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B Pari one: Reading comprehension
Read the foiiowing passages carefully and then answer the questions base on the information in the passage only.

Passagel:
The Potential of Exosomes for Regenerative Medicine

Growth factors, cytokines, and genetic materials contained within extracellular vesicles—particularly
exosomes—derived from the secretions of surrounding cells can exert a wide range of therapeutic effects. These
include the regulation of inflammation, cell proliferation, migration, and angiogenesis. However, the capacity to
perform such functions varies among exosomes, primarily depending on the characteristics of their source cells.

For instance, monocyte-derived exosomes may contain anti-inflammatory proteins and microRNAs that help
alleviate inflammatory responses. In contrast, exosomes isolated from myocardial cells can play crucial roles in
_m]gdiat_ing pathological fibrotic remodeling, promoting cardiac vascularization, and protecting against myocardial
infraction.

Among various exosome types, mesenchymal stem cell-derived exosomes (MSC-Exos) are among the most
widely studied and clinically utilized. Mesenchymal stem cells (MSCs) are non-hematopoietic, multipotent stem
cells with self-renewal and multi-lineage differentiation capabilities. They are considered one of the most
important types of adult stem cells and have been applied in cell therapy for a variety of diseases.

MSC-Exos carry proteins, lipids, DNA, and RNA originating from the MSCs, forming the molecular basis of
their therapeutic actions. These exosomes exhibit biological functions similar to their parent MSCs, while their
smaller size allows easier penetration through biological membranes. They also display low immunogenicity and
reduce the risks of immune rejection, embolism, and tumorigenesis.

The lipid bilayer of exosomes not only shields their internal components but also effectively protects nucleic
acids from enzymatic degradation by RNases. Exosomes can transport diverse bioactive molecules that mirror the
physiological or pathological state of the source cells. Through this mechanism, they can convey intercellular
information, remove intracellular debris, and serve as potential vehicles for drug delivery.

MSC-Exos can inhibit cell apoptosis, promote regeneration and migration, modulate immune and
inflammatory responses, and stimulate both vascular and neural repair. Notably, researchers have treated seven
critically ill COVID-19 patients with aerosolized exosomes derived from allogeneic adipose MSCs, achieving
significant improvement in lung injury.

101- What is one of the main advantages of MSC-derived exosomes (MSC-Exos) over whole MSCs for

therapeutic applications?
a) They are larger in size to carry more cargo
b) They have higher immunogenicity to stimulate immune responses
c) They have lower immunogenicity and can mitigate risks like immune rejection
d) They can only deliver proteins, not nucleic acids

102- According to the paragraph, what is a key function of exosomes in tissue repair mechanisms?

a) Directly changing a patient’s DNA sequence

b) Regulating inflammation, cell proliferation, migration, and angiogenesis
c) Replacing damaged cells with synthetic materials

d) Completely preventing any immune response

103- Why might exosomes protect their internal cargo, such as nucleic acids?

a) Because exosomes have a lipid bilayer that shields components and protects nucleic acids from RNase
b) Because exosomes degrade RNA immediately after release

C) Because exosomes do not contain nucleic acids

d) Because the cargo is bound to proteins that block RNase

104- According to this passage, which type of cell-derived exosomes may help reduce inflammatory

responses?
a) Neuron-derived exosomes
b) Monocyte-derived exosomes
c) Red blood cell-derived exosomes
d) Platelet-derived exosomes \ -

105- According to the passage, what was the outcome of administering aerosolized' xosomes: to

critically ill COVID-19 patients?
a) Worsening of lung damage
b) No change in condition
c) Major improvement in lung damage
d) Complete cure in all patients
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Hydroxyapatite-Enhanced Cell Adhesion and Viability

When meserichymal stromal cells (MSCs) were cultured on ink discs containing different concentrations
of hydroxyapatite (HAp), cell adhesion was observed in all samples, though to varying degrees. Notable
differences appeared between inks containing 0% HAp and those containing 25% or 30% HAp.

On the 0% HAp surfaces, MSCs grew in small, isolated clusters, indicating a preference for cell—cell
contact rather than cell-material interaction. The cells also lacked the spindle-shaped morphology typical of
stromal cells.

In contrast, cell adhesion was markedly higher on inks containing 25% and 30% HAp. Cells spread
across the entire substrate and displayed the characteristic stromal morphology. These findings suggest that
adding hydroxyapatite particles to the gellan gum methacrylate (GG-MA) / hyaluronic acid methacrylate
(HAMA) mixture enhances stromal cell adhesion.

The addition of HAp, however, appeared to increase the fluorescent background of microscopy images,
making accurate quantification of MSC surface coverage unreliable. Nonetheless, cell viability assays (MTS
and live—dead staining) confirmed that the adhered cells remained viable, with those cultured on 30% HAp
ink showing the highest viability after three days of incubation.

106- What difference in MSC adhesion was observed between 0% HAp and 25-30% HAp inks?

a) MSCs adhered equally across all compositions

b) MSCs showed better adhesion on 0% HAp

c) MSCs showed lower adhesion on 0% and higher on 25-30% HAp
d) Adhesion could not be assessed due to fluorescence

107- How did MSC morphology differ on 0% HAp surfaces compared with 25-30% HAp contents?

a) On 0% HAp, MSCs formed large flat sheets

b) On 0% HAp, MSCs formed small clusters and lacked spindle morphology
c) On 0% HAp, MSCs showed typical stromal spindle morphology

d) Morphology was not described for any condition

108- What effect did adding hydroxyapatite (HAp) have on MSC adhesion?

a) It decreased adhesion

b) It had no effect on adhesion
c) It enhanced adhesion

d) It caused cells to detach

109- Why was reliable quantification of surface coverage by MSCs not possible?

a) The cells died before measurement

b) The addition of HAp increased the fluorescence background
c) The ink solidified too quickly

d) The MTS assay interfered with imaging

110- Which method(s) were used to confirm that the attached MSCs remained viable?\ ®

a) LDH assay

b) Flow cytometry

c) MTS and live-dead assays

d) Electrical impedance analysis
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Read the following sentences carefully and choose one of the options (a, b, ¢, d) to complete the
sentences.

111- In tissue engineering, ......... enables removal of cells while preserving the matrix scaffold.

a) Denaturation
b) Demineralization
c) Dehydration
d) Decellularization

112- Spatially controlled deposition of living cells within hydrogel matrices is achieved through ..........

techniques integrating engineering and biology.
a) Bioprinting
b) Microfluidic casting
c) Laser ablation
d) Electrospinning

113- Dynamic maintenance of extracellular matrix composition depends on continuous ..........

processes.
a) Remodeling
b) Regeneration
c) Reorganization
d) Renewal

114- During tissue regeneration, mesenchymal cells undergo .......... to reacquire epithelial polarity

and junctions.
a) Cell dedifferentiation
b) Mesenchymal-epithelial transition
c) Transdifferentiation
d) Cell polarization

115- After tissue injury, stem cells migrate along chemical gradients using .......... cues toward
damaged regions.

a) Cell adhesion

b) Cell fusion

c) Cell homing

d) Cell docking .g ARA
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W Part one: Reading comprehension
Read the following passages carefully and then answer the questions that follow. Base your answers on the
information in the passage only.

Passage 1.

Artificial Intelligence (Al) is revolutionizing healthcare by enhancing diagnostic accuracy, personalizing
treatment plans, and streamlining administrative tasks. In diagnostics, Al algorithms analyze medical images
such as X-rays and MRIs with remarkable precision, often surpassing human radiologists in detecting
anomalies like tumors or fractures. For instance, machine learning models trained on vast datasets can
identify early signs of diseases such as cancer or Alzheimer's, enabling timely interventions that improve
patient outcomes. Moreover, Al-powered predictive analytics forecast disease outbreaks and patient
deteriorations, allowing healthcare providers to allocate resources more efficiently. In treatment
personalization, Al systems process genetic information and medical histories to recommend tailored
therapies, reducing the trial-and-error approach in prescribing medications. This not only minimizes adverse
effects but also optimizes recovery times. Administrative applications of Al include automating scheduling,
billing, and electronic health record management, which reduces paperwork and frees up medical staff to
focus on patient care. However, the integration of Al in healthcare raises ethical concerns, including data
privacy, algorithmic bias, and the potential displacement of jobs. Ensuring that Al systems are trained on
diverse datasets is crucial to avoid biases that could disproportionately affect minority groups. Additionally,
robust cyber-security measures are essential to protect sensitive patient information from breaches. Despite
these challenges, the benefits of Al in healthcare are substantial, promising a future where medical care is
more accessible, efficient, and effective. Governments and organizations are investing heavily in Al research
to harness its potential while addressing the associated risks. As Al continues to evolve, its role in healthcare
will likely expand, incorporating advanced technologies like natural language processing for better doctor-
patient communication and robotics for surgical precision. Ultimately, Al has the potential to democratize
healthcare, making high-quality medical services available to underserved populations around the world.

116- It is stated that artificial intelligence .................. in diagnostics.

a) outperforms human experts in finding masses and broken bones
b) helps reduce the workload of administrative staff

c) assists in tailoring treatment plans to individual patients

d) forecasts abnormal bone fractures and cancerous tumors

117- As regards the predictive models, AI can help practitioners .................. .

a) enhance patient deterioration and disease epidemics
b) train hospital databases and warn about diseases

c) take well-timed actions to treat patients

d) enable datasets to identify initial signs of diseases

118- In personalized treatment, artificial intelligence .................. .

a) helps doctors pile up patient records

b) minimizes the accuracy of hospital billing systems
c) reduces guesswork in ordering proper medication
d) prevents routine access to patient records

119- The ethical concern to avoid affecting minority groups requires .................. .

a) taking security measures to safeguard patient communication
b) using varied datasets to help prevent bias algorithms

c) protecting such groups against job displacement

d) undermining healthcare issues proportionately

120- AI helps the democratization of healthcare by .................. . \
a) improving doctor-patient communication through speech recognition tools ®
b) eliminating the need for government supervision on Al development

c) reducing the cost of robotic equipment used in potential surgeries
d) making advanced medical services more accessible to deprived communities
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sage 2:

Hedlth intguality refers to the systematic differences in health outcomes and access to healthcare services
among different population groups, often influenced by socioeconomic status, race, geography, and education.
In many countries, individuals from lower-income backgrounds experience higher rates of chronic diseases
such as diabetes, heart disease, and obesity due to limited access to nutritious food, safe environments for
physical activity, and preventive medical care. For example, urban-rural divides exacerbate these disparities,
with rural populations facing shortages of healthcare providers and longer travel times to facilities, leading to
delayed diagnoses and poorer prognoses. Racial and ethnic minorities frequently encounter barriers like
discrimination within healthcare systems, cultural insensitivity, and language obstacles, which contribute to
lower vaccination rates and higher maternal mortality. Education plays a pivotal role; those with higher
education levels are more likely to understand health information, adhere to treatment regimens, and seek
timely care, whereas less educated individuals may misunderstand symptoms or avoid seeking help due to
stigma. Economic factors compound these issues, as low-wage workers often lack health insurance or cannot
afford out-of-pocket expenses, resulting in untreated conditions that worsen over time. Governments and
organizations are attempting to address health inequality through policies like expanding public health
insurance, investing in community health centers, and promoting health education campaigns targeted at
vulnerable groups. However, challenges persist, including political resistance to funding increases and the slow
pace of systemic change. Technological advancements, such as telemedicine, offer promise in bridging
geographical gaps, but digital divides—where low-income or elderly populations lack internet access—can
inadvertently widen inequalities. Ultimately, reducing health inequality requires a multifaceted approach
involving policy reform, community engagement, and equitable resource distribution to ensure that all
individuals, regardless of background, can achieve optimal health outcomes and live longer, healthier lives.

121- This reading passage mainly discusses .................. .

a) the roles of technology in healthcare

b) impacts of urban living on healthcare

c) advantages of higher education levels in health
d) causes of and solutions to health disparities

122- Itis stated in the passage that health inequality is influenced by .................. .

a) disease stigma

b) socioeconomic condition

c) elderly access to telemedicine
d) political resistance

123- Governments reduce health inequality by .................. .

a) educating individuals with equitable resources
b) increasing out of pocket expenses

c) adhering to treatment regimens

d) expanding community health facilities

124- Which of the following is NOT mentioned as an obstacle to racial minorities?

a) Cultural insensitivity

b) Communication issues

c) Understanding health information
d) Inequality of health care services

125- Ttis inferred that technological advancements are hindered by .................. .
a) digital divides \ P
b) equitable resource A\ YY VY

C) internet access
d) policy reform
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126- 'i'he medication .................. the virus from reproducing in the body.

a) (generates
b) inhibits
C) scatters
d) radiates

127- His appendix ........ccuuueuen. leading to emergency surgery.

a) ruptured

b) nurtured

c) alleviated
d) ameliorated

128- Doctors often .................. treatment plans to each patient's unique health profile.
a) predispose
b) generalize
c) customize
d) expose

129- Evidence-based research .................. modern medical practices which, in turn, strengthens
the efficacy of treatment plans.
a) depreciates
b) undermines
c) debilitates
d) underpins

130- Elderly patients are ............c..... falls due to physical weakness, so they need extra care and
attention.
a) content with
b) amazed with
c) adjacentto
d) proneto
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