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1. Which type of immune response is responsible for the activation of B cells?
A. Cell-mediated immunity
B. Humoral immunity
C. Adaptive immunity
D. Innate immunity

2. What type of pathogen is Streptococcus pneumoniae?
A. Virus
B. Bacteria
C. Fungus
D. Protozoan

3. Which type of immunity includes the involvement of mast cells and
complement proteins?
A. Adaptive immunity
B. Innate immunity
C. Both innate and adaptive immunity
D. Cell-mediated immunity

4. What role does normal microbiota play in human health?
A. They help in photosynthesis
B. They cause disease when introduced
C. They protect against pathogens and aid digestion
D. They produce essential nutrients only

5. How does a higher stomach pH affect the susceptibility to cholera?
A. It enhances bacterial growth
B. It decreases acid production
C. It allows better absorption of pathogens
D. It decreases the ability to kill Vibrio cholerae
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6. What skin condition is manifested by tiny red spots that do not blanch when
pressed?
A. Eczema
B. Petechial rash
C. Psoriasis
D. Dermatitis

7. What is the difference between a virus and a bacterium in terms of
reproduction?
A. Viruses replicate independently
B. Bacteria require a host cell
C. Viruses require a host cell to replicate
D. Bacteria reproduce only in the presence of viruses

8. What is the likelihood of bacteria passing from maternal blood to fetal
systems?
A. Very common
B. Unlikely
C. Moderately likely
D. Very likely

9. Which interaction stimulates the activation of a naive B cell?
A. Binding of antigen to MHC I
B. Activation by natural killer cells
C. Binding of helper T cell to antigen displayed by B cell
D. Direct interaction with pathogens

10. Monoclonal antibodies are secreted by immortalized hybridomas made by
fusing a B-cell with what type of cell?
A. Myeloma cell
B. T cell
C. Stem cell
D. Pluripotent cell
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1. B
2. B
3. B
4. C
5. D
6. B
7. C
8. B
9. C
10. A
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1. Which type of immune response is responsible for the activation of B cells?
A. Cell-mediated immunity
B. Humoral immunity
C. Adaptive immunity
D. Innate immunity

The activation of B cells is primarily associated with humoral immunity. This type of immune response involves the
production of antibodies and is characterized by the involvement of B lymphocytes (B cells), which are responsible
for recognizing specific antigens. When B cells encounter an antigen, they can be activated with the help of T
helper cells and subsequently differentiate into plasma cells that produce antibodies.   Humoral immunity is
essential for targeting extracellular pathogens such as bacteria and viruses that are present in bodily fluids.
Through the action of antibodies, the body can neutralize toxins and mark pathogens for destruction by other
immune cells. This highlights the importance of humoral immunity in the overall immune response.  Other
responses, such as cell-mediated immunity, mainly involve the activation of T cells and do not directly activate B
cells. Adaptive immunity encompasses both humoral and cell-mediated responses, while innate immunity refers to
the body's first line of defense against pathogens and does not involve the specificity or types of memory seen in
adaptive responses, including the responses mediated by B cells.

2. What type of pathogen is Streptococcus pneumoniae?
A. Virus
B. Bacteria
C. Fungus
D. Protozoan

Streptococcus pneumoniae is classified as a bacterium. This organism is a significant human pathogen, known for
causing pneumonia, meningitis, otitis media (middle ear infections), and sepsis, particularly in young children and
the elderly. Being a bacterium, it is a single-celled prokaryotic organism, which differentiates it from viruses, fungi,
and protozoans in terms of structure, reproduction, and treatment methods.   Bacteria like Streptococcus
pneumoniae possess a rigid cell wall, reproduce by binary fission, and can be targeted by antibiotics, which is a
key aspect of their treatment in infectious diseases. In contrast, viruses require host cells to replicate, fungi are
distinct eukaryotic organisms with complex cell structures, and protozoans are single-celled eukaryotes that can
be larger and more complex than bacteria. Thus, understanding that Streptococcus pneumoniae is a bacterium
aids in recognizing its targeted treatment and the prevention strategies necessary for managing infections it
causes.
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3. Which type of immunity includes the involvement of mast cells and
complement proteins?
A. Adaptive immunity
B. Innate immunity
C. Both innate and adaptive immunity
D. Cell-mediated immunity

Innate immunity is characterized by the body's first line of defense against pathogens, which includes physical
barriers as well as cellular and molecular components that respond quickly to infections. Mast cells are a key
player in this type of immunity; they are found in connective tissues and play a crucial role in allergic reactions and
defense against parasites. Upon activation, mast cells release various mediators, including histamine, which
contributes to inflammation and helps recruit immune cells to sites of infection.  Complement proteins are another
essential component of the innate immune system. They are part of a complex cascade of proteins that can be
activated in response to pathogens. The complement system helps to opsonize pathogens, promote inflammation,
and direct the lysis of foreign cells. This process occurs independently of prior exposure to the pathogen,
distinguishing it from adaptive immunity, which requires previous exposure to an antigen to mount a response.  
Thus, the involvement of both mast cells and complement proteins is a hallmark of innate immunity, making the
selection for this option accurate and reflective of the underlying immunological principles.

4. What role does normal microbiota play in human health?
A. They help in photosynthesis
B. They cause disease when introduced
C. They protect against pathogens and aid digestion
D. They produce essential nutrients only

Normal microbiota, which consist of the diverse array of microorganisms residing in and on the human body, play
a crucial role in maintaining health. One of their primary functions is to protect against pathogens. They do this
through various mechanisms, such as competing for nutrients and attachment sites, producing antimicrobial
substances, and modulating the immune system. This competitive interaction makes it difficult for harmful
microbes to establish themselves and cause infections.  Additionally, normal microbiota are essential for digestion.
They assist in breaking down complex carbohydrates and fibers that human enzymes cannot digest, leading to
enhanced nutrient absorption and overall gut health. The fermentation processes conducted by these
microorganisms also produce short-chain fatty acids, which serve as vital energy sources for colon cells and have
numerous beneficial effects on metabolism and immune function.  While normal microbiota do not typically engage
in photosynthesis, introduce disease under normal circumstances, or exclusively produce essential nutrients, their
role in protecting against pathogenic invasion and aiding digestion encompasses the most significant aspects of
how they contribute to human health.
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5. How does a higher stomach pH affect the susceptibility to cholera?
A. It enhances bacterial growth
B. It decreases acid production
C. It allows better absorption of pathogens
D. It decreases the ability to kill Vibrio cholerae

A higher stomach pH can significantly impact the susceptibility to cholera, particularly by decreasing the ability to
kill Vibrio cholerae. The stomach normally exhibits a highly acidic environment, which serves as a first line of
defense against ingested pathogens, including bacteria. When the stomach pH is elevated, this acidic barrier
weakens, and Vibrio cholerae can survive passage through the stomach more effectively.  In a lower stomach pH,
the acid can denature proteins and harm bacteria, maintaining a hostile environment for pathogens. However,
when the pH is higher, the acidity is reduced, making it less effective at neutralizing Vibrio cholerae. As a result,
more of the bacteria may reach the intestines alive, leading to a higher risk of infection and the development of
cholera, characterized by severe diarrhea and dehydration.  The other choices do not accurately reflect the impact
of higher stomach pH on cholera susceptibility. For instance, enhancing bacterial growth or decreasing acid
production does not directly contribute to the pathogen’s ability to establish an infection. Similarly, better
absorption of pathogens does not address the specific role of stomach acidity in influencing cholera susceptibility.
The critical factor is how a higher pH compromises the stomach's role as a barrier against

6. What skin condition is manifested by tiny red spots that do not blanch when
pressed?
A. Eczema
B. Petechial rash
C. Psoriasis
D. Dermatitis

The presence of tiny red spots that do not blanch when pressed is characteristic of a petechial rash. This type of
rash results from tiny blood vessels leaking blood into the skin, which creates the appearance of small red or
purple dots. Unlike other rashes, petechiae do not fade or turn white when pressure is applied, which is a key
distinction.  In contrast, conditions such as eczema, psoriasis, and dermatitis typically present with different visual
characteristics and responses to pressure. Eczema often appears as inflamed patches that may be itchy and can
change color when pressed. Psoriasis generally features thick, red patches covered with silvery-white scales,
while dermatitis is more varied but usually involves inflammation with possible swelling and changes in skin
texture, often with a potential to blanch under pressure. Thus, recognizing the traits of each condition can help in
identifying the distinctive nature of a petechial rash.
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7. What is the difference between a virus and a bacterium in terms of
reproduction?
A. Viruses replicate independently
B. Bacteria require a host cell
C. Viruses require a host cell to replicate
D. Bacteria reproduce only in the presence of viruses

The distinction between a virus and a bacterium in terms of reproduction is primarily centered around the
dependency of viruses on host cells. Viruses cannot replicate on their own; instead, they must infect a host cell to
reproduce. Once inside the host, they hijack the cellular machinery to manufacture copies of themselves, a
process that involves the host's cellular components.  In contrast, bacteria are unicellular organisms that can
reproduce independently through a process called binary fission, where one bacterial cell divides into two. This
characteristic allows bacteria to thrive in various environments without the need for another organism. 
Understanding this difference is essential, as it highlights the fundamental biological distinction between living
organisms (like bacteria) that can carry out life processes autonomously and viruses, which blur the line between
living and non-living entities due to their reliance on host cells for reproduction.

8. What is the likelihood of bacteria passing from maternal blood to fetal
systems?
A. Very common
B. Unlikely
C. Moderately likely
D. Very likely

The transmission of bacteria from maternal blood to fetal systems is generally considered unlikely due to several
protective mechanisms in place during pregnancy. The placental barrier acts as a crucial defense, preventing
many pathogens from crossing into the fetal circulation. While certain infections can pass through this
barrier—such as those caused by some viruses or certain bacteria like Group B Streptococcus—the overall
occurrence of bacteria entering fetal systems from maternal blood is relatively rare.  Additionally, the immune
system of the mother works to control bacterial infections, reducing the chance of significant bacteremia (bacteria
in the bloodstream) that could affect the fetus. Fetal systems are designed to be protected from environmental
factors that could include bacteria, which further reduces the likelihood of bacteria transferring from maternal
blood.   This understanding establishes that while some bacterial infections can have an impact on pregnancy and
fetal health, the normal mechanism and the placental structure largely mitigate the transfer of bacteria, making the
scenario described unlikely.
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9. Which interaction stimulates the activation of a naive B cell?
A. Binding of antigen to MHC I
B. Activation by natural killer cells
C. Binding of helper T cell to antigen displayed by B cell
D. Direct interaction with pathogens

The activation of a naive B cell is critically dependent on its interaction with helper T cells. When a B cell
encounters an antigen, it can present pieces of that antigen on its surface using major histocompatibility complex
(MHC) class II molecules. The specific interaction that stimulates the activation of the naive B cell occurs when a
helper T cell binds to this complex. This binding is facilitated by the T cell receptor on the helper T cell recognizing
the peptide-MHC class II complex on the B cell.   Moreover, this interaction leads to the secretion of cytokines by
the activated T cell, which further enhances the proliferative and differentiative response of the B cell. This
process is essential for ensuring a robust and specific response to the antigen, ultimately enabling the B cell to
produce antibodies and contribute to the adaptive immune response.  Other interactions noted in the question do
not directly lead to the activation of naive B cells. For example, MHC class I primarily presents antigens to
cytotoxic T cells rather than B cells, while natural killer cells are involved in innate immunity and do not activate B
cells. Direct interaction with pathogens may lead to some form of response but typically does not involve the
specific helper T cell-mediated activation required for naive B cell activation.

10. Monoclonal antibodies are secreted by immortalized hybridomas made by
fusing a B-cell with what type of cell?
A. Myeloma cell
B. T cell
C. Stem cell
D. Pluripotent cell

Monoclonal antibodies are produced through a process that involves the fusion of a B-cell with a myeloma cell.
This fusion creates a hybrid cell known as a hybridoma, which possesses the ability to proliferate indefinitely, a
characteristic of myeloma cells, while also retaining the specific antibody-producing capability of the B-cell.   The
myeloma cell provides the hybridoma with the advantage of immortality, allowing for the continuous production of
the desired antibody. This combination is crucial for generating large quantities of a specific antibody, which is
central to various applications in research, diagnostics, and therapeutics.  The other types of cells listed in the
other options do not serve the same purpose. T cells are involved in cell-mediated immunity and are not typically
used for antibody production. Stem cells and pluripotent cells have the potential to differentiate into many cell
types but do not have the specific function required to produce antibodies as efficiently as B-cells fused with
myeloma cells. Therefore, the correct answer highlights the specific and necessary role of myeloma cells in the
creation of hybridomas for monoclonal antibody production.
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