon UAG
after point mutation.

(b) Deletion and insertions

¢ Deletion or insertion of one or two base lead to alterations in the
reading frame of the DNA strand —> frame shift mutation.

o If the number of base pairs invoved is three or a multiple of three
framshift does not occur (because codon is triplet), instead an
abnormal protein missing one or more amino acids is synthesized.
(c) Trinucleotide repeat mutation

¢ Normally a codon is triplet ie trinucleotide.

¢/ In this type of mutation a codon, ie-trinucleotide sequence
undergoes amplification and the same codon is repeated
continuously so many times:in the chain.

o For example in fragile X-syndrome, CGG codon is repeated 250-
4000 times, ie. there are 250-4000 tandem repeates of CGG.
2.Chromosome mutation

¢ Result from rearrangement of genetic material that give rise to
visible structural changes in the chromosome. 3.Genome mutation

¢/ Involves loss or gain of whole chromosome, e.g. monosomy - Turner
syndrome, trisomy - Down syndrome.
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426. Rb gene is located on which

chromosome?
A I
s I
:c) 13 :
e j

Correct Answer - C

Ans. is c¢'i.e.,13 [Ref Robbin's 9'Ve p. 290]

¢ Retinoblastoma gene (RB gene) is located on 14 band on the long
arm of chromosome 13 (13g14). RB gene is a tumor supressor
gene.

¢ Retinoblastoma develops when both the normal alleles of the RB
genes are inactive or altered. It'is typical example of Knudson's two
hit hypothesis.
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427. Most common known causes of
congenital anamolies in humans are

Ve

a) Chromosomal aberrations
\§

Ve

b) Maternal infections
\§

Ve

c) Drugs
\§

p
d) Irradiation

-

Correct Answer - A

Answer- A. Chromosomal aberrations
Genetic

Chromosomal aberrations- 10-15
Mendelian inheritance
Environmental
Maternal/placental infections-:2-3
Maternal disease states- 6-8
Drugs and chemicals- 1
Irradiations

Multifactorial 20-25

Unknown- 40-60
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428. Which is not a feature of Downs
syndrome

( 1\

a) Clinodactyly
\§

( 1\

b) Pigmented birth marks
\§

4 N
c) Hypotonia
\§

( 1\

d) Respiratory tract Infections
\§ J

Correct Answer - B

Ans. is 'b' i.e., Pigmented birth marks

o/ Other clinical features include :?

1) General :- Mental retardation, short stature

2) Cranio-facial Brachycephaly, epicanthic fold,
protruding tongue, small ears, upward sloping palpebral fissures
(Mongoloid slant), strabismus; nystagmus, Brushfied spots in
iris.

3) Limbs :- Fifth finger clinodactyly, single palmar crease
(simian crease), wide gap between first and second toes (sandle

gap).

4) Congenital heart disease :- Common AV canal, ASD (most
common), VSD, PDA, fallot tetralogy.

5) GIT :- Anal atresia, Duodenal atresia, Hirschsprung

disease, annular pancreas.

6) Increased incidence of leukemia (1%). Leukemias common
are ALL (most common), AML (M7-AML) transient
myeloproliferative disorders, and Juvenil CML.
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429. All of the following are true for Turners

syndrome except:
March 2012

p
a) Height is more than 145 cm
\§

p
b) Webbing of neck
-

Ve

c) Increased carrying angle
\§

Ve

d) Coarctation of aorta may be seen
\§

Correct Answer - A
Ans: A i.e. Height is more than 145
Turner syndrome

Adult stature in Turner syndrome patients is less than 145 cm
Associated congenital defects are common in heart (coarctation of

aorta)

Lymphedema,

Short stature,

Webbed neck,

Low posterior hairline,

Cubitus valgus (increased carrying angle),
Finger deformities,

Short 4th metacarpal,

45 X0 karyotype

Down syndrome

MC trisomy,

Brachycephalic skull,

Hypotonia,

Palpebral fissure slopes upwards,
Marked epicanthic folds,
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Brushfield's spots,

Increased nuchal fold thickness,

lliac index less than 60,

Simian crease (single palmar crease),

MC associated cardiac lesions: VSD

Duodenal atresia, CML & transient myeloproliferative disorders are
seen

May be associated with Alzheimer's dementia,

¢, MC cause of down syndrome: Maternal non-disjunction
Klinefelter syndrome

o| 47 XXY

¢, MC cause of hypergonadotrophic hypogonadism,

¢ Subnormal intelligence

Fragile X syndrome

¢ Large forehead,

¢ Large head,

¢, Macro-orchidism,

¢ Moderately to severely retarded
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430. Diagnose the disorder by looking at the
karyotype shown in the picture below?

a) Down's syndrome.
\§

4 N
b) Patau syndrome.
\§

4 N
c) Turner syndrome.
\§

( 1\

d) Klinefelter's syndrome.
\§ J

Correct Answer - C

Turner's syndrome

¢ Turner's syndrome.is the most common sex chromosomal disorder
in phenotypic females.

o Turner's syndrome results from complete or partial loss of one
X chromosome (45, X) and is characterised by hypogonadism
in phenotypic females

Features of Turner syndrome in children :?

¢ The most severely affected patients generally present during infancy
with edema (owing to lymph stasis) of the dorsum of the hand and
foot and sometimes swelling of the nape f the neck.

¢, Swelling of the neck is related to markedly distended lymphatic
channels, producing so called cystic hygroma.
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¢ As these infants develop, the swelling subsides but often leave
bilateral neck webbing and persistent looseness of skin on the back
of the neck.

¢ Congenital heart disease is also common, particularly preductal
coarctation of Aorta and bicuspid Aortic valve.

¢ C. VS abnormalities are most important cause of mortality in children
with Turner 's syndrome.

o| Features of Turner's syndrome in Adolescents and Adult:-

o At puberty there is failure to develop normal secondary sex
characteristics.

¢ The genitalia remains infantile, breast development

Is inadequate and there is little pubic hair. Nipples are

widely spaced.

¢ Turner syndrome is the single most important cause of primary
amenorrhoea accounting for approximately 1/3 of the cases.

¢ Short stature (height rarely exceeds 150 cm).

¢ The mental status of these patients is usually normal but subtle
defects in nonverbal, visual spatial information processing have
been noted (mental retardation is associated with the presence of
extra chromosome not with loss of X.chromosome).

o, About 50% of the patients develop-autoantibodies directed to

the thyroid gland and upto one half of these patients

develop hypothyroidism.

o Other features include low. posterior hairline, webbing of neck,
cubitus valgus, streak ovaries. o Glucose intolerance, obesity and
insulin resistance are also seen.
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431. Normal upper limit of CA - 125 is ?

( 1\

a) 25 U/ ml
\§

p
b) 45 U/ ml
-

( 1\

c) 65 U/ ml
\§

p
d) 85 U/ ml
-

Correct Answer - A

Ans. is "a'i.e., 25 U/ ml

The normal value is less than 35 U/mL

1) Carcinoembryonic antigen (CEA)

o Itis a glycoprotein produced by fetal gut, pancreas and liver.

o Itis used as tumor marker for colorectal cancer (major use), lung
cancer, breast cancer and ovarian-cancer. It is also increased in
non-neoplastic conditions like alcoholic cirrhosis, hepatitis, IBD (CD,
UC), smoking and pancreatitis.

¢/ In colorectal cancer it is-used for screening; response and follow up
after surgery (CEA should diseapper in 6 weeks after resection),
prognosis (higher levels suggests high tumor burden) and to see
recurrence on follow up. CEA antigen has no correlation with hepatic
metastasis.

o, CEA lacks sensitivity as well as specificity, hence cannot be used to
confirm the diagnosis.

2) Alpha-feto protein (AFP)

o Itis a glycoprotein synthesized normally early in fetal life by yolk sac,
fetal liver and fetal GIT. It is structurally and genetically related to
albumin.

o/ AFP is raised in liver cancer (hepatocellular carcinoma), lung
carcinoma, pancreatic carcinoma, colon carcinoma, and non-
seminoma germ cell tumor of testis/ovary (yolk sac
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tumor/endodermal sinus tumor, embryonal carcinoma, teratoma)).

¢ AFP is also raised in some non-neoplastic conditions like cirrhosis,
hepatitis, and pregnancy.

3) Human chorionic gonadotropin (HCG)

o Itis a placental hormone synthesized by syncytiotrophoblasts. It is
glycoprotein with two subunits (dimer) : a-subunit and /3-subunit. But
only the P subunit of HCG is typically measured as a tumour marker
because of specificity of the 13 subunit. The i3 subunit of HCG has
unique sequences that are not shared with other human glycoprotein
hormones.

o It is detected by radioimmunoassay using antibodies to the 13 chain.
a-HCG is not used as tumour marker because a unit of the FSH, LH
and TSH are identical. So there can be cross reactivity between a
subunits of these hormone. That is why in case of testicular tumours
the patients also undergo simultaneous assay of LH to be certain
that the marker detected is 13 HCG.

¢ HCG (13-HCQG) is raised in gestational trophoblastic disease
(hydatidiform moles), gonadal germ cell tumor (embryonal
carcinoma, choriocarcinoma), and pregnancy.

4) CA-125

¢/ Most important cancer with elevated CA-125 is epithelial ovarian
cancer. CA-125 is also elevated in cancers of endometrium, cervix,
fallopian tubes, pancreas, breast, lung and colon.

¢/ Non-neoplastic conditions.causing elevation of CA-125 are
pregnancy, mensturation, endometriosis, PID, abdominal TB,
peritonitis and uterine-fibroid.

Tumor markers.for testicular/ovarian tumor

.| AFP (alpha-feto protein) : Teratoma, Yolk sac tumor (endodermal
sinus tumor), embryonal carcinoma.

).| HCG (human chorionic gonadotrophin): Choriocarcinoma,
embryonal carcinoma.

3.| a,-antitrypsin : Yolk sac tumor (endodermal sinus tumor).

l.| Placental alkaline phosphatase : Seminoma.

».| Other : Placental lactogen, LDH.
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432. Carcinoembryonic antigen is raised in
which of the following non neoplastic
conditions -

4 N
a) Hepatitis
\§

4 N
b) Pancreatitis

\§ J

4 N

c) Hemolytic anemia
\§

( 1\

d) Ulcerative colitis
\§ J

Correct Answer - B

Ans. is 'b' i.e., Pancreatitis

1) Neoplastic conditions with raised CEA —> Colorectal cancer,
lung cancer, breast cancer, ovarian-cancer.

2) Non-neoplastic conditions-with raised CEA —> Alcoholic
cirrhosis, hepatitis, IBD (UC,.CD), smoking, pancreatitis and
hemolytic anemia.
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433. Alpha-fetoprotein is a tumor marker for

4 N
a) Hepato cellular carcinoma
\§

( )
b) Multiple myeloma
-

4 N
c) Seminoma

\§ J

4 N
d) Breast carcinoma

\§ J

Correct Answer - A

Answer- A. Hepato cellular carcinoma

Alpha-feto protein (AFP)

¢ AFP is a well estabilished tumor marker

o Itis a glycoprofein synthesized normaily-early in fetal life by the yolk
sac, fetal liver and fetal GIT.

AFP is raised in -

¢ Carcinomas > Liver Ca, Lung.Ca, Colon Ca, Pancreatic Ca, Non-
seminoma germ cell tumor of testis.

¢/ Non-neoplastic conditions > Cirrhosis, Hepatitis, Pregnancy
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434. Inhibin is tumor marker for ?

4 N

a) Granulosa cell tumor
\§ J
4 N

b) Malignant melanoma
-

4 N
c) Prolactinoma

\§ J

4 N
d) Breast carcinoma

\§ J

Correct Answer - A
Ans. is 'a' i.e., Granulosa cell tumor
¢ Granulosa cell tumor is positive for vimentin, inhibin, CD99.
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435. Mesothelioma is positive for which
intermediate filament

( 1\

a) Vimentin
\§ J

p
b) Cytokeratin
\§

4 N
c) GFAP

\§ J

4 N
d) Desmin

\§ J

Correct Answer - B
Answer- B. Cytokeratin
Cytokeratin- Carcinoma, mesothelioma, Non-seminoma GCT
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436. Calretinin is used in

4 N
a) Mesothelioma

\§ J

4 N
b) Hamartoma

\§ J

4 N
c) Choristoma

\§ J

4 N
d) Chordoma

\§

Correct Answer - A

Answer- A. Mesothelioma

Calretinin and cytokeratin are positive in cases of malignant
mesothelioma.
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437. Marker of angiosarcoma is

( 1\

a) CD 31
\§

p
b) Cytokeratin
\§

4 N
c) Vimentin

\§ J

4 N
d) CD 55

\§ J

Correct Answer - A

Answer- A. CD 31

The endothelial origin of these tumors can be demonstrated by
immunohistochemical staining for CD31 or von Willebrand factor.
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438. Keratinization and pearl formation is
characteristic of

4 N
a) Squamous cell carcinoma
\§

4 N
b) Basal cell carcinoma

\§ J

4 N
c) Melanoma

\§ J

p
d) Lymphoma
\§

Correct Answer - A

Answer- A. Squamous cell carcinoma

Histologically, squamous cell carcinoma.is characterized by the
presence of keratinization and/or intercellular bridges. Keratinization
may take the form of squamous pearls or individual cells with
markedly eosinophilic dense cytoplasm
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439. Grade of tumor denotes

4 N
a) Degree of differentiation
\§

4 N
b) Degree of anaplasia
\§

4 N
c) Stage of disease
\§

( 1\

d) Vascular invasion
\§ J

Correct Answer - A

Answer- A. Degree of differentiation

Grading is based on the degree of differentiation of tumor cells and
the number of mitosis within the tumor.
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440. Carcinoma due to inherited mutation of
p53 protooncogene

4 N
a) Li fraumeni syndrome

\§ J

4 N
b) Familial adenomatous polyposis

\§ J

4 N
c) Retinoblastoma

\§ J

4 N
d) Osteosarcoma

\§ J

Correct Answer - A
Answer- A. Li fraumeni syndrome
Li-Fraumeni syndrome is due to mutation.in p-53 gene.
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441. BRCA2 not associated with

4 N
a) breast cancer

\§ J

4 N
b) Prostate cancer

\§ J

4 N
c) Ovarian cancer

\§ J

4 N
d) Vulval cancer

\§ J

Correct Answer - D

Ans. is 'd" i.e., Vulval cancer

o BRCA-1 er BRCA-2 are commonly associated with —> Carcinomas
of ovary and breast.

o Less commonly BRAC-2 is also associated with —> Carcinomas of
colon, prostate and pancreas.

[Ref Robbin's Vie p. 1076; Clinical-Surgery by Michal M. Henry &
Jeremy N. Thompson 2"%/e p..453]
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442. Modified Bloom Richardson criteria for
Carcinoma Breast includes -

4 N
a) Desmoplasia
\§

4 N
b) Lymphovenous embolism
\§

4 N
c) Mitotic rate

\§ J

4 N
d) All

\§ J

Correct Answer - C
Ans. is 'c' i.e. mitotic rate
Grading of breast cancer
o Presently, most methods for grading.use the previously cited
three-tiered systems for describingiumor structure in terms of tubule
formation, nuclear grade and mitotic count, with the latter usually
expressed as the number of mitosis per 10 high- magnification field.
o Each element is scored on-a scale from 1 to 3 according to criteria
of the specific grading system, and the final grade is determined by
the sum of mitosis.
o Totals of 3 to 5 indicate a well-differentiated or low-grade tumor; 6
to 7, a moderately differentiated or intermediate-grade tumor; and 8
to 9, a poorly differentiated or high-grade tumor.
o This method of scoring is known as the Nottingham combined
histologic grade of Elston-Ellis modification of the Scarff-Bloom-
Richardson grading system, often reported as a modified Scaff-
Bloom-Richardson grade.
Modified Bloom-Richarson histological grading Tubule formation
0 Score 1 :- >75% of tumor has tubules
o Score 2 :- 10-75% of tumor has tubules
0 Score 3 :- < 10% of tumor has tubules
Nuclear size ( nuclear polymorphism)
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0 Score 1 :- tumor nuclei similar to normal duct nuclei (2-3 x RBC)
Score 2 :- Intermediate size nuclei

Score 3 :- very large nuclei, usually vesicular with prominent nucleol
Mitotic count

0 Score 1 :- 0-7 mitosis o Score 2 :- 8-14 mitosis o Score 3 :- > 15
mitosis
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443. Excessive fibrosis in tumor in called -

4 N
a) Anaplasia
\§

( 1\

b) Metaplasia
\§

4 N
c) Desmoplasia
\§

p
d) Dysplasia
\§

Correct Answer - C

Ans. is 'c' i.e., Desmoplasia

In some tumors, parenchymal cells stimulate the formation of an
abundant collagenous stroma, referred to‘as desmoplasia, eg
scirrhous carcinoma of breast.
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444. K ras mutation is seen in

4 N
a) Pancreatic carcinoma

\§ J

4 N
b) Prostate carcinoma

\§ J

4 N
c) Gastric carcinoma

\§ J

4 N
d) Hepatic carcinoma

\§ J

Correct Answer - A

Answer- A. Pancreatic carcinoma

K - RAS point mutation : Cancers of colon, lung and Pancreas.

H - RAS point mutation : Cancers of kidney-and bladder

N - RAS point mutation : Melanoma and-hematological malignancies
[Ref Robbin's 8thie p. 279 & 7h/e p..295]
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445. Sentinel lymph node biopsy is used for ?

4 N
a) Melanoma

\§ J

4 N
b) Basal cell carcinoma

\§ J

4 N

c) Squamous cell carcionoma
\§

( 1\

d) Thyroid carcinoma
\§ J

Correct Answer - A

Ans. is 'a'i.e., Melanoma

Sentinel lymph node biopsy is used for breast carcinoma and
melanoma.
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446. Point mutaton in which protooncogene is
responsible for the development of
gastrointestinal stromal tumor

4 N\
a) KIT

g /

4 N\
b) ALK

g /

4 N\
¢) RET

g /

4 N\
d) FLT3

g /

Correct Answer - A

Ans.is'a'i.e., KIT

o Approximately 75% to 80% of all GISTs have oncogenic, gain-of-
function mutations of gene encoding'the tyrosine kinase c-KIT.

o Approximately 8% of GISTs have mutations that activate a related
tyrosine kinase, platelet derived growth factor receptor a (PDGFRA).
o Consitutively active c-KITor PDGFRA receptor tyrosine kinases
activate RAS and P13K/AKT pathways and thereby promote tumor
cell proliferation.
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447. Paraneoplastic syndrome Hypercalcemia
of malighancy, is produced due to
ectopic production of which hormone by
lymphomas ?

( 1\

a) PTHIP

- J

p
b) 1,25 dihydroxyvitamin D
\§

4 N
c) PGE2

\§ J

4 N
d) Parathormone

\§ J

Correct Answer - B
Ans. is 'b'i.e., 1, 25 dihydroxyvitamin.D
Parathyroid hormone-related protein (PTHrP)

1,25 dihydroxyvitamin D
Parathyroid hormone (PTH) (rare) Prostaglandin E2 (PGE2) (rare)
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448. DIC is seen in all except

www.FirstRanker.com

Ve

a) Carcinoma pancreas
\§

Ve

b) Carcinoma prostate
\§

Ve

c) Carcinoma lung
-

p
d) Carcinoma kidney

-

Correct Answer - D

Answer- D. Carcinoma kidney
Cancers associated with DIC
Ca pancreas

Calung

Acute promyelocytic leukemia
Ca prostate

Ca Stomach
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449. The phenomenon by which the cancer
cells are able to sustain and proliferate
under adverse conditions of hypoxia is ?

( 1\

a) Warburg

\§ J

4 N
b) Wanton

\§ J

4 N
c) Wormian

\§ J

4 N
d) Wolf

\§ J

Correct Answer - A

Ans. is 'a' i.e., Warburg

Otto Warburg described the bioenergetics and metabolic features
that permit cancer cells to survive under adverse conditions such as
hypoxia and enable their proliferation, progression, invasiveness,
and subsequent distant metastasis.

This phenomenon is thus-called the growth promoting Warburg
phenomenon.
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450. Ladder tears are ?

( 1\

a) Spiral tears of aortic intima

\§ J

4 N
b) Vertical tears of aortic intima

\§ J

4 N
c) Horizontal tears of aortic intima

\§ J

4 N
d) Oblique tears of aortic intima

\§ J

Correct Answer - C

Ans. is 'c' i.e., Horizontal tears of aortic intima

Ladder tears are the horizontal tears of intima

It is injury to aorta due to deceleration.

It is so called be cause it resembles the rungs of a ladder.
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451. Hepatitis B associated with ?

4 N
a) Wegener's granulomatosis
\§

4 N
b) Systemic lupus erythmatosus
\§

4 N
c) Polyarteritis nodosa
\§

4 N
d) Sjogren syndrome
\§

Correct Answer - C

Ans. is 'c' i.e., Polyatrteritis nodosa

The hepatitis B surface antigen is present in 25% of patients with
Polyarteritis Nodosa.

Hepatitis C antibody is present in patients with essential mixed
cryoglobinuria and rarely in patients with poly arteritis nodosa.

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

452. pANCA positive vasculitis is

4 N
a) Wegener's granulomatosis
\§

4 N
b) Churg - Strauss syndrome
\§

4 N
c) Polyarteritis nodosa
\§

p
d) All of the above
\§

Correct Answer - B

Answer- b. Churg - Strauss syndrome

PANCA

Typically found in:

Microscopicpolyangiitis

Churg-Strausssyndrome

Idiopathiccrescenticglomerulonephritis
Goodpasteur'ssyndrome.

PANCA's are also associated with certain non-vasculitic entities such
as certain rheumatic and-nonrheumatic autoimmune diseases,
Inflammatory bowel diseases, certain drugs. Infections such as
endocarditis and bacterial airway infection in patients with cystic
fibrosis
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453. Patient with chronic hypertension will
show following changes on histology of
kidney

4 N
a) Hyaline arteriosclerosis
\§

4 N
b) Hyperplastic arteriosclerosis
\§

4 N
c) Onion skin lesions

\§ J

4 N
d) Vessel lumen dilatation

\§ J

Correct Answer - A

Ans. is 'a' i.e., Hyaline arteriosclerosis

Hypertension is associated with two forms of small blood vessels
disease ?

1. Hyaline arteriolosclerosis

¢ There is homogenous, pink, hyaline thickening of arteriolar wall. The
lumen becomes narrow. It 'is characteristic of benign hypertension. It
may also occur in diabetes and aging.

2. Hyperplastic arteriosclerosis

¢ It is characteristic.of malignant hypertension. There is concentrentic,
laminated thickening of arteriolar wall — onion skinning. There is
mucinous intimal thickening and fibrous intimal thickening.

¢ There may be accompanied fibrinoid deposits with necrosis of the
vessels wall — fibrinoid necrosis (or necrotizing arteriolitis).

o Favoured sites for hyperplastic arteriosclerosis are kidney, small
intestine, gall bladder, peripancreatic fat, and periadrenal fat.

¢ Beside these hypertension also causes :-

.| Atherosclerosis in large arteries.

).| Degenerative changes in the walls of large and medium arteries that
potentiate both aortic dissection and cerebrovascular hemorrhage.
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454. Histologic finding in hyperplastic

arteriosclerosis

4 N\
a) Concentric layer onion skin lesion

g J

4 N\
b) Mucinous intimal thickening

g J

4 N\
c) Fibrinoid atherosclerosis

g J

4 N\
d) All the above

g

Correct Answer - D

Answer- D. All the above

It is characteristic of malignant hypertension.

There is concentrentic, laminated thickening of arteriolar wall onion
skinning.

There is mucinous intimal thickening and fibrous intimal thickening.
There may be accompanied fibrinoid deposits with necrosis of the
vessels wall fibrinoid necrasis.
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455. Obliterative endarteritis of the vasa
vasorum of aorta is seen in

4 N
a) Syphilis

\§ J

4 N

b) Wegener's
\§

4 N
c) Chrug strauss
\§

p
d) Cold hemoglobinuria
-

Correct Answer - A

Answer- A. Syphilis

Syphilitic aneurysm is due to obliterative endarteritis that involves
vaso vasorum of aorta in the tertiary stage of syphilis.
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456. Antischkow cells are ?

4 N\
a) Modified macrophages

g J

4 N\
b) Modified neutrophils

g J

4 N\
c) Modified B cells

g J

4 N\
d) Modified RBCs

g

Correct Answer - A

Ans. is 'a' i.e., Modified macrophages

Pathologic Features of Acute Rheumatic Fever

Aschoff bodies focal inflammatory lesions‘seen in acute rheumatic
fever consisting of foci of T lymphocytes, occasional plasma cells,
and plump activated macrophages.

These activated macrophages called Anitschkow cells
(pathognomonic for Rheumatic Fever) have abundant cytoplasm
and central round-to- ovoid nuclei (occasionally binucleate) in which
the chromatin condenses:into a central, slender, wavy ribbon (hence
also called "caterpillar.cells").

Pancarditis - During acute RF, diffuse inflammation and Aschoff
bodies may be found in any of the three layers of the heart, resulting
in pericarditis, myocarditis, or endocarditis

Verrucae are small (1 to 2 mm) vegetations overlying necrotic foci
and along the lines of closure of valves. o MacCallum plagues are
irregularly thickened subendocardial lesions usually in the left
atrium. o Mitral stenosis - Fish Mouth or Button - Hole stenosis.
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457. Which isoenzyme of LDH is seen in heart

4 N\
a) LDH1

g /

4 N\
b) LDH2

g /

4 N\
c) LDH3

g /

4 N\
d) LDH4

g /

Correct Answer - A

Answer- A. LDH1

Most prominent isoenzymed in heart muscle is LDH-1. LDH-2 is 2nd
most prominent form (after LDH 1)
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458. Which worm causes myocarditis ?

4 N
a) Trichuris

\§ J

4 N
b) Trichinella

\§ J

4 N
c) Enterobius

\§ J

4 N
d) Strogyloides

\§

Correct Answer - B

Ans. is 'b' i.e., Trichinella

Trichinosis is the most common helminthic disease causing
myocarditis.
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459. Carcinoid syndrome produces valvular
disease primarily of the

( 1\

a) Venous valves
\§ J

4 N
b) Tricuspid valve
\§

4 N
c) Mitral valve

\§ J

4 N
d) Aortic valve

\§ J

Correct Answer - B

Answer is B (Tricuspid valve);

The most common site of involvement is:.the — Ventricular surface of
Tricuspid valve.

'Cardiac manifestations in carcinoid syndrome are due to fibrosis
involving the endocardium, primarily on the right side although left
side lesions also occur. Dense fibrous deposits are most commonly
on the ventricular aspect of the tricuspid valve and less commonly
on the pulmonary valve cusps.'

They can result in either constriction of valves (stenosis) or
fixation of valves.in open (regurgitation)

- Abnormality produced due to tricuspid valve involvement —
Tricuspid regurgitation Q

- Abnormality produced due to pulmonary valve involvement —
Pulmonary stenosis Q
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460. Which of the following is not a large
vessel vasculitiis ?

4 N
a) Takayasu arteritis
\§

4 N
b) Cogan syndrome
\§

4 N
c) Chrug strauss syndrome
\§

( 1\

d) Giant cell arteritis
\§ J

Correct Answer - C

Ans. is 'c' i.e., Churg strauss syndrome

o Large vessel vasculitis : Giant cell arteritis (temporal arteritis),
Takayasu arteritis, Cogan syndrome.

o, Medium vessel vasculitis : PAN (classical PAN), kawasaki disease,
Buerger's disease.

ol Small vessel vasculitis : HSP, Wegner's granulomatosis,
microscopic polyangitis, churg strauss syndrome, Cryoglobulinemia,
SLE, idiopathic crescentic glomerulonephritis, Bechet's syndrome,
renal limited vasculitis.
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461. Most common site of glomus tumor is ?

( 1\

a) Under fingernails

\§ J

4 N
b) Under toenails

\§ J

4 N
c) Neck

\§ J

4 N
d) Axilla

\§ J

Correct Answer - A

Ans. is 'a' i.e., Under fingernails

Glomus tumor (Glomangioma)

¢ Benign tumor arising from the smooth muscle cells of the glomus
body which is an arteriovenous anastomaosis involved in
thermoregulation.

¢, Most commonly present in the distal portion of the digits (under
fingernails).

o Histologically, there is presence of branching vascular channels and
stroma containing nests/aggregates of glomus cells arranged around
vessels.
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462. Most common type of hodgkins
lymphoma s ?

4 N
a) Lymphocyte predominant
\§

p
b) Lymphocyte depletion
\§

( 1\

c) Nodular sclerosis
\§ J

p
d) Mixed cellularity
\§

Correct Answer - C

Ans. is 'c' i.e., Nodular sclerosis
Best Prognosis

Worst prognosis

Most common HL

Most common type HL in India
Least common type HL

Lymphocytic predominance type. —> Lymphocytic depletion type. —
> Nodular sclerosis type.
—> Mixed cellularity type. Lymphocytic depletion type
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463. Lacunar type of reed sternberg cell is

seenin ?
4 N
a) Nodular sclerosis
\§ J
4 N

b) Lymphocyte predominance
\§

( 1\

c) Mixed cellularity
\§ J

p
d) Lymphocyte depletion
\§

Correct Answer - A
Ans. is 'a' i.e., Nodular sclerosis
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464. Popcorn cells are seen in which variety
of hodgkin's disease ?

4 N
a) Nodular sclerosis

\§ J

4 N
b) Mixed cellularity

\§ J

4 N

c) Lymphocyte predominant
\§

p
d) Lymphocyte depletion
\§

Correct Answer - C

Ans. is 'c' i.e., Lymphocyte predominant

Popcorn cells are found in lymphocytic predominant type of
Hodgkin's Lymphoma.
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465. Birbeck granules in cytoplasm is seen in
?

( )
a) Langerhans cell histiocytosis
-

p
b) Hodgkin's lymphoma
-

( 1\

c) Non hodgkins lymphoma
-

( 1\

d) Gastrointestinal stromal tumor
\§ J

Correct Answer - A

Ans. is 'a' i.e., Langerhans cell histiocytosis

Birbeck granules are characteristic of langerhans cell histiocytosis
Tumour cells in the langerhan's cell histiocvtosis are derived from
dendritic cells and express

S-100

CD1la

HLA-DR

These cells are characterized by the presence of birbeck granules in
their cytoplasm unde tthe electron microscope, Birbeck granules
have pentalaminar, rodlike tuular appearance and sometimes a
dilated terminal end (tennis-racket appearance)
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466. Shape of birbeck granules is ?

( 1\

a) Tennis racket
\§ J

p
b) Hockey stick
\§

4 N
c) Bat

\§ J

4 N
d) Ball

\§ J

Correct Answer - A

Ans. is 'a' i.e., Tennis racket

Under the electron microscope, Birbeck granules have a
pentalaminar, rodlike, tubular appearance'and sometimes a dilated
terminal end resembling tennis-racket appearance.
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467. Most common site for eosinophilic
granuloma is?

4 N
a) Radius

\§ J

4 N
b) Skull

\§ J

4 N
c) Lumbar vertebra

\§ J

4 N
d) Femur

\§ J

Correct Answer - B

Ans. is 'b'i.e., Skull

The most common sites are skull bones, long bones, spinal
vertebrae, mastoid and mandible.
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468. Pelger Huet anamoly shows presence of
?

4 N
a) Hyposegmented neutrophil
\§

( 1\

b) Hypersegmented neutrophil
\§

4 N
c) Unsegmented neutrophil
\§

( 1\

d) None of the above
\§ J

Correct Answer - A

Ans. is 'a' i.e., Hyposegmented neutrophil

Pelger Huet anomaly

o| It is a genetic disorder with an autosomal dominant inheritance
pattern.

o It is a blood laminopathy associated with the lamin B receptor.

o It is characterized by a white'blood cell type known as a neutrophil
whose nucleus is hyposegmented.

¢ Heterozygotes are clinically normal, although their neutrophils may
be mistaken for immature cells, which may cause mistreatment in a
clinical setting.

¢ Homozygotes tend to have neutrophils with rounded nuclei that do
have some functional problems.
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469. MALToma is located in which layer of
gastrointestinal tract

( 1\

a) Lamina propria

\§ J

4 N
b) Submucosa

\§ J

4 N
c) Muscularispropria

\§ J

4 N
d) Serosa

\§ J

Correct Answer - A

Answer- A. Lamina propria

Extranodal marginal zone lymphoma or mucosa-associated
lymphoid tissue lymphoma (MALToma):

It is the most common form of marginal zone lymphoma. MALT
lymphoma (MALToma) is divided-into gastric (arising in stomach)
and non-gastric (arising in small intestine, salivary gland, thyroid
etc). Gastric MALToma has-been associated with H.pylori infection.
Immunophenotype of MALTomas shows positivity for CD 20 and CD
23. They are negative for CD 3, CD 10 and CD 5.

Histologically, MALToma takes form of a dense lymphocytic infiltrate
in the lamina propria layer of GIT.
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470. True about gastric lymphoma -

( )
a) Non Hodgkins lymphoma commonest variety
-

( 1\

b) Diagnosis is made by biopsy
\§

4 N
c) H-Pylori has direct relationship
\§

h
d) All
\§

Correct Answer - D

Ans. is 'a' i.e., Non Hodgkins lymphoma commonest variety; 'b' i.e.,
Diagnosis is made by biopsy; "¢’ i.e., H-Pylori has direct relationship
Gastric lymphoma

¢ The stomach is the most common site-for extranodal lymphoma.

o Nearly all gastric lymphomas are B-cell lymphomas of mucosa-
associated lymphoid tissue (MALT-lymphoma) o Majority of cases
(80%) are associated with chronic gastritis and H. Pylori infection.
o0 The most striking evidence linking H. Pylori gastritis to MALToma
is that eradication of infection by antibiotics induces durable
remission with low rate of recurrence.

o Gastric lymphoma represents 5% of all gastric malignancies.

¢ It is most prevalent is sixth decade of life.

o Like other tumors of mature B cells, MALTomas express B-cell
markers CD 19 and CD 20. They do not express CD 5, CD 10 and
CD 23.

o Diagnosis is made by endoscopic biopsy.

o Gastric lymphomas are chemosensitive and chemotherapy alone
or along with surgery is used for the treatment of gastric lymphoma.
About option 'a'

0 Most common variety of gastric lymphoma is NHL (MALToma).
Very rarely, Hodgkin's lymphoma may also occur in stomach.
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471. Which of the following is not true about
idiopathic thrombocytopenic purpura?

4 N\
a) Antibodies of IgM class

g J

4 N\
b) Autoantibodies to Gp llb/ llia or IB 1X

g J

4 N\
c) Increased megakaryocytes in bone marrow

g J

4 N\
d) Spleen is normal in size

g J

Correct Answer - A

Ans. is 'a' i.e., Antibodies of IgM class

I dopathic thrombocytopenic purpura:?

¢ There are two clinical subtypes of primary I.T.P, acute and chronic
both are autoimmune disorders in which platelet destruction results
from formation of antiplatelet antibodies.

Pathogenesis

e Chronic ITP is caused by the formation of autoantibodies against
platelet membrane glycoproteins most often Hb-llla or Ib-1X.

¢ In overwhelming majority of cases the antiplatelet antibodies are of
the IgL' class.

¢ The mechanism of platelet destruction is similar to that seen in
autoimmune hemolytic anemias. Opsonized platelets are rendered
susceptible to phagocytosis by the cells of the mononuclear
phagocyte system.

¢ The spleen is the major site of the destruction of platelets.
Pathology

¢ The principal morphologic lesions of thrombocytopenic purpura are
found in the spleen and bone marrow but they are not diagnostic.

o The point to stress is that despite the increased destruction of
platelets in spleen, the spleen size remains normal.
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¢ On histological examination there is congestion of the sinusoids and
hyperactivity and enlargement of the splenic follicles manifested by
the formation of prominent germinal centres. Sometimes scattered
megakaryocytes are found within the sinuses and sinusoidal walls.
This represents a very mild form of extramedullary hematopoiesis.
These splenic findings are not sufficiently distinctive to be
considered diagnostic.

Bone Marrow

¢/ Bone marrow reveals a modestly increased number of
megakaryocytes.

¢ These findings are not specific for autoimmune thrombocytopenic
purpura, but merely reflect accelerated thrombopoiesis, being found
in most forms of thrombocytopenia resulting from increased platelet
destruction.

o The importance of bone marrow examination is to rule out
thrombocytopenias resulting from bone marrow failure.

¢ A decrease in the number of megakaryocytes goes against the
diagnosis of I.T.P.
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472. Defect of glanzmann's thrombosthenia is
?

( 1\

a) Gpllb-llla
-

>
b) Gpllla-I Ib
g

p
c) Gplla-lllb
-

>
d) Gpfilb-1 la
g

Correct Answer - A

Ans. is 'a' i.e., Gpllb-llla

Defect in Glanzmann's trombsthenia Gp lIb/llla
Defect in Bernard soulier syndrome Gp/Ib/IX
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473. Giant platelets are seen in ?

4 N
a) Bernard soulier syndrome

\§ J

4 N
b) vWD

\§ J

4 N

c) Polycythemia rubra vera
\§

( 1\

d) Leukemia
\§ J

Correct Answer - A

Ans. is 'a' i.e., Bernard soulier syndrome

Bernad Soulier disease - Defect in the platelet Gplb-IX complex
BT, mild thrombocytopenia, deficient or low levels of platelet Gplb-1X
complex by flowcytometry

Ristocetin aggregation test is defective
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474. PT is used to test ?

( )
a) Extrinsic and common pathway

- J

( )
b) Intrinsic and common pathway

- J

( )

c) Intrinsic pathway
\§

( 1\

d) Extrinsic pathwa
- J

Correct Answer - A

Ans. is 'a' i.e., Extrinsic and common pathway

Patients with hemophilia have deficiency of factor VIII that results in
prolonged PTT.
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475. Which of the following statements about
coagulation factor VIl is not true

-~

a) Deficiency is inherited as an Autosomal Recessive trait
\§

-~

b) Deficiency is associated with prolonged APTT
-

-~

c) Deficiency can be managed by Fresh Frozen plasma
\§

-~

-

d) Has a shorter half life in comparison to Hageman factor (XII)

Correct Answer - B

Answer is B (Deficiency is associated with prolonged APTT)
Factor VIl deficiency is associated with isolated prolongation of PT,
APTT is normal in Factor VII deficiency

Inheritance

Clotting

factor

deficiency

Fibrinogen AR
Prothrombin AR
Factor V AR
Factor Il AR

Factor VIII X-linked

Factor IX  X-linked

Genetic and laboratory characteristic of inherited coagulation

disorders

Laboratory .. . Treatment
PrevalenceAb it .Minimum
in.General nhormality Hemostatic
Population aPTl le N els

PT TT
in 100 mg/dL
1.000,000 + + + g
lin

- 0,
2,000,000 + + 20-30%
1in 1
1.000,000 T~ 1 15707
1in

- 0,
500,000 15-20%
| in 5.000 L 30%
| in 30.000 . 30%

Cryopreciy
FFP/Pa's

HP

FFP/PCC$

FAINT

concentraf

J

€

FIX conce
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Factor X AR
Factor XI AR
Factor XlII AR
HK AR

Prckallikrein AR
Factor Xlll AR

www.FirstRanker.com

+ - -
| in

1.000,000

| in

1,000,000

'SO + -
ND +

ND :

| in

2,000,000

+1- +/- -
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15-20%

15-20%

h
li
6

2-5%

FFP/PCIC

FFP

h
h
h

Cryptopre

Values within n srmal range (=) or prolonged () No risk for bleeding,
treatment is not indicated
HK, high-molecular weight kininogen; AR, autosomal recessive;

aPTT, activated partial thromboplastin time; PT, prothrombin time;
TT, thrombin time; ND, not determined; FFP. fresh frozen plasma;
PCCs, prothrombin complex concentrates.

S

CJ
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476. Under Blood safety programme
compulsory tests done are all except ?

4 N
a) HIV

\§ J

4 N
b) VDRL

\§ J

4 N
c) Malaria

\§ J

4 N
d) Hepatitis E

\§

Correct Answer - D

Ans. is 'd' i.e., Hepatitis E

Blood safety :?

¢ Under Blood Safety Programme all the blood banks have to ensure
that before transfusion of blood to the patient the mandatory tests for
HIV, VDRL, Hepatitis B, Hepatitis.C and Malaria are done.
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477. Following statement is true for
hemophilia patients?

4 N
a) All Females are carriers and all males are affected

\§ J

4 N
b) All Males are carriers and all females are affected

\§ J

4 N
c) Females are mostly carriers and all males are affected

\§ J

4 N
d) Males are mostly carriers and all females are affected

\§ J

Correct Answer - C

Ans. is 'c' i.e., Females are mostly carriers and all males are affected
Hemophilia is an X-linked recessive hemorrhagic disease due to
mutations in the F8 gene (hemophilia A or classic hemophilia) or F9
gene (hemophilia B).

The disease affects | in 10,000 males worldwide, in all ethnic
groups; hemophilia A represents 80% of all cases.

Male subjects are clinically-affected; women, who carry a single
mutated gene, are generally asymptomatic.

Family history of the disease is absent in 30% of cases and in these
cases, 80% of the.mothers are carriers of the de novo mutated
allele.

www.FirstRanker.com



» FirstRanker.com

A Firstranker's choice

www.FirstRanker.com

www.FirstRanker.com

478. Blood is stored at what temperature in

blood bank?

Ve

a) -2 to -4 degrees Celsius
\§

Ve

b) -2 to 0 degrees Celsius
\§

p
c) 1 to 6 degrees Celsius
\§

p
d) 6 to 12 degrees Celsius
\§

Correct Answer - C

Ans.is'c'i.e., 1 to 6 degrees Celsius
Storage temperature of blood : 1-6°C
Storage temperature of packed RBCs . 40°C
Storage temperature of FFP : -20°C

Storage temperature of platelets:20-24°C
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479. Normal reticulocyte count in newborn is -

( 1\

a)0-1%
-

>

b) 1-1.5%
g /
4 N\

c) 3-6%
\§

h
d)6-9%
\§

Correct Answer - C

Ans.is'c'i.e., 3-6%

Normal reticulocyte count in adults is 1 - 1.5% and in newborns is 3 -
6 %

invalid question id
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481. Loading dose depends on ?

4 N
a) Volume of distribution

\§ J

4 N
b) Elimination rate

\§ J

4 N
c) Half life

\§ J

4 N
d) Plasma volume

\§ J

Correct Answer - A

Ans. is 'a' i.e., Volume of distribution

Loading dose is governed by volume of distribution and volume of
distribution is affected by lipid solubility.

Maintenance dose is governed by clearance (excretion) of drug and
half life.
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482. Maintainence dose is calculated by using

value of?

4 N
a) Clearance

\§ J

4 N
b) Volume of distribution

\§ J

4 N
c) Oral bioavailability

\§ J

4 N
d) Daily dosage

\§

Correct Answer - A

Ans. is 'a' i.e., Clearance

Drug dosing

¢ For drugs with longer t1/2 a dose that is sufficient to attain the target
concentration after single administration, if repeated will accumulate
according to plateau principal and produce toxicity later on.

¢/ On the other hand, if the dosing is such as to attain target level at
steady state, the therapeutic-effect will be delayed by about 5 half
lives and this lapse of time may be undesirable some time.

¢ Such drugs are often-administered by initial loading dose and
subsequent maintenance doses.

¢ Loading dose
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483. Depot preparations are administered by

?

4 N
a) Subcutaneous route

\§ J

4 N
b) Intravenous route

\§ J

4 N
c) Intramuscular route

\§ J

4 N
d) Both subcutaneous and intramuscular route

\§ J

Correct Answer - D

Ans. D. Both subcutaneous and intramuscular route

¢ A depot injection is an injection, usually subcutaneous or
intramuscular, of a pharmacological agent which releases its active
compound in a consistent way over-a long period of time.

o Depot injections are usually either solid or oil based.
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484. Most variable absorption is seen with
which route?

4 N
a) Oral

\§ J

4 N
b) Intramscular

\§ J

4 N
c) Intravenous

\§ J

4 N
d) Per rectal

\§ J

Correct Answer - A

Ans.is'a'i.e., Oral

¢ Oral administration of drugs is safe, convenient and economical, but
has the potential for the most variable‘absorption

pattern.

Clinical pharmacology

Routes of drug administration

Drugs are administered by various routes.

Different routes have-different characteristics, so that the route of
administration may-have a profound effect upon the speed and
efficiency with which the drugs act.

The routes of drug administration may be:

i) Local route

i) Systemic route

Local route - Drug is administered at the site of lesion.

Systemic route - Drug is administered through systemic routes is
intended to be absorbed into the blood stream and distributed all
over, including the site of action, through circulation.
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485. About rectal route true is ?

( )
a) Used for irritant and unpleasant drugs

- J

( )
b) Cannot be used in unconscious patient

- J

( )

c) There is predictable absorption of drug
\§

( 1\

d) Diazepam cannot be given via rectal route of administration
\§ J

Correct Answer - A

Ans. is 'a' i.e., Used for irritant and unpleasant drugs

Rectal route of administration

e Itis a route of systemic drug delivery.

o Irritant or unpleasant drugs can be put-into the rectum as
suppositories or retention enemas.

¢ Can be used in a patient with recurrent vomiting and in unconscious
patient.

o Absorption of drug is slower, irregular and unpredictable.

¢ Drug absorbed into the external hemorrhoidal vein (50%) bypasses
the liver but not that absorbed into the internal hemorrhoidal vein.

¢ Diazepam, indomethacin, ergotamine and paracetamol can be used
via rectal route of administration.
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486. Transdermal patch is not used for
following drug?

Ve

a) GTN
\§

Ve

b) Fentanyl
-

Ve

c) Nicotine
\§

p
d) Naloxone

-

Correct Answer - D
Ans. is 'd'i.e., Naloxone

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

487. Xenobiotics are metabolized to ?

4 N
a) Increase water solubility

\§ J

4 N
b) Increase lipid solubility

\§ J

4 N
c) Make them nonpolar

\§ J

4 N
d) None of the above

\§ J

Correct Answer - A

Ans. is 'a' i.e., Increase water solubility
BIOTRANSFORMATION (METABOLISM)

¢ Most of the drugs are treated by the body‘as foreign substances
(xenobiotics).

o/ Like other foreign substances (xenobiotics), body tries to eliminate
drugs by various mechanisms for ridding itself of chemical intruders.
| Biotransformation means chemical alteration of the drug in the body.
Why drug transformation is necessary ?

¢ Kidney plays a pivotal role.in terminating the activity of drugs.

¢ For renal excretion the drug tends to be polar (lipid insoluble/water
soluble) so that it can not diffuse back from tubular lumen and can
be excreted.

¢ But pharmacologically active organic molecules (drugs) tend to be
lipophlic (nonpolar) and remains unionized or only partially ionized at
physiological pH.

¢ Biotransformation is needed to render nonpolar (lipid soluble)
compounds polar (water soluble) so that they are not reabsorbed in
the renal tubules and are excreted.

Sites and processes of biotransformation

o Primary site of drug metabolism is liver, others are - kidney,
intestine, lung and plasma.

Biotransformation of drugs may lead to :-
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Active metabolite from an active drug

¢ Many drugs are partially converted to one or more active
metabolites.

¢ The effects observed are the sumtotal of that due to the parent drug
and its active metabolite.

Activation of inactive drugs

¢ Few drugs are inactive as such and need conversion in the body to
one or more active metabolites.

¢ Such a drug is called prodrug.
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488. Branch that deals with medicinal drugs
obtained from plants and other natural
resources -

4 N
a) Pharmacognosy

\§ J

4 N
b) Pharmacogenetics

\§ J

4 N
c) Pharmacogenomics

\§ J

4 N
d) Pharmacopia

\§ J

Correct Answer - A

Ans. is 'a' i.e., Pharmacognhosy

¢ Pharmacognosy : It is the branch the deals with the knowledge
pertaining to the medicinal drugs-obtained from plants and other
natural sources.

¢/ Pharmacogenetics : Study of-genetic basis for variability in drug
response

¢ Pharmacogenomics : Use of genetic information to guide the choice
of drug and dose on:an individual basis.
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489. Pharmacoviglance is used for ?

( )
a) To monitor drug toxicity

- J

( )
b) To monitor unauthorized drug manufacture

- J

( )

¢) Monitoring of students
\§

p
d) Check costs
\§

Correct Answer - A

Ans. is 'a’ i.e., To monitor drug toxicity

Pharmacovigilance

Pharmacovigilance is the science and activities relating to detection,
assessment, understanding and prevention of adverse effects or any
other drug related problem.
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490. False regarding Cytochrome P 450 is ?

4 N

a) They are essential for the production of cholesterols, steroids,
prostacyclins and thromboxane A2

( 1\

b) They absorb light with 45nm wavelength
\§

4 N
c) They occur predominantly in liver
\§

( 1\

d) They are non heme proteins
\§ J

Correct Answer - D

Ans. is d i.e., They are non heme proteins

CYTOCHROME P450

o, They CYP450 are essential for the production of cholesterols,
steroids, prostacyclins and thromboxane A2.

¢ They are also essential for the metabolism of foreign chemicals and
detoxification of drugs.

o/ CYP 450 enzymes are so named because they are bound to
membranes within a cell (cyto) and contain a heme pigment (chrome
and P) that absorbs light at a wavelength of 450 nm when exposed
to carbon monoxide.

¢/ There are more than 50 CYP450 enzymes, but the CYP1A2,
CYP2C9, CYP2C19, CYP2D6, CYP3A4, and CYP3A5 enzymes
metabolize 90 percent of drugs.
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491. Glucuronidation takes place in ?

4 N
a) Liver

\§ J

4 N
b) RBC

\§ J

4 N
c) Pancreas

\§ J

4 N
d) Thyroid

\§

Correct Answer - A

Ans. is 'a' i.e., Liver

GLUCURONIDATION

¢ This is the most important synthetic reaction carried out by a group
of UDP-glucuronosyl transferases (UGTS).

¢ Glucuronidation occurs mainly in the liver, although the enzyme
responsible for its catalysis, UDP?glucuronyltransferase, has been
found in all major body organs‘(e.g., intestine, kidneys, brain,
adrenal gland, spleen, and thymus).

o/ Compounds with a hydroxyl or carboxylic acid group are easily
conjugated with glucuronic acid which is derived from glucose.

o/ Examples are- chloramphenicol, aspirin, paracetamol, lorazepam,
morphine, metronidazole.

¢ Not only drugs but endogenous substrates like bilirubin, steroidal
hormones and thyroxine utilize this pathway.

¢ Glucuronidation increases the molecular weight of the drug which
favours its excretion in bile.

¢ Drug glucuronides excreted in bile can be hydrolysed bybacteria in
the gut-the liberated drug is reabsorbed and undergoes the same
fate. This enterohepatic cycling of the drug prolongs its action, e.g.
phenolphthalein, oral contraceptives.
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492. Counterfeit drug is ?

( )
a) Fake medicine

- J

( )
b) Contains the wrong ingredient

- J

( )

c) They have active ingredient in wrong dose
\§

p
d) All the above
\§

Correct Answer - D

Ans. is'd' i.e., All the above

Counterfeit medicine is fake medicine.

It may be contaminated or contain the wrong or no active ingredient.
They could have the right active ingredient but at the wrong dose.
Counterfeit drugs are illegal and may be harmful to your health.
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493. Young child weighing 20 kg was given a
drug in the dose 100mg/kg body weight.
The plasma concentration of the drug is
2mgl dl and the clearance is 200 ml/hr.
What is the time required to reach steady
state plasma concentration -

( 1\

a) 10 hrs
\§

p
b) 20hrs
\§

( 1\

c) 30hrs
\§

p
d) 40hrs
\§

Correct Answer - B

Ans. is'b'i.e., 20 hours

Volume of distribution = total dose/plasma concentration

Total dose= dose/ kg x body weight = 100 x 20 = 2000 mg

Volume of distribution-= 2000/2 = 1000

Half life = 0-693 x:Volume of distribution/ clearance = 0-693 x
1000/200 = 35 hours

Time required to reach steady state plasma concentration is 5-5 half
lives = 55 x 35 = 19-25 hours

Therefore the most appropriate answer is 20 hours.
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494, If Vmax dec to 80% due to an inhibitor
and Km is same as before which is the
type of inhibition?

4 N
a) Competitive Equilibrium type
\§

( )
b) Non competitive
-

4 N
c) Competitive Non Equilibrium type
\§

( 1\

d) None of the above
\§ J

Correct Answer - B

Ans. B. Non competitive

Decrease in Vmax with no change in Km is seen in Non-competitive
inhibition.
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495. Plasma protein bound drug distributed Iin
which compartment ?

4 N
a) Extracellular

\§ J

4 N
b) Intravascular

\§ J

4 N
c) Interstitial

\§ J

4 N
d) Extravascular

\§ J

Correct Answer - B

Ans. is 'b' i.e., Intravascular

Clinical significance of protein binding:

| High plasma protein bound drugs are largely restricted to the
vascular compartment and tend to have lower volume of distribution.
>.| The bound fraction is not available for action.

3.| High degree of protein binding generally makes the drug long acting,
because bound fraction is not available for metabolism or excretion,
unless it is actively excreted by liver or kidney tubules.

L.l 1n nephrotic syndrome and other conditions causing
hypoproteinemia, protein binding will be altered. 5.Highly protein
bound drugs are not removed by haemodialysis and need special
techniques for treatment of poisoning.

».| Protein bound drugs can give rise to displacement interactions :

.| In hypoalbuminemia, binding may be reduced and high
concentrations of free drug may be attained, e.g. phenytoin and
furasemide.
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496. Following are the advantages of
sustained release preparation over the
conventional preparations except ?

4 N\
a) Decreased frequency of administration

g J

4 N\

b) Improved compliance
\§

4 N
c) Less incidence of high peak side effects

\§ J

4 N
d) Drugs with half life > 4 hours are suitable

\§ J

Correct Answer - D

Ans. is 'd" i.e., Drugs with half life > 4 hours are suitable

o Acts for a longer period.

o Frequency of administration is reduced -more convenient.

o Improved patient compliance -.a single morning dose is less likely to
be forgotten/omitted than a.6.0r 8 hourly regimen; a monthly or
guarterly administered contraceptive over one that has to be taken
daily.

¢ Large fluctuations in;plasma concentration are avoided.

¢ Side effects related to high peak plama level just after a dose (e.g.
nifedipine) would be minimized.

¢| Better round-the-clock control of blood sugar, etc.

¢ Drug effect could be maintained overnight without disturbing sleep,
e.g. antiasthmatics, anticonvulsants, etc.
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497. Which antiepileptic drug is least secreted
in breast milk ?

4 N
a) Ethosuximide

\§ J

4 N

b) Clonazepam
-

( )
c) Gabapentin
-

( 1\

d) Carbamazepine
- J

Correct Answer - B
Ans. is 'b' i.e., Clonazepam
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498. Agonist antagonist combination acting
on the same receptor is ?

( 1\

a) Isoprenaline and propranolol

\§ J

4 N
b) Adrenaline and histamine

\§ J

4 N
c) Salbutamol and leukotriene

\§ J

4 N
d) Estrogen and tamoxifen

\§ J

Correct Answer - A

Ans. is 'a' i.e., Isoprenaline and propranolol

Receptor antagonists (Pharmalogical antagonists)

Receptor antagonists are those drugs‘that blocks the action of
agonist by acting on same receptors, Example:

Isoprenalineis 3, and 3, receptor-agonist while propranolol has

antagonistic action on (3; and 3, receptors.

Note :

Physiological antagonists

Physiological antagonists are those that produce opposite action by
acting on different receptors.

Example

| Histamine causes bronchoconstriction via Hireceptors and this
action is antagonized by adrenaline which causes bronchodilodation
through 3, receptors

).| Leukotrienes cause bronchoconstriction via cystinyl leukotriene
receptors and this action is antagonised by salbutamol which causes
bronchodilatation through 3, receptors.

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

499. Which of the following drug substrate
combinations do not match ?

( 1\

a) CYP 3A4/5 - simvastatin

- J

>
b) CYP 2D6 - SSRI
\§

( 1\

c) CYP 2C8/9 - mifepristone
\§

p
d) CYP 2C19 - propranolol
-

Correct Answer - C
Ans.is'c'i.e., CYP 2C8/9 - mifepristone
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500. Approximate dose of drug in a 5 years
old child ?

( 1\

a) Same as adult dose
\§ J

p
b) 1/2 of adult dose

g J

4 N\
c) 1/3 of adult dose

g J

p
d) 'A of adult dose
\§

Correct Answer - C

Ans. C. 1/3 of adult dose

There are three rule's by which drug close in children can
calculated by:

.| For children 2 years old and older (Young's rule)

.| For infant and children < 2 years (Fried's rule)

3.| Child's dose by weight can be calculated by Clark's rule:

¢ Child's dose = [Weight (1b)/150] * adult dose.
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501. A drug having 40% absorption and
hepatic extraction ratio of 0.6. What is
the bioavailability of that drug?

( 1\

a) 16%
\§

h

b) 24%
\§ J
4 N\

c) 20%
\§

h
d) 28%
\§

Correct Answer - A

Ans. is'a'i.e., 16%

Absortion of drug is 40% i. e. if 100 mg of drug is taken 40 mg will be
absorbed.

Hepatic extraction ratio is 0.6 i.e. out of the absorbed dose 60% wiill
be removed by liver; so from-the absorbed 40 mg 60% removed i. e.
24 mg removed.

Thus finally the remaining 16 mg of the total dose taken reaches the
systemic circulation..:So bioavailability is 16% as 16mg of the total
100 mg finally reached the systemic circulation
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502. Essential drugs ?

( )
a) Included in national pharmacopoeia

- J

( )
b) Should always be present at PHC

- J

( )
c) Those that satisfy the primary health care needs of the

population
J

( )
d) Life saving medications

- J

Correct Answer - C

Ans. is 'c' i.e., Those that satisfy the primary health care needs of
the population

WHO has defined Essential Medications as those that satisy the
priority health care needs of majority.of the population.
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503. Most common mitochondrial enzyme for
metabolism detoxification reaction is ?

( 1\

a) CYP 3A4
g

>
b) CYP 1A2

- J
( 1\

c) CYP 2A6
g

>
d) CYP 2B6
g

Correct Answer - A

Ans. is 'a' i.e., CYP 3A4

Subtypes of cytochrome P-450

o Depending upon the extent of amino acid sequence homology, the
cytochrome P-450 (CYP) isoenzymes are grouped into families
designated by capital letters (A, B, C ....).

¢/ Individual isoenzymes are again alloted numerals (1, 2, 3 ....).

o/ Examples are CYP1A2, 2A6; 2B6, 2C8, 3A4/3A5.

¢ In human beings, only a few members of three isoenzyme families
carry out metabolism-of most of the drugs.

o, Cyp 3 A 4/5 carryout biotransformation of largest number (nearly
50%) of drugs.

Important inducers of CYP 3A4/3A5

Barbiturates

Glucocorticoids

Rifampin

Macrolide antibiotics

Carbamazepine

Phenytoin

Pioglitazone
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504. Cholinergic drug which acts on heart by
decrease in levels of cAMP and due to
opening of K+ channels is?

4 N
a) Methacholine

\§ J

4 N
b) Oxotremorine

\§ J

4 N
c) Bethanechol

\§ J

4 N
d) DMPP

\§ J

Correct Answer - A
Ans. 'a' i.e., Me