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Part Exercise 1 Grade
of the Mode of Action of Botox S pts
ex
1 The recording obtained at the level of the axon of the presynaptic neuron of document | 1/2
1shows APsof same amplitude. However, the frequency of AP increases from 4 APs
to 17 when the intensity of the stimulation increases from 5 a.u.to 20 a.u. This shows
that the response of the axon is modulated by the frequency of APas function of the
intensity of stimulation.
2 Curve showing the variation of the quantity of acetylcholine as a function of the 1
intensity of stimulation.
" Quantity of acetylcholine
(ina.u)
704
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a0 ij‘
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3 At the level of the presynaptic neuron, the nervous message is modulated by the 1
concentration of calcium as function of the intensity of stimulation, since document 2
shows that the concentration of calcium in the presynaptic element increases from
1 a.u. to 6 a.u when the intensity of stimulation increases from 5 a.uto 20 a.u.
At the level of the synapse, the nervous message is modulated by the concentration of
the releasedacetylcholine as function of the intensity of stimulation, since document 3
shows that the quantity of acetylcholine released increases from 30 a.u to 60 a.u when
the stimulation intensity increases from 5a.u to 20 a.u.
4 Hypothesis: 1/2
Botox inhibits the synthesis of Acetylcholine.
Botox inhibits the exocytosis of Acetylcholine.
Botox neutralizes Acetylcholine.
Botox blocks the postsynaptic receptors.
5 The fluorescence in the presynaptic bud decreases from 50 a.u before stimulation to 1

5 a.u after stimulationin a medium without Botulinum toxin. However, in a medium
containing Botulinum toxin, it remains almost constant at 50 a.u before and after
stimulation. Thus, Botox blocks the release of neurotransmitters by exocytosis of the
the presynaptic vesicles. Hence, in medium containingBotox, thequantity of
releasedacetylcholine should be null.

Botox blocks the transmission of the nervous message at the level of neuromuscular
synapses by blocking the release of acetylcholine. Thus preventing the permanent
muscular contractions that are responsible for the signs of aging.

WhenBotox is injected in small doses,its action will belimited on the treated
zone.However, when it is used in high doses, its action is generalized on other muscles
especially respiratory oneswhich will be permanently relaxed leading to death by
asphyxia.

Yo

Yo




Part of
the
exercise

Exercise 2
Role of the Liver in Glycemia Regulation

Grade
5 pts

11

In individual X who was fasting, glycemia increases, following the ingestion of 50g of
glucose, from 0.8 g/L at t= 0 min to 1.7 g/L at t= 60 min, while it decreases t00.9 g/L
between60min and 120 min.

In individual Y who is fasting, glycemia decreases from 1 g/L to 0.7 g/l between from
TO and T2 while it increases slightly to 0.8 g/l atT3.

Ya

Ya

1.2

The body is provided with a system of regulation able to correct hypoglycemia or
hyperglycemia.

1/2

We observe brown color indicating the presence of glycogen only in section B done
on the liver aftera meal rich in glucose. This shows that the liver stores glucose in the
form of glycogen.

1/2

The fresh liver is cut into fragments, and then added into a crystallizer containing
distilled water. After that a strip to detect glucose is introduced, the test is positive.
After that the liver fragments are washed. After that the washed fragments are put in
in a crystallizer and a strip to detect glucose is introduced, the test is negative. After
incubation during 20 minutes at 37°C, a strip to detect glucose is introduced, the test is
positive.

The glucose test becomes positive after the incubation of the washed liver fragments
for 20 minutes. This shows that the liver releases glucose. On the contrary, the test
remains negative when incubation is performed with insulin. This shows that insulin
blocks the release of glucose byinhibitingglycogenolysis.

The test becomes positive when incubation is performed withglucagon and this occurs
only within 5 minutes, time that is less than the 20 minutes necessary to obtain a
positive test in the medium containing only distilled water. This shows that glucagon
accelerates the release of glucose; hence, it promotesglycogenolysis. So,
glycogenolysis which is performed by the liver and which ensures the release of
glucose is inhibited by insulin and promoted by glucagon. Knowing that insulin and
glucagon are two hormones, soglycogenolysis is modulated by the action of these
hormones, insulin and glucagon.

Yo

Yo

Yo

Document 1 shows that the ingestion of glucose provokes hyperglycemia between

t=0 min and t= 60 min. Which stimulates the secretion of insulin by B cells of the
islets of Langerhans of the pancreas. This hormone stimulates hepatic glycogenesis
(storage of glucose in the form of glycogen) and inhibits glycogenolysis leading to a
decrease in glycemiaat t=120min

Fasting doesn’t allow anyexogeneous supply of glucose while glucose is constantly
used by the body cells. Thus, glycemia decreases between TO and T1 (document 1).
This decrease stimulates the acells of the islet of Langerhans to secrete glucagon. The
latter stimulates hepaticglycogenolysis(releaseof glucose from the stored glycogen).
This maintains a normal almost constant level of glycemia close to its initial value
starting from T3.

Yo

Yo
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exercise

Exercise 3
Huntington Chorea

Grade
5 pts

1

The allele of the disease is dominant with respect to the healthy allele, since normal
children 1113 and 1114 have affected parents I11 and 112. Thus the normal allele is carried
at least by one of the parents and masked by the allele of the disease. Let H be the
symbol of the dominant allele of the disease and nthe symbol of the recessive normal
allele.

1/2

If the allele is carried on the non-homologous segment of the chromosome Y, the
disease would be transmitted from father to son, but the affected son 114 has a healthy
father 11. Thus the gene is not carried on the non-homologous segment of the
chromosome Y.

If the gene is carried by the non-homologous segment of the chromosome X, the
healthy girl IV1 must be homozygous of genotype Xn//Xn; she should have inherited
thenormal allele from her father 1111who should be healthy of genotype Xn//Y . But her
father is affected. Thus the gene is not carried by non-homologous segment of X.

If the gene is carried by the homologous segments of X and Y, healthy girl 1113should
have inheritedXn from her father 111; the healthy boy 1114 should have inherited Yn
from his father I11. Father Il 1 should be healthy of genotype XnYn which is not the
case ( I11 is affected) . thus the gene is not carried by the homologous segments of X
and Y.

Therefore, the gene is carried by an autosome.

Ya

Ya

Ya

Ya

The mother 112 is affected by the disease and is heterozygous since she inherited the
allele H from her mother and the allele n from her homozygous healthy father who
produces only one type of gametes having the allele n.

Thus she produces two types of gametes of equal probabilities: ¥2 H and % n.

The affected father Il1is heterozygous since he already has a healthy homozygous son
[114 to whom he must have transmitted the recessive allele n.

Thus he produces two types of gametes equal probabilities: %2 H and % n.

Since the affected allele of the disease is dominant; it is sufficient for 1113 to have at
least one allele of the disease in order to be affected . The genotype of 1113 can be either
H//H ¥, or H/In Y2 . Thus the risk for 1113 to be affected is 3/4 of the children.

Couple 115- 116 is healthy and recessivity is a criterion of purity. These parents produce
only one type of gametes carrying the normal allele n. Thus all their children will be
healthy.

Therefore the risk for 1115vto be affected is null.

Yo

Yo

In healthy individuals, the number of repetitions of CAG varies between 8 and 30 for
the types of alleles Al till A12. Thus these alleles are associated to the normal
phenotype.However, affected individuals present two groups of alleles: the first is
identical to that present in healthy individuals with a number of repetitions of CAG
between 8 and 30. The second group corresponds to alleles having a number of
repetitions of CAG between 39 and 70. Thus these alleles which have a number of
repetitions of CAG higher than 39 are associated to the disease.

The origin of the disease is the high number of repetitions of CAG greater than 39

The real genotype of 1113 is n//n or Ag/lAg. Since she has two alleles with a number of
repetitions CAG that is respectively 10 and 15 which is less than 30 repetitions and thus
correspond to the group of alleles of healthy individuals. These two alleles are among
the ones that determine the normal phenotype.

Ya

The average age of appearance of the disease decreases from 49 years to 25 years, when
the number of repetitions of CAG triplet increases from 40 to 60.

Yo

The factor determining the age of appearance of the disease is the high number of
repetitions per allele(>40).

Ya
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Exercise4
Fight against Ebola

Grade
5 pts

1

A humoral specific immune response is triggered, since in case of Ebola the surviving
individuals have a high amount of anti-Ebolaantibodies that are released by plasma cells
that are the effectors of humoral specific immune response.

A cell- mediated specific immune response is triggered, since the surviving
individualsshow an important increase in the specific TcL which are the effectors of the
cell mediated specific immune response.

Yo

Yo

The amount of anti-Ebola antibodies is nil and remains constant on the 14th and 35th
day, after the first and the second injection of the three types of vaccine. After the 3™
injection of vaccine, this amount increases to 1000 a.u on the 56" day in individuals
having received EIC + PIC, while its remains constant and nil in individuals having
received the vaccine EIC or only the protein. This amount of antibodies increases in the
three lots to reach 10000 a.u on the 84" dayin individuals having received the vaccine
EIC+PIC which is 10 times higher than the 1000a.u obtained when only the vaccine EIC
or only the protein is administrated. This shows that the vaccine EIC+PIC is the most
effective.

3/4

At the beginning of the specific immune response, macrophages act as antigen
presenting cells which induce the specific immune response.

At the end of the specific humoral immune response, they perform phagocytosis of
the immune complex in order to eliminate antigens.

Between day 0 and day 20, the percentage of survival decreases from 100% to 80% in
the lot receiving 4 injections.This decrease is 4 times more significant than that obtained
in the lot receiving only 3 injections which reaches 20 %. Thus, the condition for the
vaccination against Ebola to be successful is to give 4 boosters.

1/2

The antibodies injected after 24 hours neutralize the antigen and slow down efficiently
the propagation of virus which allows the body defenses to react and protect allthe
monkeys (4/4) which remain alive. However, when the injection is delayed to 48 hours,
the viruses multiply more rapidly than the lymphocytes involved in the specific immune
response and infect a great number of cells before being neutralized by the specific
injected antibodies. This reduces the efficiency of the body defense and sometimes
renders it insufficient. This explains the death of two out of the four infected monkeys.

In serotherapy, the injected substances are the specific antibodies while in vaccination,
the injected substances are viral or antigenic proteins.

In serotherapy, the latency time is null while in vaccination, the latency time is 2 weeks

In serotherapy, the duration of protection time is short while in vaccination, the
protection is more durable.

Ya

Ya

Ya
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