AssociazioneaStudentité £ fabdidV édici na tunifinPié 1t

08 May, 2021

IMAT Simulatian

INTERNATIONAIWMMEDICAL
ADMISSION TEST

n Studenti e Prof Uniti Per

[G) @studentieprofunitiper In collaboration with the Tutor Service of
M info@studentieprofunitiper.t School of Medicine ofthe P a d u dJbiersity




LOGIC & GENERAL

O ey

KNOWLEDGE 7

IMAT SIMULATION

In collaboration with the Tutor Service of
School of Medicine of the Paduads “Uni versity

-



IMAT Simulatiom

1. Thereare cats lyingunder Bar baTharéfme:de s k.

A) If there are some cats that do not lie on the carpets , then there cannot .

bea carpet under b ar b a deskd s o
B) If cats do not lie on carpets, then there mustbe anareaunder Bar bar a O« k.
desk that isuncarpeted RAALY
C) Ifthere isa carpet under Bar b a deakpteen all cats lie only on carpets
D) If there isa carpet under Bar b a deakpteen all cats lie only on carpets
E) Barbara has no cats
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The sentence says that under Bar b a deslo there are cats. Among the .-
sentences presented , the only one that can be true isanswer B, because it- -,
says that if there a r e rcdist on the carpet, there isat least one place under
bar badeskdtlsat d o e s havet carpets .

Correct answer : B
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2. Coffee granules are awailable in two jar sizes, regular and large. The
regular jar contains 250 grams and costs 4.50 $. The large jar is 60% bigger ,
containing 400 grams, but at 6.30% it costs only 40% more than the regular jar. p
By how much per kilogram is the large jar of coffee better value for money- .
than the regular jar? t2 i
A) 0.90 $
B) 2.25%
C) 3.60%
D) 3.15%
E) 6.00$
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250 g/4,5$=0,018 $ per gram
400 g/6,30% = 0,01575 $ per gram

Now you multiply by 1000 to find the cost for kg, which is18% for the small jar
and 15,75% for the large jar. The difference between the two is2,258$.

Correct answer : B
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3. Four relatives (Diana, Karen, Ron and Mike) were invited to a party .

1) Diana announced that she would go only if Rond i d gog t

2) Mike announced that she would go only if at least two other relatives
went ; o

3) Karen announced that she would go only if Mike went.

At least two of the relatives came to the party ; it therefore must follow that:

A) Diana came to the party

B) Ron did not come to the party

C) Only two of the relatives came to the party
D) Three of the relatives came to the party

E) No one of the relatives came to the party

Studentii e=Proffdil Medicinah UnitiiPeter
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If at least two people will go to the party, in any combination the relatives « -,
will be three .

Correct answer : D
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4. Paul, Steve and Michael are  brothers . One of them always tells the truth,

while the other two always lie. Paul says: 0 Mi altvay® tells the truthd It
therefore follows that:

A) Paul always tells the truth

B) Michael always tells the truth

C) Steve always tells the truth

D) I ti@possible to know which of them always says the truth
E) No one of the brothers tells the truth
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If Paul was telling the truth, there wo u | dbe dwo lying brothers, so he has o«
lie. Thismeans that michale always lies and Steve always tells the truth. -'.:.:'.-;.-:

Correct answer: C

\
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4. Paul, Steve and Michael are  brothers . One of them always tells the truth,

while the other two always lie. Paul says: 0 Mi altvay® fells the truthd It
therefore follows that:
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A) Paul always tells the truth

B) Michael always tells the truth

C) Steve always tells the truth

D) I ti@possible to know which of them always says the truth
E) No one of the brothers tells the truth
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5. A printing house buys an ink-jet printing machines for 84,000 euros and a .
computer to process images for 14,000 euros. Which is the ratio between the.', ,';‘é}' '
price of the computer and that of the printing machine? <
A) 1/3
B) 1/42
C) 42/7
D) 1/6
E)4/3
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14/84 = 1/6

Correct answer : D

Y
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5. A printing house buys an ink-jet printing machines for 84,000 euros and a
computer to process images for 14,000 euros. Which is the ratio between the ,
price of the computer and that of the printing machine? R

A) 1/3 X
B) 1/42 -
C) 42/7
D) 1/6
E) 4/3
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6. Read the following three statements :

1) all smokers are pub -goers;

2) only smokers can be football fans;

3) some italians are football fans.

Which of the following conclusions does not follow from the
information?

A) There are italians who are smokers

B) Only italians smoke

C) There isno football fan who d o e s snipke
D) There are some italians in the pub

E) Not all italians are football fans

Studentii e=Proffdil Medicinah UnitiiPeter
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The only sentence that does not follow isB, because there are football fans
that smoke but arents necessarily Italians.

Correct answer : B

\
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7. Three red balls, three yellow balls and one green ball are placed in a bag :
and the bag is shaken. | place my hand in the bag and pull out a red ball KR
followed by a green ball. | do not replace either ball. Which of the following .- <.+

statement is true ?

LIS .
. .
‘. *.
Segte
'''''

A) The next ball will definitely be yellow

B) At least one of the next three balls must be yellow
C) The next two balls cannot be red

D) The next ball could be any of red, yellow or green
E) At least one of the next three balls must be red

Studentii e=Proffdil Medicinah UnitiiPeter
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Since there are only two red balls, at least one of the next three balls will be
yellow .

Correct answer : B
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8. Two security guards , Dave and Jeff, are patrolling an airbase . Dave passes
the front gate every 8 minutes. Jeff passes the front gate every 15 minutes.

long will it be before they meet up at the front gate again ?

A) 3 hours

B) 1 hour 30 mins
C) 1 hour

D) 2 hours 30 mins
E) 2 hours

Studentiie=Prof idil Medicina Uniti iPeter



IMAT Simulatiom

8=23and 15=3x5,the m.cm willbe23x3x5=120

Correct answer : E
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9. A teacher in school from children from 11 to 16 years old sets a code

number to unlock his classroom door. He has a method for remembering his

code . He uses:

1) the two digits of his birth reversed (for example , february which is 02
would be reversed to 20);

2) then the age of the children in his class at the start of the year with the~ .
digits reversed ; e

3) and finally , the date of his birthday in the month , reversed . S

Which of the following could not be his code to unlock the door?

LIS .
P
. *.
Segte
.....

A) 602124
B) 903121
C) 701131
D) 215150
F) 115191
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A c a n bet correct , because of the last two digits which in reverse are 42,
which isa non -existent day ina month .

Correct answer : A
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would be reversed to 20);
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3) and finally , the date of his birthday in the month , reversed . S
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10. A street of houses is numbered starting on one side with 1,2,3,4é At the
far end the numbers continue down the other side in the opposite direction
so the largest number is opposite number 1. The houses are of identical width _
so each house has another directly opposite to it. If number 17 is dlrectiy -
opposite to number 56, how many houses are in the street? i
A) 72
B) 37
C) 39
D) 36
E)73
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Knowing that houses are of the same width , we can say that before
house 17 we have 16 houses. After number 56 we expect 16 more
houses. 56 + 16 = 71.

Correct answer : A

\
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IMAT Simulatiom

10. A street of houses is numbered starting on one side with 1,2,3,4é At the
far end the numbers continue down the other side in the opposite direction
so the largest number is opposite number 1. The houses are of identical width _
so each house has another directly opposite to it. If number 17 is dlrectiy -
opposite to number 56, how many houses are in the street? i
A) 12
B) 37
C) 39
D) 36
E)73
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11. Which of these events occurred inthe XVIII century ?

A) Thirty YearsO Wa'r

B) Boston Tea Party

C) Firstedition of the Modern Olympic Games in Athens
D) Bay of the Pigs Invasion

E) Battle of Waterloo

\
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Thirty years war: 1618-1648

Boston Tea Party: 1773

Modern Olympic Games 1 stedition : 1896
Bay of the PigsInvasion: 1961

Battle of Waterloo: 1815

Correct answer : B

\
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12. Dr Luc Montagnier is well known for his studies concerning

A) HIN1
B) Malaria
C) HIV

D) BSE
E) Polio
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With a Nobel in 2008, Luc Montagnier isa French virologist famous for his .-

studies in HIV that aimed to find a vaccine and prevention measures for.'-"-';'
AIDS.

.
e
'''''

Correct answer : C

\
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A) HIN1
B) Malaria
C) HIV

D) BSE
E) Polio

Bl Studentiie=ProfidiliMedicina UnitiiPeter




IMAT Simulatiom

13. The UN Security Council has:

A) 10 permanent members and 5 non permanent members
B) 5 permanent members and 10 non permanent members
C) 5 permanent members and 5 non permanent members

D) 5 permanent members and 15 non permanent members
E) 10 permanent members and 10 non permanent members

Studentii e=Prof fdil Medicina Uniti Peter
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It has 5 permanent members . USA, Russia, China,
France and Great Britain and 10 members with a
biennial permanence

Correct answer : B

\
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14. Which set of statements about the P e o p | repoldic of China
correct?

A) | ttldesmost populous state in the world

B)I ttldeswo r | ldrges exporter of goods

C) | tadbssgle-party governed by the Communist Party of China
D) | ttl@eslargest country by land area

E)I ttldesemerging superpower of the 21th century

Studentii e=Prof fdil Medicina Uniti Peter



IMAT Simulatiom

The largest country by land area is the Russian federation.

Correct answer: D
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15. Francesco Cossiga was president of the Italian republic in the years in
which :

A) Began the Korea war

B) Ended the Cold war

C) Ended the Vietham war

D) Was fought the Kippur war
E) Was fought the Falkland war

\
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Cossiga was president from 1985 to 1992. The Cold war ended in 1989;-.'."; |

.....
.....

Correct answer : B
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16. Forwhat lenght of term isthe French president voted?

A) 4 years
B) 5 years
C) 6 years
D) 7 years
E) 8 years
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Until 2002 it used to be of 7 years but it was then changed to 5 years.

Correct answer : B
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17. Islamabad is the capital of:

A) Belucistan

B) Bhutan

C) Nepal

D) Kashmir

E) None of these countries
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Islamabad is the capital of Pakistan.

Correct answer: E

Ml Studentiie=ProfidiiMedicina UnitiiPeter




IMAT Simulatiom

17. Islamabad isthe capital of:

A) Belucistan

B) Bhutan

C) Nepal

D) Kashmir

E) None of these countries

Bl Studentiie=ProfidiliMedicina UnitiiPeter




IMAT Simulatiom

18. In 1945, the nobel prize for medicine was assigned to:

A) Albert Sabin

B) Alexander Fleming
C) Louis Pasteur

D) lvan Pavlov

E) Max Theiler

\
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Fleming received his Nobel for discovering penicillin.

Correct answer: B
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19.0 At o n e meanliterdry work by:

A) Salman Rushdie
B) Martin Amis

C) Anthony Burgess
D) lan McEwan

E) Antonia Byatt
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OAt onement 6 was written

Correct answer: D
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20. Entered into force in 1994, the NAFTAagreement is between

A) 3 American countries
B) 15 Asian countries

C) 7 African countries

D) 27 European countries
E)5 American countries

\
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NAFTA or North American Free Trade Agreement is an agreement
between USA, Canada and Mexico.

Correct answer: A
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21. Which of the following Italian movie director worked with Hollywood star
Marlon Brando?

A) Michelangelo Antonioni
B) Federico Fellini

C) Mario Monicelli

D) Bernardo Bertolucci

E) Luchino Visconti

\

Ml Studentiie=ProfidiiMedicina UnitiiPeter




IMAT Simulatiom

Marlon Brando appeared inBer t ol mavie io®@Wsé ttangm aPar iirng?d.‘.

Correct answer : D
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22. Which set of statements about Oscar Wilde is correct?

A) He was from London, was educated in Oxford, died before 1900

B) He was from Bristol, was the son of Edith Warton , wrote poetry

C) He was from Edimburgh , wrote poetry, was son of Mary Shelley

D) He was from Dublin, wrote novels, plays and poetries, died in 1900

E) He was of a noble family, was born in the eighteen century, wrote tragedies
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Oscar Wilde was born in Dublin in 1854, got his degree at the Trinity college and'-.'.";’ |
found fame in London . g

Correct answer : D
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23. Which one of the following phases comes immediately after
metaphase in mitosis?

A) Telophase 2
B) Prophase
C) Prometaphase
D) Anaphase

E) Cytokinesis

g :?} Studenti e Prof di Medicina Uniti Per



Mitosis is a mechanism cells use to reproduce: one mother cell gives rise to two
genetically identical daughter cells.

This process involves 5 phases, which in order are: prophase, prometaphase,
metaphase, anaphase, and telophase.

Therefore, immediately after metaphase comes anaphase.

Prophase Prometaphase Metaphase Anaphase Telophase

Correct answer : D
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24. Myoglobin :

A) ltsstructure mostly consists of alpha -helical stretches .
B) Binds oxygen with lower affinity than hemoglobin

C) Binds oxygen mainly at low PO2

D) Normally binds oxygen with Fe3+ ion in the heme group
E) Isfound inred blood cells.
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Myoglobin is an oxygen storing protein  found in the skeletal

muscle tissue of vertebrates in general and in almost all

mammals. Compared to hemoglobin, myoglobin binds oxygen .

more tightly and with a higher affinity than hemoglobin does.

.’ ¢

Myoglobin belongs to the globin superfamily of proteins, consists .7

of eight alpha helices connected by loops. Myoglobin contains < .
153 amino acids. Myoglobin contains a porphyrin ring with an iron

(Fe?*) at its center. o Toggan

It binds oxygen mostly at high PO ..

00
S
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Hemoglobin

S
S
|

O, saturation (%)

)
o
|

Correct answer : A
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24. Myoglobin :

A) Its structure mostly consists of alpha -helical stretches

B) Binds oxygen with lower affinity than hemoglobin

C) Binds oxygen mainly at low PO2

D) Normally binds oxygen with Fe3+ ion in the heme group
E) Isfound in red blood cells
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25. Which of the following plasma membrane components s
responsible for the ABO antigen system in red blood cells ?

A) Lipids
B) Transmembrane proteins '
C) Glycoproteins

D) Phospholipids

E) Cholesterol

g :?} Studenti e Prof di Medicina Uniti Per
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Red blood cells can present or not on their surface

antigens. If they are present 3 situations are observed:

A only A antigens ( A blood group ),
A only B antigens ( B blood group )
A both A and B ( AB blood group ).

If neither A or B antigens are present, we speak about
O blood group

Antigens are chains of oligosaccharides attached to
membrane proteins thanks to specific enzymes,

therefore we speak about  glycoproteins.

Correct answer : C

} Studenti e Prof di Medicina Uniti Per

ABO Blood Group System

Group A B AB @)
Red
Blood
Cell Type
Antigens
None
Present ’ ? ? ?
Antigen A Antigen B Antigen A & B
Antibodies| . AL \ AL AL
A & one A a4
Present ) * A& '
Anti-B Anti-A Anti-A & Anti-B
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IMAT Simulation

25. Which of the following plasma membrane components s
responsible for the ABO antigen system in red blood cells ?

A) Lipids
B) Transmembrane proteins '
C) Glycoproteins

D) Phospholipids

E) Cholesterol
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26. Which of the following can be random processes ?
1. Mutations
2. Artificial selection
3. Genetic drift

Choose the correct answer :

A) 1and 2 only
B) 2and 3 only
C) 1and 3 only
D) 1,2,and 3
E) None

g :?} Studenti e Prof di Medicina Uniti Per



In the process of artificial selection farmers and breeders
(instead of nature) choose which plant or animal gets to
reproduce , depending on the farmer's or breeder's needs.
Thus this process isnot casual .

On the other hand, genetic drift describes the random
fluctuation in the numbers of gene variants in a population |,
and mutations are casual alterations in genes which may or
may not be inherited by the offspring .

Correct answer: C
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27. Which of the following statements isrelated to sickle cell anemia?

1. Thisdisease is a result of a punctiform substitution that results in a
missense mutations

2. Thisdisease in the result of a punctiform substitution that results in a
nonsense mutation

3. The mutation results in the substitution of glutamic acid with valine .~

4. The mutation results in the substitution of valine with glutamic acid”.

Choose the correct answer : '

......
'S :
. .
» .
Sagte
.....

A) 1 and 4 only
B) 2and 3 only
C) 1and 3 only
D) 2and 4 only
E) None of them
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Sickle cell anemia isa disease caused by substitution of a single
base resulting in a missense mutation that substitutes the
glutamic acid with valine .

Due to the difference in polarity of the two amino acids valine
IS going to react with oxygen and the red blood cell will
acquire the curved shaped .
Thiscauses the red blood cells to be extremely unstable and .- ‘
prone to the riskof breaking up. -i-';-":'.-'.-;

HbA Hbs

Val-His-Leu-Thr-Pro-Glu-Glu-... Val-His-Leu-Thr-Pro-Val-Glu-...

Correct answer: C
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missense mutations

2. Thisdisease in the result of a punctiform substitution that results in a
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3. The mutation results in the substitution of glutamic acid with valine .~

4. The mutation results in the substitution of valine with glutamic acid”.
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28. Which one of the following does not contain amino acids :

A) Viruses

B) Enzymes

C) Antibodies

D) Cell membranes
E) Amylose

g :?} Studenti e Prof di Medicina Uniti Per



Amylose consists of a long and unbranched
polysaccharide chain made of D-glucose units; therefore |,
this molecule is a carbohydrate and it does not contain
amino acids .

Viruses contain proteins (their capsid , for example ), which
are made of amino acids .

Enzymes and antibodies are proteins, and cell
membranes contain many different types of proteins.

Correct answer : E

Lipid-anchored proteins

\ Phospholipid bilayer

Integral membrane protein peripheral membrane protein
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29. Which of the following events is most likely to happen in the case
a plant is watered with sea water?
1. The Vacuole will lose water, turgidity and the volume of the
cell will decrease
2. Thevacuole will acquire water, resulting in an increase in
volume -
3. Thecell will detach fromthe cell wall and collapse inwards ‘.
Choose the correct answer : e o
A) 1and 2
B) 2and 3
C) 1,2and 3
D) 1and 3
E) All of them
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Seawater is hypertonic in regard to the cell. Therefore the cell will lose water
and it will consequently detach from the cellular wall and constrict the
cytoplasm. This is called plasmolysis. (Diagram 1)

This is due to osmosis

In the case of an isotonic
solution the water flow in and
out of the cell is equal and
therefore the volume is
constant. (Diagram 2)

In the case the environment
outside of the cell becomes
hypotonic water will flow inside
of the cell, therefore increasing
the turgor pressure. (Diagram 3)

Correct answer : D
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29. Which of the following events is most likely to happen in the case
a plant is watered with sea water?
1. The Vacuole will lose water, turgidity and the volume of the
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2. Thevacuole will acquire water, resulting in an increase in
volume -
3. Thecell will detach fromthe cell wall and collapse inwards ‘.
Choose the correct answer : e o
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30. What is the role of Epigenetics in the genome ?

A) It refers to changes in gene expression that result from changes in <, |
chromatin structure without alteration of DNA sequences = 2

B) It refers to changes in gene expression that result from changes in )
chromatin structure with alteration of DNA sequence

C) ltisheritable

D) Statements B and C

E) Statements A and C

5
fiachy
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Epigenetics isthe study of changes in gene expression in terms of
accessibility to transcriptional machinery based on the chromatin
status (inactive in case of heterochromatin and active in case of
euchromatin ) achieved by histone modifications (methylation or
acetylation depending on the specific residue of a given histone)
and these changes are heritable .

.......
Yeolte
.....

Correct answer : E

I
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30. What is the role of Epigenetics in the genome ?

A) It refers to changes in gene expression that result from changes in <, |
chromatin structure without alteration of DNA sequences = 2
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chromatin structure with alteration of DNA sequence
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31. What is the specific molecule to which the main portion
acids released by the adipose tissue bind to?

A) VLDL

B) HDL

C) LDL

D) Albumin
E) All of them

g :?} Studenti e Prof di Medicina Uniti Per
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After the release of fatty acids by the adipose cells, free fatty
acids bind to serum Albumin , which is a globular protein
made by the liver that is part of the human blood plasma .

Albumin bound

il

Hormone
Sensitive
Lipolysis

Esterification

Correct answer : D
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32. The lock -key model isthe most representative mechanism of enzyme -substrate
interaction . Choose the answer that better clarifies /rejects this statement :

A) The statement istrue because there isa perfect match in shape between th
substrate and the active site of the enzyme .f'.;"-’ |
B) The statement istrue because there isa perfect chemical interaction tig;w 2
the substrate and the active site of the enzyme ;' ,
C) The statements isfalse because the substrate interacts with the active site and
not with the enzyme
D) The statement isfalse because when the substrate interacts with the active site .
there isan adjustment inthe enzyme fit the substrate

E) Statements C and A.

i} Studenti e Prof di Medicina Uniti Per
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The lock -key model (Fisher model) was the first model postulated for the interaction
between enzymes and substrates, later was discovered that the mechanism
involved in the interaction between enzyme and substrate was indeed more
complex , in fact during the interaction of the substrate with the active site, the
enzyme adjusts its shape to fit the substrate (induced fit model/ Koshland model) . - .

q -

Substrates Substrates
.
Active Substrate Active Substrate S
site is complex site complex a:
proper formed changes formed

\shape(- 1 ) \'to fi:/

Enzyme Enzyme Enzyme Enzyme

(a) Lock-and-key model (b) Induced fit model

Correct answer : D

5
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32. The lock -key model isthe most representative mechanism of enzyme -substrate
interaction . Choose the answer that better clarifies /rejects this statement :

A) The statement istrue because there isa perfect match in shape between th
substrate and the active site of the enzyme .f..;"-’ |
B) The statement istrue because there isa perfect chemical interaction tig;w 2
the substrate and the active site of the enzyme ;' :
C) The statements isfalse because the substrate interacts with the active site and
not with the enzyme
D) The statement isfalse because when the substrate interacts with the active site .
there isan adjustment in the enzyme fit the substrate

E) Statements C and A.
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A) Estrogens
B) Progesteron
C) Estradiol

D) Retinol

E) Cortisol
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Cholesterol is the precursor of the five major classes of
, mineralocorticoids
hormones are powerful signal molecules that regulate a host of organismal functions.

progestagens , glucocorticoids

/ Od}‘\_\v__r}' .
o / Aldosterone

i
O

— . [ AnJn

o~

Cholesterol

Progesterone Testosterone

Correct answer : D
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steroid hormones:
, androgens , and estrogens . These

Retinol, also known as <« 4

vitamin A 4, is a vitamin in
on the vitamin A family =558
-1 found in food and used |
as a dietary supplement. 7%
Estradiol

N Y TS

Vitamin A
C20H300
retinol
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A) Estrogens
B) Progesteron
C) Estradiol

D) Retinol

E) Cortisol
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34. Which of the following statements regarding enzymes is incorrect :
1. They catalyze all chemical reactions

2. They directly increase the reaction speed it

3. They indirectly accelerate chemical reactions of metabolic proces_'ses_.‘{"

4. Enzyme inhibitors are often used in the pharmaceutical field .
Choose the correct answer: =

A) Only 4
B) 1and 2
C) 3and 4
D) 2and 4
E) only 2

5
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ivation €Nty
aﬂovf-i? anzﬁ\e

ivation enclgy
A:};f: ang "\JG

ey

reaction

1

Prod wCts

Rea.ction Progress

Correct answer : B
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Enzymes do not catalyze all chemical
reactions but only biological ones,
otherwise they are called just catalysts.
Enzymes differ from most other catalysts
by being much more specific.

Like all catalysts, enzymes increase the
reaction rate by lowering its activation
energy , not acting directly on the
reaction rate. e -‘l-';-":'.-'.-;.-

Enzymes are usually used in
pharmaceutical field because some
reactions need enzymes to take place
and inhibiting one of them leads to the
inhibition or slowing down of the reaction.


https://en.wikipedia.org/wiki/Reaction_rate
https://en.wikipedia.org/wiki/Activation_energy
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can be used to allow the large -scale production of human insulin. Which statement describes thﬂgr
process of genetic engineering in this case:

A) Taking insulin from a human and inserting it into the DNA of a bacterium . Asthe bacterium
reproduces , it makes large quantities of insulin DNA that can be used to treat human diabetes

B) Taking insulin from a cow and inserting it into the DNA of a bacterium . Asthe bgéte.rium
reproduces , it makes large quantities of insulin that can be used to treat human diabetes |

C) Taking the insulin gene from the human chromosome and inserting it into the DNA of a bacterium .
As the bacterium reproduces , it makes large quantities of insulin DNA that can be used to treat |
human diabetes

D) Taking the insulin gene from a human chromosome and inserting it into the DNA of a bacterium
As the bacterium reproduces it makes large quantities of insulinthat can be used to treat human
diabetes il

E) Taking the insulin gene from a human chromosome and replacing itin another human

chromosome inthe same human, so that it will work better to produce large quantitie§ oi’irlgulin

x
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plasmid

restriction
2 j,o enzymes human insulin

" T
The genetic engineering process for Insulin: bacterium 7 O

Since we want to use this protein for humans , we need
to use the human genes for Insulin, not any other '
species . For making it in a large scale, we will use .
bacteria . Using plasmids isbetter than bact e DNA 0 s ’ ‘ ' ’.
because the bacterias will absorb that plasmid from
the growth mediumand i tedsser to do inthe ~ ' ‘ ;;g;;g; s
laboratory . The gene for human insulin istherefore IR
inserted into the gap inthe plasmid . And this plasmid is
now Genetically modified .

genetically
modified
bactenum £ay

.‘
f"

7 Purification

The genetically modified plasmid isintroduced into a
new bacteria Thiscell then divides rapidly and starts
making insulin. After the purification there isenough
insulin for distribution .

of
- o o

. 4
6 Fermentation 8 insulin ready for"-
distribution =~

Correct answer : D
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can be used to allow the large -scale production of human insulin. Which statement describes thﬂgr
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reproduces , it makes large quantities of insulin that can be used to treat human diabetes |
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As the bacterium reproduces , it makes large quantities of insulin DNA that can be used to treat |
human diabetes

D) Taking the insulin gene from a human _chromosome and inserting it into the DNA of a bacterium
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x
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36. Which of these bones are articulated with the scapula ?

1. Radius

2. Ulna

3. Humerus
4. Clavicle

5. Firstrib
A)l,2,3and4
B) 2,3,4and 5
C)3and5

D) 3and 4 only
E) 1and 2 only
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The shoulder is one of the largest Shoulder Anatomy
and most complex joints in the body .

It is formed where the head of the Acromion ACjoint  Clavicle
humerus (upper arm bone) fits into
the glenoid cavity of the scapula ,
like a ball and socket .

Other  important bones in the
shoulder include :

A The acromion isa bony projection
off the scapula .

A The clavicle (collarbone ) meets Humerus Scapula

the acromion N the
acromioclavicular joint.

A The coracoid process isa hook -like
bony projection from the scapula .
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Olecranon
process

Trochlear
notch

The radius articulates
proximally at the elbow with
the capitulum of the humerus
and the radial notch of the
ulna. It articulates at its distal
end with the ulna at the ulnar
notch and with the articular
surfaces of the scaphoid and
lunate carpal bones. |

Coronoid process

Proximal
radioulnar
joint

Interosseous
membrane

Uina L
Proximally, the ulna articulates SN (¥

with the humerus at the elbow

joint  with the olecranon " | - e

process. Distally, the ulna | vmar noten

articulates  with the radius, . = S

forming the distal radio -ulnar S

ioint Styloid process

joint. of ulna
Styloid process Distal Styloid pro
o:yradiu's" j'::::t""'“" o:y‘ rodlug

(a) Anterior view (b) Posterior view
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Clavicle

_- Scapular Acromion

~ ":< —— Scapular Coracoid process

Humerus
Humeral Coronoid fossa
Humeral Radial fossa
Humeral Lateral epicondyle
‘1'*.? Humeral Capitulum
Humeral Trochlea Radius head
Flexor dlgltorum sublimis

Supinator

Styloid Process ——
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36. Which of these bones are articulated with the scapula ?

1. Radius

2. Ulna

3. Humerus
4. Clavicle

5. Firstrib
A)1l,2, 3and 4
B) 2,3,4and 5
C)3and5

D) 3and 4 only
E) 1and 2 only
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37. Which isthe correct association between hormones and glands ?

A) Prolactin - Pituitary gland posterior lobe

B) Antidiuretic Hormon (ADH) - Pituitary gland anterior lobe
C) Calcitonin - Thyroid gland

D) Cholecystokinin - Delta cells of Pancreas

E) Progesteron - Testes
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The posterior pituitary is largely
made up of the terminals of nerve
cells of the hypothalamus . By this
are stored and secreted

A Antidiuretic _hormone or ADH or
vasopressin;
A Oxytocin .

The anterior pituitary is distinct from
the posterior pituitary and it makes
up 80% of the gland . The 6 major
hormones are:

A Growth Hormone (GH);

A Adrenocorticotropic
hormone (ACTH);,

A Thyroid-stimulating
hormone (TSH);

A Follicular -stimulating hormone
(FSH);

A Luteinizing hormone (LH);

A Prolactin .

5 Studenti e Prof di Medicina Uniti Per
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The thyroid gland produces thyroxine (T4), which is a relatively inactive prohormone . The
highly active hormone istriiodothyronine (T3). Together they are referred to as the thyroid
hormones .

The thyroid gland produces just 20% of the high active T3, but it produces 80% of the
prohormone T4, that istransformed into the active hormone by specific enzymes in other
tissueslike the liver or kidneys.

There are other hormone -producing cells within the thyroid gland called C-cells, that . 4
produce calcitonin . Thyroid Gland o

VAN

function : ..
T3 T4 Calcitonin Bone health
B o ;
N !
Digestion | ET&’:E ! ‘H’
- |
GO A 4 i Kidney clearance rate
b j: < Muscl . Parathyroid
s uscle
Brain development L x contractions | hormor-1e
and nervous system Bone . production

; _ _ o o health
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Only about 5% of the pancreas is PANCREAS
comprised of endocrine cells. These cells
are clustered in groups within the
pancreas and look like little islands of
cells  when examined under a
microscope, known as pancreatic islets
or more specifically, isletsof Langerhans .

A The alpha cell produces the hormone
glucagon and makes up 20% of each
islet;

A The beta cell produces the hormone
insulin and makes up 75% of each islet;

A The delta cell accounts for 4% of the
islet and secretes the somatostatin ;

A The PPcell accounts for 1% of islet cells
and secretes the pancreatic
polypeptide hormone
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The main hormone secreted by Spermatic cord
the testes is testosterone , an
androgenic hormone .

Ductus deferens
Testosterone is secreted by cells ’
that lie between the seminiferous
tubules, known as the Leydig cells.

Head ( caput epididymidis)

Efferent ductule

The testes also produce inhibin B

and anti -Millerian  hormone from |
; ; ; ; Body

Sertoli cells, and insulin-like factor 3 (corpus epididymidis) |

and oestradiol from the Leydig

cells.

Tail (cauda epididymidis)
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37. Which isthe correct association between hormones and glands ?

A) Prolactin - Pituitary gland posterior lobe
B) Antidiuretic Hormon (ADH) - Pituitary gland anterior lobe
C) Calcitonin - Thyroid gland

D) Cholecystokinin - Delta cells of Pancreas
E) Progesteron - Testes
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38. What is the correct order of the following structures in the nephron ?
1. Loop of Henle

2. Proximal convoluted tubule
3. Collecting duct
4. Distal convoluted tubule

A) 1,2,3,4
B) 2,1,4,3
C) 2,1,3,4
D) 4,3,2,1
E) 1,3,2,4

5
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C Proximal tubule

Glomerulus

The nephron is the functional unit of
the kidney. This means that each
separate nephron is where the main
work of the kidney isperformed .

A nephron ismade of two parts:

tubule Q a renal corpuscle , which is the * s
initial filtering component . The
renal corpuscle consists of the
glomerulus , and the glomerular
capsule or Bowman's capsule

Q a renal tubule that processes

and carries away the filtered
Loop of Henlé fluid .

g Q“} Studenti e Prof di Medicina Uniti Per
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Glomerular capsule
Distal convoluted The renal tubule isthe portion of the
Afferent bule .. .
arteriole nephron containing the tubular fluid
1 filtered through the glomerulus . After
ot v , Al VA3 passing through the renal tubule
‘ Cortex-medull . .
1 N juncion the  filtrate  continues  to  the ‘
ke | Y | collecting duct system. e
Venule , ¢ Collecting duct : g

The components of the renal tubule.f';;'

A
Interlobular ! are: - - :
vein ; ' Y
| . .

\V Q Proximal convoluted tubul e
e N Q Loop of Henle
the nephron % | Q Distal convoluted tubule
| Q Connecting tubule aka
gfg';v};g,;a' i Collecting duct
S Correct answer : B -
Urine flows into renal pewisﬁ/
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Glucose Na*
Amino acids K*
Protein Ca2*
Vitamins Mg?+
Lactate Cl-
Urea HCO35~
Uric acid H,O

Urea [
Uric acid NH4*
Creatinine

Some drugs

Na*
CI-
HCO3~
H,O

H+

K+

NH,*
(

H,O
Urea

()

%} Studenti e Prof di Medicina Uniti Per

Nephrons are the ofunctional units6 of the
kidney ; they cleanse the blood of toxins and
balance the constituents of the circulation to
homeostatic set points  through the
processes of filtration, reabsorption , and
secretion (as you can see here). The
nephrons also function to control blood
pressure (via production of renin), red blood
cell production (via the hormone
erythropoetin ), and calcium absorption (via
conversion of calcidiol into calcitriol , the
active form of vitamin D).
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38. What is the correct order of the following structures in the nephron ?
1. Loop of Henle

2. Proximal convoluted tubule
3. Collecting duct
4. Distal convoluted tubule

A) 1,2,3,4
B) 2,143
C) 2,1,3,4
D) 4,3,2,1
E) 1,3,2,4

5
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39. Where is the liver located?

A) In the right upper quadrant of the abdomen
B) Inthe left upper quadrant of the abdomen
C) Inthe right lower quadrant of the abdomen
D) Inthe left lower quadrant of the abdomen
E) Inthe thorax
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ABDOMINAL QUADRANTS The human abdomen is divided into

guadrants and regions by anatomists
firstaidforfree.com and physicians for the purposes of
study, diagnosis, and treatment . The
division into four quadrants allows the evg
localisation of pain and tenderness,-;"f,. :
scars, lumps, and other items of .
interest, narrowing in on which

Left upper organs and tissuesmay be involved .
quadrant

Right upper—
gquadrant

lliac crest
The quadrants are referred to as:

= Left lower - left lower quadrant
quadrant

| - left upper quadrant

- right upper quadrant

- right lower quadrant

Umbilicus

Right lower
quadrant

-+
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i i i 7
RUQ \ LEFT LOBE LUQ
| STOMACH (CUT)
SPLEEN
/' )
RIGHT LOBE \ ' DUODENUM
GALLBLADDER 77
BILE DUCT — = ) PANCREAS
ABER) - PANCREATIC DUCT
TRANSVERSE — TR —=
COLOSN (CUT) & I\ . DESCENDING
< W /) COLON
ASCENDING
COLON
CECUM — SMALL INTESTINE
RECTUM
VERMIFORM i
APPENDIX . ANUS
- e e | ; _‘
RLQ | LLQ

%
by
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i |
RUQ LEFT LOBE | LUQ
STOMACH (CUT)
SPLEEN
RIGHT LOBE DUODENUM

GALLBLADDER _ _ _ )

BILE DUCT : PANCREAS The liver ismostly located inthe -

—— PANCREATIC DUCT . "

TRANSVERSE T — right upper quadrant . .
COLON (CUT) COLON Ly i

ASCENDING

Correct answer : A
COLON

SMALL INTESTINE

CECUM
RECTUM
VERMIFORM
APPENDIX ANUS
r | i T
RLQ LLQ
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39. Where is the liver located ?

A) Inthe right upper quadrant of the abdomen
B) Inthe left upper quadrant of the abdomen
C) In the right lower quadrant of the abdomen
D) Inthe left lower quadrant of the abdomen
E) Inthe thorax
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40. Which of the following structures may be involved in an infarction ?
Heart

N

Kidney

©

Liver

Lung ‘s

>

A)1l,2and 3
B)1land 2
C)land3
D)1, 2 3and4
E) 1only
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Infarct
Types White Infarct Red Infarct
Causes o Arterial occlusion e YVenous occlusion
Referred aswhite due to lack of Erythrocytes e Referred asred due to massive Erythrocytes
accumulation accumulation
¢ Pyramid shape necrosis e Consist numerous fibrin strands
Features o Apextooccluded artery ¢ Iregular shape necrosis {often)

o Base at periphery
The area of necrosis is coagulative
Can become red infarct when reperfusion occurs

Solid organs with no dual arterial blood supply e Loose organs with dual circulation
such as o Lungs
o Heart o Kidneys
o Spleen o GIT
Crganinwolved o KFi)dneys o Brain
¢ Thisis because solid organ may limit the amount e The loose tissue enables Erythrocytes to seep
of hemorrthage that can seep into the area of during injury and accumulate inside the tissue

ischemic necrosis frorm adjoining capillary beds

Gros: Appearance

Kidney Infarct
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Myocardial infarction

blocked artery

damaged heart muscle
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Infarto renale
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40. Which of the following structures may be involved in an infarction ?
1. Heart
2. Kidney
3. Liver .
4. Lung o
A)l,2and 3
B)1land?2
C)land3
D)1,2,3and 4
E) 1 only
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