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AQA (GCSE Notes)

Chapter 3: Infection and Response

Q1. What are pathogens and how do they cause disease in animals and plants?

Answer: Pathogens are microorganisms such as bacteria, viruses, fungi, and protists that cause diseases in
animals and plants. They enter the host organism and multiply. In animals, they can damage cells, release
toxins, or disrupt body functions. In plants, they can infect leaves, stems, or roots, leading to stunted growth,
spots, or decay. Their presence interferes with normal functioning and causes iliness.

Q2. How do viruses reproduce inside the human body?

Answer: Viruses reproduce by entering living cells in the body. They inject their genetic material into a host
cell, taking over the cell's machinery to make copies of themselves. The host cell makes many new viruses
until it bursts, releasing them to infect more cells. This process damages tissues and causes symptoms of
disease.

Q3. Explain how bacteria make us feel ill once they enter the body.

Answer: Bacteria cause illness by multiplying quickly inside the body and releasing harmful toxins. These
toxins damage tissues and interfere with the normal function of cells, leading to symptoms such as fever,
pain, swelling, or diarrhoea. The body’s immune response to the bacteria can also cause inflammation, which
contributes to feeling unwell.

Q4. What is the difference between how viruses and bacteria cause harm in the body?

Answer: Bacteria cause harm by releasing toxins and directly damaging tissues as they grow. Viruses,
however, do not produce toxins. Instead, they invade host cells and reproduce inside them. When enough
viruses are made, the host cell bursts, releasing new viruses and damaging tissues. So, bacteria harm from
outside cells, while viruses destroy from inside.

Q5. How can pathogens be spread from one organism to another?

Answer: Pathogens can spread through several ways: direct contact (touching infected skin), through the air
(by coughing or sneezing), through contaminated water or food, and by vectors like insects (mosquitoes or
flies). This allows them to move from one organism to another, leading to outbreaks of disease.

Q6. Why is it important to reduce contact with pathogens?

Answer: Reducing contact with pathogens lowers the risk of infection. It prevents the spread of diseases,
protects vulnerable individuals, and helps control outbreaks. This can be done through good hygiene,
vaccination, using protective equipment, and isolating infected people or animals when necessary.

Q7. How can clean water supplies help prevent the spread of communicable diseases?

Answer: Clean water prevents diseases by removing harmful bacteria, viruses, and parasites that can live in
dirty water. Drinking or using contaminated water can cause ilinesses like cholera, typhoid, or diarrhoea.
Providing safe water for drinking and sanitation reduces infection risk, especially in communities.
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Q8. In what ways can air be a method for spreading pathogens?

Answer: Pathogens in the air can spread when infected people cough, sneeze, or even talk, releasing tiny
droplets that contain viruses or bacteria. Others nearby can breathe in these droplets, leading to infections
like flu, tuberculosis, or COVID-19. Proper ventilation and masks can help reduce this spread.

Q9. Describe how direct contact spreads infectious diseases in humans.

Answer: Direct contact spreads diseases when a person touches an infected person or surface. This
includes skin-to-skin contact, sharing personal items, or touching contaminated wounds. Infections like
athlete’s foot, impetigo, and herpes can spread this way. Good hygiene reduces this risk.

Q10. How do plants become infected by pathogens in their environment?

Answer: Plants can become infected through the soil, air, or water. Pathogens may enter through damaged
areas, insect bites, or natural openings in leaves or roots. Insects can also carry pathogens from plant to
plant. Infections cause spots, rotting, or poor growth, affecting crop health and yield.

Q11. What role do toxins play in bacterial infections?

Answer: Toxins released by bacteria damage body tissues and interfere with cell function. These poisons
cause inflammation, pain, fever, or organ failure depending on where they act. For example, tetanus and
diphtheria are caused by bacterial toxins. The body reacts to these toxins, which makes people feel ill.

Q12. Why is damaging tissues a problem when infected by pathogens?

Answer: Damaged tissues cannot perform their normal functions. This leads to pain, swelling, and loss of
function in the affected area. It can also trigger inflammation and other immune responses. In severe cases,
tissue damage can lead to organ failure or long-term health problems.

Q13. How does the immune system respond when a pathogen enters the body?

Answer: The immune system detects the pathogen as foreign and attacks it. White blood cells may engulf
and digest the microbes, produce antibodies to destroy them, or release chemicals that kill them. This
process helps remove the pathogen and protect the body from future infections.

Q14. What happens if the immune system cannot destroy a pathogen?

Answer: If the immune system fails to destroy the pathogen, the infection can worsen and spread throughout
the body. This may cause serious illness or complications. In some cases, the pathogen stays in the body and
causes long-term disease or damages organs.

Q15. What is the purpose of vaccinations in preventing diseases?

Answer: Vaccinations prepare the body to fight infections by introducing a harmless form of the pathogen.
This trains the immune system to recognize it. If the real pathogen enters later, the immune system responds
quickly, preventing illness. Vaccines help control and even eliminate diseases.

Q16. How do vaccines prepare the immune system to fight pathogens?

Answer: Vaccines contain a weakened or inactive part of a pathogen. When injected, they stimulate the
immune system to produce antibodies and memory cells. These cells remember the pathogen, so if the body
is exposed again, it can quickly attack and destroy it before it causes illness.

gradeup.uk



http://gradeup.uk

G_[adeTJP

Q17. Why are young children often vaccinated against measles?

Answer: Young children are more vulnerable to serious complications from measles. Their immune systems
are still developing, so the vaccine gives them protection early in life. Vaccinating children also helps prevent
the disease from spreading in the community and protects those who cannot be vaccinated.

Q18. Describe the main symptoms of measles.

Answer: Measles symptoms include a high fever, cough, runny nose, and red, watery eyes. After a few days,
a red skin rash appears, usually starting on the face and spreading to the rest of the body. White spots may
also develop inside the mouth. These symptoms make measles easily recognizable.

Q19. How is the measles virus transmitted between individuals?

Answer: Measles spreads through the air when an infected person coughs or sneezes. Tiny droplets
containing the virus are released and can be inhaled by others. The virus can also survive on surfaces for
hours, so touching infected objects and then the face can also lead to infection.

Q20. Why can measles be a life-threatening disease?

Answer: Measles can be life-threatening because it weakens the immune system, making the body more
likely to get other infections like pneumonia or meningitis. It can also cause brain damage or death in severe
cases. Children under five and those with weak immunity are most at risk.

Q21. What causes the immune system to become weak in people with untreated HIV?

Answer: HIV attacks and destroys white blood cells called T-helper cells, which are essential for fighting
infections. Over time, the number of these cells drops, weakening the immune system. Without treatment, the
body cannot fight even simple infections, making the person seriously ill.

Q22. How is HIV spread from one person to another?

Answer: HIV is spread through bodily fluids like blood, semen, vaginal fluids, and breast milk. It can be
transmitted during unprotected sex, sharing needles, from mother to baby during birth or breastfeeding, and
through blood transfusions with infected blood.

Q23. What are the early symptoms of HIV infection?

Answer: Early symptoms of HIV may include fever, sore throat, tiredness, body aches, and swollen glands.
These signs appear 2—4 weeks after infection and may last for a few weeks. After this stage, the virus stays in
the body and can be active for years without obvious symptoms.

Q24. Why are antiretroviral drugs important in managing HIV?

Answer: Antiretroviral drugs slow down the reproduction of HIV in the body. They help maintain the number
of T-helper cells and keep the immune system strong. This reduces the risk of developing AIDS and allows
people with HIV to live longer, healthier lives with proper treatment.

Q25. What is AIDS and how does it develop from HIV?

Answer: AIDS (Acquired Immune Deficiency Syndrome) is the final stage of HIV infection. It occurs when the
immune system becomes very weak and cannot fight off infections. People with AIDS often suffer from
life-threatening illnesses. It develops from HIV if the virus is not treated with medication.
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Q26. What is meant by late-stage HIV infection?

Answer: Late-stage HIV infection, also called AIDS, happens when the virus has weakened the immune
system so much that it can no longer fight off other infections or diseases. At this stage, the person is more
likely to get serious illnesses like tuberculosis or cancers. The number of white blood cells drops very low,
making it difficult for the body to protect itself.

Q27. Explain how sharing needles can spread HIV.

Answer: Sharing needles spreads HIV because the virus can be present in the blood of an infected person.
When someone uses a needle already used by an infected person, the virus can enter their bloodstream. This
is a common way HIV spreads among people who inject drugs or use unclean equipment.

Q28. Why does HIV make people more vulnerable to other infections?

Answer: HIV attacks the immune system, especially the white blood cells that help fight infections. As these
cells decrease, the body cannot respond properly to bacteria, viruses, or fungi. This makes the person more
likely to get sick from infections that a healthy immune system would normally fight off easily.

Q29. Describe the symptoms of tobacco mosaic virus in plants.

Answer: TMV causes a ‘mosaic’ pattern of light and dark green or yellow on the leaves. The infected leaves
may also curl, become crinkled, or have stunted growth. The discoloration makes the plant look unhealthy
and affects its ability to grow properly. It is one of the most common viral plant diseases.

Q30. How does TMV affect the growth of a plant?

Answer: TMV affects plant growth by damaging the chloroplasts, which are needed for photosynthesis. As a
result, the plant cannot produce enough food for energy and growth. This leads to smaller plants, fewer fruits
or flowers, and overall reduced crop yield. It weakens the plant’s health.

Q31. What is the link between TMV and photosynthesis in plants?

Answer: TMV damages the chloroplasts in plant cells, which are responsible for photosynthesis. The mosaic
pattern on the leaves reduces the surface area where photosynthesis can happen. Because of this, the plant
makes less glucose and energy, slowing down growth and affecting health and yield.

Q32. Why does TMV cause a ‘mosaic’ pattern on leaves?

Answer: TMV interferes with chlorophyll production in some parts of the leaf but not in others. This leads to
uneven coloring, where some areas stay green and others turn yellow or light green. This patchy appearance
is called a ‘mosaic’ pattern and is a clear sign of TMV infection.

Q33. How can TMV spread from plant to plant?

Answer: TMV spreads through direct contact between infected and healthy plants. It can also spread via
hands, tools, and clothing that touch infected plants. Sometimes insects may carry the virus too. Once the
virus enters a plant through damaged tissue, it spreads inside and infects cells.

Q34. Why is TMV a serious issue for crop production?
Answer: TMV is a serious problem because it reduces plant growth and lowers the amount of crops
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produced. It causes visible damage to leaves, making fruits and vegetables less marketable. It can spread
easily and survive on tools or surfaces, making it hard to control in large-scale farming.

Q35. Why do viruses often spread quickly once inside a host?

Answer: Viruses spread quickly because they take control of host cells and make many copies of
themselves in a short time. When infected cells burst, they release lots of new viruses that infect other cells
nearby. This fast reproduction allows the virus to spread throughout the body rapidly.

Q36. How do viral infections damage the cells of the host?

Answer: Viral infections damage cells by entering them and using their machinery to reproduce. Once many
viruses are made, the host cell usually bursts and dies. This cell damage can cause symptoms like pain,
swelling, or fever and weakens tissues and organs where the viruses spread.

Q37. What are the main differences between bacterial and viral reproduction?

Answer: Bacteria reproduce on their own by dividing, usually through binary fission. They can multiply in or
outside the body if conditions are right. Viruses cannot reproduce by themselves. They must enter a living cell
and use the cell’s parts to make more viruses. This is why viruses are not considered living.

Q38. Why is it difficult to treat diseases caused by viruses?

Answer: It is hard to treat viral diseases because viruses live inside the body’s own cells. Most medicines
that kill viruses would also harm the host cells. Also, viruses can change quickly, making it hard for treatments
to keep up. Unlike bacteria, viruses do not respond to antibiotics.

Q39. How has antibiotic resistance affected the treatment of bacterial infections?

Answer: Antibiotic resistance means some bacteria no longer respond to the antibiotics used to kill them.
This makes infections harder to treat, may require stronger or more expensive drugs, and increases the risk
of complications or death. Common treatments become less effective, putting public health at risk.

Q40. What factors contribute to bacteria becoming resistant to antibiotics?

Answer: Overuse of antibiotics, not completing a full course, using them for viral infections, and poor
hygiene all contribute to resistance. These practices allow some bacteria to survive and mutate. The resistant
ones then multiply and spread, leading to infections that are harder to treat.

Q41. Why is it important to develop new antibiotics?

Answer: New antibiotics are needed because some bacteria have become resistant to old ones. Without
new medicines, doctors may not be able to treat infections that were once easy to cure. Developing new
antibiotics helps stay ahead of resistant bacteria and protects people’s health.

Q42. How does the overuse of antibiotics increase resistance?

Answer: When antibiotics are used too often, even when not needed, some bacteria survive and adapt.
These resistant bacteria grow and multiply, making future infections harder to treat. Overuse removes weak
bacteria and leaves behind strong ones that cannot be killed by normal drugs.
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Q43. What can individuals do to help prevent antibiotic resistance?

Answer: People should only take antibiotics when prescribed, never share or save them, and complete the
full course. They should avoid using antibiotics for colds or flu and practice good hygiene to prevent infections
in the first place. This reduces the need for antibiotics and slows resistance.

Q44. Why is it important to complete a full course of antibiotics?

Answer: Completing the full course ensures that all bacteria, including the strongest ones, are killed. If
treatment stops early, some bacteria may survive and become resistant. This can lead to the infection
returning and spreading to others. A full course helps prevent this problem.

Q45. How can good hygiene reduce the spread of pathogens?

Answer: Good hygiene, like washing hands, cleaning surfaces, and covering coughs or sneezes, removes or
kills pathogens before they spread. It stops germs from moving between people or onto food, water, or
objects. Clean habits lower the chance of infections at home, school, or work.

Q46. What barriers does the human body use to keep pathogens out?

Answer: The body has several barriers: the skin acts as a physical shield; mucus in the nose and lungs traps
pathogens; stomach acid kills germs in food; and tears or saliva wash away invaders. These natural defences
prevent most pathogens from entering and causing disease.

Q47. How does the skin protect the body from infections?

Answer: The skin acts as a tough outer layer that blocks germs. It forms a continuous barrier that prevents
pathogens from entering the body. If the skin is unbroken, most bacteria and viruses cannot get through. It
also produces oils that stop some microbes from growing.

Q48. What role do white blood cells play in fighting diseases?

Answer: White blood cells are part of the immune system. They find and destroy pathogens by engulfing
them, producing antibodies to target them, or releasing antitoxins to neutralize toxins. They remember past
infections and respond quickly if the same pathogen returns.

Q49. Why do some pathogens only infect plants and not animals?

Answer: Some pathogens are specialized to infect only plants because they can only survive or reproduce in
plant cells. Their structures or enzymes work only in plant tissues. They may not be able to survive the
conditions in animal bodies or avoid animal immune systems.

Q50. What can farmers do to prevent the spread of plant diseases like TMV?

Answer: Farmers can remove and burn infected plants, clean tools regularly, avoid handling plants when
infected, and control insects that spread viruses. They can also grow TMV-resistant crop varieties. These
actions help stop TMV from spreading and protect healthy crops.

Q51. What type of microorganism causes salmonella food poisoning?

Answer: Salmonella food poisoning is caused by a type of bacteria known as Salmonella. These bacteria
infect the gut when contaminated food or water is consumed. Once inside the body, they multiply and release
toxins that lead to illness.
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Q52. How is salmonella food poisoning commonly spread to humans?

Answer: Salmonella is commonly spread through eating undercooked or raw meat, especially poultry, eggs,
or unpasteurised dairy. It can also be spread by touching contaminated surfaces or food and then touching
the mouth. Poor food hygiene and cross-contamination during food preparation also contribute.

Q53. What are the symptoms of salmonella infection in the human body?

Answer: Symptoms of salmonella infection include stomach cramps, diarrhoea, vomiting, and fever. These
symptoms usually appear within 6 to 72 hours after infection and can last for several days. The illness
happens because the bacteria damage the lining of the gut and release toxins.

Q54. How do the toxins from salmonella bacteria cause illness?

Answer: Salmonella bacteria release toxins that irritate and inflame the lining of the intestines. These toxins
damage the gut cells, causing pain, diarrhoea, and vomiting. The body reacts to these toxins as part of its
defence, which can also lead to fever and dehydration.

Q55. Why are poultry in the UK vaccinated against salmonella?

Answer: Poultry in the UK are vaccinated to reduce the risk of salmonella spreading to humans. Vaccination
helps prevent chickens from becoming infected, which lowers the chance of contaminated eggs or meat
entering the food supply. It's an important step in controlling foodborne iliness.

Q56. What steps can be taken in food preparation to reduce the risk of salmonella infection?
Answer: To reduce the risk of salmonella, food should be cooked thoroughly, especially meat and eggs.
Hands, surfaces, and utensils should be washed regularly. Raw meat should be kept separate from other
foods, and chilled food should be stored properly. Avoiding raw or undercooked eggs also helps.

Q57. How can personal hygiene help prevent the spread of salmonella?

Answer: Good personal hygiene, like washing hands after using the toilet, handling raw food, or touching
animals, helps prevent spreading salmonella. Clean clothes, kitchen habits, and proper storage of food also
reduce the chance of contamination and illness.

Q58. What type of disease is gonorrhoea and what causes it?

Answer: Gonorrhoea is a bacterial sexually transmitted disease (STD) caused by the bacterium Neisseria
gonorrhoeae. It infects the reproductive organs, throat, or eyes, and spreads through unprotected sexual
contact with an infected person.

Q59. Describe the symptoms of gonorrhoea in infected individuals.

Answer: In men, gonorrhoea usually causes pain when urinating and a yellow or green discharge from the
penis. In women, it may cause pain during urination and vaginal discharge, but symptoms can be mild or
unnoticed. If left untreated, it can lead to more serious complications.

Q60. How is gonorrhoea transmitted from one person to another?

Answer: Gonorrhoea is transmitted through sexual contact with an infected person. This includes vaginal,
anal, or oral sex without protection. It can also be passed from mother to baby during childbirth, especially
affecting the baby’s eyes.
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Q61. What is the role of antibiotics in the treatment of gonorrhoea?

Answer: Antibiotics are used to kill the bacteria that cause gonorrhoea. They help clear the infection from the
body and stop it from spreading. Treatment is usually effective if started early, but it must be completed fully to
work well and avoid resistance.

Q62. Why is it now harder to treat gonorrhoea with penicillin?

Answer: Gonorrhoea has become harder to treat with penicillin because the bacteria have developed
resistance. This means they have changed in a way that makes penicillin no longer effective against them.
Doctors now use other antibiotics that still work, but resistance is still a concern.

Q63. What is antibiotic resistance and how has it affected the treatment of gonorrhoea?

Answer: Antibiotic resistance happens when bacteria change and stop responding to medicines meant to Kill
them. In gonorrhoea, resistance has made some antibiotics, like penicillin, ineffective. This makes the
infection harder to treat and requires stronger or newer drugs to be used.

Q64. How can barrier methods help reduce the spread of gonorrhoea?

Answer: Barrier methods, like condoms, reduce the risk of gonorrhoea by preventing direct contact with
infected body fluids during sex. This creates a physical barrier that stops the bacteria from passing between
partners, helping prevent the spread of the infection.

Q65. Why is it important to diagnose and treat gonorrhoea early?

Answer: Early diagnosis and treatment of gonorrhoea prevent it from spreading to others and avoid serious
complications like infertility or pelvic pain. Treating it early also reduces the risk of the bacteria developing
antibiotic resistance and helps the person recover more quickly.

Q66. What long-term health problems can gonorrhoea cause if left untreated?

Answer: If left untreated, gonorrhoea can cause infertility, pelvic inflammatory disease in women, and
testicular pain in men. It may also increase the risk of ectopic pregnancy and can lead to joint or eye
infections. In newborns, it can cause blindness or other complications.

Q67. How can public awareness campaigns help control the spread of bacterial STDs?

Answer: Public awareness campaigns educate people about the risks of STDs, encourage safe sex
practices, promote regular testing, and reduce stigma around treatment. When people understand how
infections spread and how to prevent them, they are more likely to take action to protect themselves and
others.

Q68. What is rose black spot and what type of organism causes it?

Answer: Rose black spot is a fungal disease that affects rose plants. It is caused by a fungus called
Diplocarpon rosae. This pathogen infects the leaves of rose bushes, causing dark spots and weakening the
plant over time.

Q69. Describe the visible effects of rose black spot on a plant.
Answer: The disease causes black or purple spots on the leaves of rose plants. Over time, the infected
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leaves turn yellow and fall off. This makes the plant look unhealthy, reduces its ability to grow well, and
weakens its overall appearance.

Q70. How does rose black spot affect the process of photosynthesis?

Answer: Rose black spot damages leaves, which are essential for photosynthesis. As infected leaves fall off,
the plant has fewer leaves to absorb sunlight and make food. This reduces the plant’s ability to
photosynthesise, which affects its energy supply and slows down growth.

Q71. What environmental conditions help the spread of rose black spot?

Answer: Rose black spot spreads more easily in warm, wet, and humid conditions. The fungus produces
spores that thrive on moist surfaces like wet leaves. Rain or water splashes can carry the spores to nearby
plants, spreading the infection quickly.

Q72. How can rose black spot be spread from one plant to another?

Answer: The fungus spreads through water splashes, wind, or contact with infected tools or hands. Spores
from infected leaves or stems land on healthy plants, where they can start new infections if the conditions are
moist and warm.

Q73. What are two main methods used to treat or control rose black spot?

Answer: Two main methods to control rose black spot are removing and destroying infected leaves and
using fungicides. Removing infected parts stops the disease from spreading, while fungicides help kill the
spores and protect healthy leaves from becoming infected.

Q74. Why is it important to remove and destroy leaves infected with rose black spot?

Answer: Infected leaves carry the fungal spores that cause rose black spot. If these leaves are left on the
ground or plant, they can spread the disease to healthy leaves. Removing and destroying them helps break
the infection cycle and prevents further spread.

Q75. How does reducing photosynthesis affect a plant’s growth?

Answer: Photosynthesis allows plants to make food using sunlight, water, and carbon dioxide. If this process
is reduced, the plant makes less energy and cannot grow properly. This leads to smaller plants, fewer flowers
or fruits, and a weaker overall structure.

Q76. How does the spread of rose black spot affect garden plants and crops?

Answer: Rose black spot weakens plants by reducing the number of healthy leaves available for
photosynthesis. In gardens, it makes plants look unhealthy and limits flowering. In crops, it lowers yield and
quality. The disease spreads easily in wet conditions, so controlling it is important for healthy plant growth and
garden or crop success.

Q77. What is malaria and what type of microorganism causes it?

Answer: Malaria is a serious and sometimes deadly disease caused by a protist called Plasmodium. It is
spread by infected female mosquitoes. When they bite humans, they transfer the protist into the blood, where
it multiplies and causes illness. Malaria mainly affects tropical and subtropical regions.

gradeup.uk



http://gradeup.uk

G_[adeTJP

Q78. What is a vector and how is it involved in the transmission of malaria?

Answer: A vector is an organism that spreads disease without being affected itself. In malaria, the vector is
the female Anopheles mosquito. It carries the Plasmodium protist and transfers it to humans through its bite.
The mosquito picks up the protist from an infected person’s blood and spreads it to others.

Q79. Describe the life cycle of the malarial protist involving mosquitoes.

Answer: The malaria protist starts in a mosquito. When the mosquito bites an infected person, it picks up the
protist. Inside the mosquito, the protist multiplies. When the mosquito bites another person, it injects the
protist into their blood. The protist travels to the liver, multiplies, then re-enters the blood, causing illness. The
cycle continues with more mosquito bites.

Q80. What symptoms are typically caused by malaria?

Answer: Malaria symptoms include high fever, chills, sweating, headaches, vomiting, muscle pain, and
fatigue. These symptoms come in cycles, especially fever, because the protists burst out of blood cells in
waves. If not treated, malaria can lead to severe illness or death.

Q81. Why can malaria be fatal if left untreated?

Answer: Malaria can be fatal because the Plasmodium protist multiplies in the blood and destroys red blood
cells. This reduces oxygen in the body and can damage organs like the brain, liver, or kidneys. Without
treatment, it can lead to severe complications, coma, or death, especially in children or pregnant women.

Q82. How do mosquito nets help reduce the spread of malaria?

Answer: Mosquito nets provide a physical barrier that prevents mosquitoes from biting people while they
sleep. Since most malaria-transmitting mosquitoes bite at night, using nets stops the protist from entering the
bloodstream. Treated nets also kill mosquitoes that land on them, helping to reduce mosquito numbers.

Q83. Why is preventing mosquito breeding important in controlling malaria?

Answer: Mosquitoes breed in standing water. By removing these breeding places, fewer mosquitoes grow,
which lowers the chances of disease spread. Fewer mosquitoes mean fewer bites and less transmission of
malaria, making prevention easier and reducing the need for treatment.

Q84. What are some common places where mosquito vectors can breed?

Answer: Mosquitoes breed in stagnant water found in puddles, open containers, blocked drains, plant pots,
old tyres, and ponds. Any place where water collects and remains still for a few days can become a breeding
ground for mosquitoes.

Q85. How can local communities help reduce mosquito populations?

Answer: Communities can clean up standing water, cover water containers, use insect sprays, and educate
people about mosquito control. Organised clean-up efforts, proper waste disposal, and use of mosquito nets
and screens in homes all help reduce mosquito breeding and lower the risk of malaria.

Q86. What role do antimalarial drugs play in treating malaria?
Answer: Antimalarial drugs kill the Plasmodium protists in the blood. They reduce symptoms, prevent
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complications, and stop the disease from spreading. Some drugs are also used as a preventive measure for
travellers. Prompt treatment is essential for full recovery and to prevent death.

Q87. Why does malaria cause repeated episodes of fever?

Answer: Malaria causes repeated fevers because the protists reproduce in cycles inside red blood cells.
Every few days, the cells burst and release new protists, triggering the body’s immune response. This leads
to fever, chills, and sweating at regular intervals.

Q88. What challenges exist in completely eradicating malaria?

Answer: Challenges include mosquito resistance to insecticides, protist resistance to drugs, poor healthcare
in some areas, and lack of resources for prevention. Climate and poverty also make control difficult. These
problems make it hard to eliminate malaria from all regions.

Q89. How can education and awareness help reduce malaria infections?

Answer: Education helps people understand how malaria spreads and how to protect themselves using
nets, sprays, and clean environments. Awareness encourages early treatment and prevention steps. Schools,
media, and health campaigns can teach people the importance of mosquito control and using antimalarial
medicines.

Q90. What are the advantages of using both nets and insect sprays in malaria prevention?

Answer: Using both mosquito nets and insect sprays gives better protection. Nets block and kill mosquitoes
at night, while sprays kill or repel them in living areas. This two-layer defence reduces mosquito bites more
effectively than using only one method.

Q91. Why is malaria more common in some parts of the world than others?

Answer: Malaria is more common in tropical and subtropical regions because the warm, humid climate is
ideal for mosquito breeding. Poor healthcare systems and limited access to prevention tools in some
countries also make it easier for malaria to spread and harder to control.

Q92. How might climate affect the spread of diseases like malaria?

Answer: Warm and wet climates help mosquitoes survive and breed, increasing the risk of malaria. Climate
change may expand mosquito habitats into new regions, leading to malaria spreading to areas that were
previously too cold or dry. This makes disease control more challenging.

Q93. What are the main differences between fungal, bacterial, and protist infections?

Answer: Fungal infections are caused by fungi and often affect skin or plants, like rose black spot. Bacterial
infections are caused by bacteria and can be treated with antibiotics. Protist infections, like malaria, are
caused by single-celled organisms and often involve a vector. Each group spreads and affects the body
differently.

Q94. How does the method of transmission differ between salmonella and malaria?

Answer: Salmonella is transmitted through contaminated food or water, usually by eating undercooked or
raw meat, especially poultry. Malaria is transmitted through mosquito bites, which act as vectors carrying the
Plasmodium protist. So, salmonella spreads through ingestion, while malaria spreads through insect bites.
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Q95. How do treatments for fungal diseases differ from treatments for bacterial diseases?

Answer: Fungal diseases are treated with antifungal medicines, which target fungal cells. Bacterial diseases
are treated with antibiotics that kill or stop the growth of bacteria. Antibiotics don’t work on fungi or viruses, so
correct identification of the disease type is important for proper treatment.

Q96. What are the public health risks of not treating communicable diseases like gonorrhoea?
Answer: If diseases like gonorrhoea are not treated, they can spread quickly through the population, lead to
serious health issues like infertility, and increase the risk of spreading HIV. Untreated cases also promote
antibiotic resistance, making future infections harder to cure and increasing healthcare costs.

Q97. How can monitoring disease outbreaks help reduce the spread of infectious diseases?
Answer: Monitoring helps detect outbreaks early, allowing quick action like isolating patients, tracing
contacts, and providing treatment or vaccines. It helps health authorities understand how diseases spread
and respond effectively to stop further infections. Data from monitoring also guides public health decisions.

Q98. What steps can be taken to reduce the spread of fungal diseases in plants?

Answer: Farmers and gardeners can remove infected leaves, use fungicides, choose disease-resistant plant
varieties, avoid watering leaves, and keep tools clean. Good plant spacing and ventilation also reduce
moisture, which helps stop fungal spores from spreading and growing.

Q99. Why is it important for farmers and gardeners to identify rose black spot early?

Answer: Early identification of rose black spot allows quick removal of infected leaves and treatment with
fungicides. This prevents the disease from spreading to other plants. Catching it early protects plant health
and prevents loss of flowers or reduced plant growth in gardens or farms.

Q100. How does international travel increase the risk of spreading diseases like malaria?

Answer: International travel allows people to move between countries quickly, including areas where
diseases like malaria are common. Infected travellers may carry the disease to new places where mosquitoes
can spread it. This makes it easier for diseases to reach areas where they were not previously found.

Q101. How does the skin act as a barrier to prevent the entry of pathogens?

Answer: The skin forms a tough, waterproof barrier that stops pathogens from entering the body. It is made
of layers of dead cells that are hard for bacteria or viruses to pass through. It also produces oils and natural
chemicals that kill some microbes. If the skin stays unbroken, it protects the body from many infections.

Q102. What role do tiny hairs and mucus in the nose play in protecting the body from infection?
Answer: Tiny hairs (called cilia) and mucus in the nose trap dust, dirt, and pathogens before they can enter
the lungs. The mucus catches these particles, and the cilia move them towards the throat where they can be
swallowed and destroyed by stomach acid. This stops many infections from reaching deeper into the body.

Q103. Describe how the trachea and bronchi help prevent pathogens from reaching the lungs.
Answer: The trachea and bronchi are lined with mucus and cilia. The mucus traps pathogens and dust, while
the cilia move the mucus upwards towards the throat, where it is swallowed. This action prevents the
pathogens from reaching the lungs and causing infections like bronchitis or pneumonia.
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Q104. How does stomach acid protect the body from harmful microorganisms?

Answer: The stomach contains strong acid (hydrochloric acid) that kills most pathogens that are swallowed
in food, water, or mucus. This acid is powerful enough to destroy bacteria and viruses before they can enter
the bloodstream or intestines, helping to prevent infections.

Q105. What is meant by a non-specific defence system in the human body?

Answer: A non-specific defence system is the body’s first line of defence that works against all pathogens in
the same way. It includes physical barriers like the skin, chemical barriers like stomach acid, and actions like
phagocytosis. These defences don'’t target specific microbes but block or remove them broadly.

Q106. How does phagocytosis help defend the body against pathogens?
Answer: Phagocytosis is when a type of white blood cell called a phagocyte surrounds, engulfs, and digests
pathogens. The cell traps the microbe inside it and breaks it down using enzymes. This helps remove harmful
bacteria and viruses quickly from the body and prevents them from spreading.

Q107. What are antibodies and how do they help protect the body from disease?

Answer: Antibodies are special proteins made by white blood cells that lock onto specific antigens on
pathogens. Once attached, they either destroy the pathogen directly or mark it so other cells can Kkill it.
Antibodies are specific to each pathogen and help the immune system respond more effectively.

Q108. What is the function of antitoxins in the immune response?

Answer: Antitoxins are chemicals made by white blood cells that neutralise the toxins released by bacteria.
Toxins can harm body cells, but antitoxins block their effects and prevent damage. This helps control the
symptoms and allows the immune system to clear the infection.

Q109. How does the immune system respond when a pathogen enters the body?

Answer: When a pathogen enters, the immune system recognises it as foreign. White blood cells respond by
engulfing the pathogen, producing antibodies to attack it, and releasing antitoxins if needed. The body then
remembers the pathogen in case it returns, allowing a faster response in the future.

Q110. Why is the immune system considered a specific defence mechanism?

Answer: The immune system is called specific because it can identify and target individual pathogens. It
produces antibodies that match the unique antigens on each pathogen. This means the response is tailored
to the exact microbe, making it more effective at destroying the infection.

Q111. What is vaccination and how does it help prevent disease?

Answer: Vaccination is when a small amount of dead or inactive pathogen is injected into the body. This
triggers the immune system to produce antibodies without causing illness. If the real pathogen enters later,
the body recognises it and quickly attacks it, preventing the person from getting sick.

Q112. Why is only a small amount of dead or inactive pathogen needed in a vaccine?

Answer: A small amount is enough to stimulate the immune system to react and produce antibodies. The
immune system can then remember the pathogen so it can respond quickly if exposed again. This small
sample doesn’t cause illness but still teaches the body how to fight it in the future.
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Q113. How does the body respond when the same pathogen enters again after vaccination?

Answer: After vaccination, the body remembers the pathogen. If the same pathogen enters again, the
immune system responds faster and stronger, producing antibodies quickly to destroy it. This rapid response
usually prevents the person from getting sick or reduces the severity of symptoms.

Q114. Why does vaccination help to protect people who are not immunised?

Answer: Vaccination reduces the number of infected people, lowering the chance of a disease spreading in
the community. This protects people who cannot be vaccinated, like babies or those with weak immune
systems, because there are fewer chances for the disease to reach them.

Q115. What is meant by herd immunity and how is it achieved?

Answer: Herd immunity happens when a large percentage of a population is vaccinated, so the disease has
fewer people to infect. This protects those who are not vaccinated because the disease cannot spread easily.
It's achieved by vaccinating enough people to block disease transmission in the community.

Q116. Why do vaccinated individuals not become ill when exposed to the real pathogen?

Answer: Vaccinated people have memory cells that quickly produce the right antibodies when the pathogen
enters. These antibodies destroy the pathogen before it can multiply and cause illness. This fast response
prevents symptoms from developing or keeps them very mild.

Q117. Why is it important to vaccinate a large part of the population?

Answer: Vaccinating many people reduces the spread of disease, protects vulnerable groups, and helps
achieve herd immunity. It also prevents outbreaks and reduces the need for treatments. A high vaccination
rate keeps the whole community healthier and stops the disease from returning.

Q118. How do white blood cells respond to a vaccine?

Answer: When a vaccine is given, white blood cells detect the pathogen’s antigens and produce specific
antibodies. They also create memory cells that stay in the body. These memory cells allow the immune
system to respond quickly if the real pathogen appears later.

Q119. Why is vaccination more effective before someone is exposed to a disease?

Answer: Vaccination trains the immune system before the real disease appears. This means the body can
respond quickly if exposed, preventing illness. If someone is already infected, the vaccine won’t work as a
treatment because it takes time for the body to build up defences.

Q120. What are the benefits of global vaccination programmes?

Answer: Global vaccination programmes help reduce the number of infections, save lives, and stop diseases
from spreading between countries. They also prevent pandemics, protect people with weak immune systems,
and reduce healthcare costs. They have helped eliminate or control diseases like polio and smallpox.

Q121. How has vaccination helped reduce global cases of certain infectious diseases?

Answer: Vaccination has stopped many people from getting diseases like measles, tetanus, polio, and
diphtheria. By protecting individuals and creating herd immunity, these diseases have become rare or even
eliminated in some regions. Fewer cases mean fewer deaths and long-term health problems.
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Q122. What challenges exist in ensuring global access to vaccines?

Answer: Challenges include poverty, lack of healthcare facilities, vaccine storage issues, conflict, and
misinformation. Some countries struggle to afford vaccines or deliver them to remote areas. Education and
support are needed to ensure more people get vaccinated around the world.

Q123. How can vaccines help prevent the spread of new or emerging diseases?

Answer: Vaccines prepare the immune system to fight new diseases quickly. If developed in time, they can
stop outbreaks by reducing infections. Vaccination also limits how fast new diseases spread through a
population, giving health workers time to control the situation.

Q124. What is the difference between treating a disease and preventing it?

Answer: Treating a disease means giving medicine or care after someone is already sick, while preventing it
means stopping it before it happens. Prevention includes vaccination, hygiene, and public health measures.
Prevention is often cheaper and better for long-term health than treatment.

Q125. Why are antibiotics not effective against viruses?

Answer: Antibiotics only work on bacteria by attacking their structures or stopping them from reproducing.
Viruses are very different and live inside human cells. They don’t have the same parts as bacteria, so
antibiotics cannot target or kill them. Treating viruses usually needs other types of medicine.

Q126. How do antibiotics work to cure bacterial infections?

Answer: Antibiotics cure bacterial infections by killing bacteria or stopping them from multiplying. Some
antibiotics break down the bacteria’s cell wall, while others stop them from making proteins or copying DNA.
Once the bacteria are destroyed or stopped, the immune system can remove the rest and the person
recovers.

Q127. Why must specific antibiotics be used for specific bacterial infections?

Answer: Different antibiotics target different types of bacteria. Using the wrong antibiotic may not kill the
bacteria causing the infection, allowing the illness to continue. Specific antibiotics are chosen based on the
type of bacteria to make sure the treatment is effective and avoids resistance.

Q128. What is antibiotic resistance and why is it a serious concern?

Answer: Antibiotic resistance happens when bacteria change and become able to survive antibiotics that
used to kill them. It's a serious problem because resistant bacteria are harder to treat, may require stronger or
more toxic drugs, and can lead to longer illness, higher medical costs, and more deaths.

Q129. How can the overuse of antibiotics contribute to resistance?

Answer: Overusing antibiotics, especially when they are not needed, gives bacteria more chances to adapt
and become resistant. The more often bacteria are exposed to antibiotics, the more likely it is that resistant
strains will survive, multiply, and spread to others, making infections harder to treat.

Q130. What steps can be taken to reduce the development of antibiotic resistance?
Answer: To reduce antibiotic resistance, doctors should only prescribe antibiotics when necessary, patients
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should finish their full course, and antibiotics should not be used for viral infections. Better hygiene,
vaccination, and reducing antibiotic use in farming also help slow resistance.

Q131. Why is it important to complete a full course of antibiotics?

Answer: Completing a full course ensures all the bacteria are killed. If treatment is stopped early, some
bacteria may survive and become resistant. These resistant bacteria can cause the infection to return and
may spread to others, making future treatment more difficult.

Q132. What are the dangers of using antibiotics for viral infections?

Answer: Antibiotics do not work on viruses, so using them for viral infections is useless and increases the
risk of resistance. It also kills helpful bacteria in the body, which can lead to side effects like stomach
problems or other infections caused by harmful bacteria taking over.

Q133. Why are painkillers not a cure for disease?

Answer: Painkillers do not kill pathogens or remove the cause of the iliness. They only relieve symptoms like
pain or fever. While they help people feel better, they do not treat the actual infection. The body’s immune
system still needs to fight off the disease.

Q134. How do painkillers help during iliness even though they do not remove pathogens?

Answer: Painkillers reduce pain, fever, and inflammation, making a person feel more comfortable during an
illness. This allows them to rest and recover while the immune system works to remove the infection. They do
not treat the infection itself but ease symptoms.

Q135. What makes it difficult to develop antiviral drugs?

Answer: It is hard to develop antiviral drugs because viruses live and reproduce inside human cells. Any
drug strong enough to kill the virus may also damage the body’s cells. Also, viruses can mutate quickly,
making it difficult to create one treatment that works for all strains.

Q136. Why might a drug that kills a virus also harm human cells?

Answer: Viruses use human cells to reproduce, so drugs that stop the virus might also interfere with normal
cell functions. This can harm healthy cells, leading to side effects. Finding a drug that targets only the virus
without damaging the host cells is very difficult.

Q137. How do scientists test new drugs to make sure they are safe and effective?

Answer: Scientists first test new drugs in the lab on cells and animals to check safety and how the drug
works. Then they do clinical trials in humans, starting with small groups and then larger ones. These tests
check for side effects, correct dosage, and how well the drug treats the disease.

Q138. What are the key differences between antibiotics and painkillers?

Answer: Antibiotics Kill bacteria or stop them from growing, curing bacterial infections. Painkillers only relieve
symptoms like pain and fever but do not treat the cause. Antibiotics target microbes, while painkillers affect
the body’s response to illness without removing pathogens.
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Q139. How have antibiotics improved public health?

Answer: Antibiotics have saved millions of lives by treating bacterial infections that were once deadly. They
have made surgeries and treatments safer, reduced the spread of diseases, and helped control outbreaks.
Public health has improved because many infections can now be cured quickly and effectively.

Q140. Why is it important to discover new antibiotics?

Answer: It's important to discover new antibiotics because bacteria are becoming resistant to existing ones.
Without new antibiotics, common infections could become untreatable. New antibiotics help us stay ahead of
resistance and ensure future generations can still treat bacterial diseases.

Q141. What are the risks if bacteria become resistant to all known antibiotics?

Answer: If bacteria become resistant to all antibiotics, even simple infections could become life-threatening.
Surgeries, cancer treatments, and organ transplants would be risky. Diseases that are currently treatable
could spread more easily, causing more iliness, deaths, and a global health crisis.

Q142. What is the role of clinical trials in the development of medicines?

Answer: Clinical trials test new drugs on humans to check if they are safe and effective. They are done in
stages, starting with small groups and moving to larger ones. These trials help doctors understand side
effects, dosage, and how well the drug works before it's approved for public use.

Q143. How does antibiotic resistance spread between bacteria?

Answer: Resistance can spread when resistant bacteria share their resistance genes with other bacteria.
This can happen when bacteria multiply or through gene transfer. Once one type of bacteria becomes
resistant, it can pass that ability to other types, spreading resistance quickly.

Q144. What practices in farming can lead to antibiotic resistance?

Answer: Giving antibiotics to animals unnecessarily or to make them grow faster can lead to resistant
bacteria developing in animals. These bacteria can spread to humans through food, water, or direct contact.
Overuse of antibiotics in farming increases the risk of resistance spreading.

Q145. Why should antibiotics only be prescribed when absolutely necessary?

Answer: Using antibiotics only when needed reduces the chance of bacteria becoming resistant. If
antibiotics are used too often or for ilinesses they don’t treat, like colds or flu, it gives bacteria more chances
to adapt. This makes antibiotics less effective over time.

Q146. What is the role of healthcare professionals in preventing antibiotic resistance?

Answer: Healthcare professionals must prescribe antibiotics carefully, only when they are needed. They
should educate patients on how to take them properly, monitor resistance patterns, and follow infection
control practices. They also play a role in guiding public awareness and research.

Q147. Why is it a problem if people stop taking antibiotics early?

Answer: Stopping antibiotics early means some bacteria may survive and become resistant. These surviving
bacteria can multiply and cause the infection to return. It also increases the risk of spreading resistant
bacteria to others, making infections harder to treat in the future.
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Q148. How can education reduce misuse of antibiotics?

Answer: Education helps people understand when antibiotics are needed and when they are not, like with
viral infections. It teaches the importance of completing courses and not sharing medicines. Awareness
campaigns reduce demand for antibiotics and encourage proper use, slowing resistance.

Q149. Why is the use of vaccines important in reducing antibiotic use?

Answer: Vaccines prevent bacterial infections, so fewer people need antibiotics. By reducing the number of
infections, vaccines lower the use of antibiotics and slow down the development of resistance. Preventing
illness through vaccination is safer and helps protect public health.

Q150. What strategies can be used to slow the development of drug-resistant bacteria?

Answer: Strategies include using antibiotics only when needed, completing full courses, improving hygiene,
vaccinating people, developing new drugs, and reducing antibiotic use in farming. Monitoring resistance,
educating the public, and investing in research are also important steps to slow resistance.

Q151. What is the main purpose of drug testing before a new medicine is approved for use?
Answer: The main purpose of drug testing is to make sure the medicine is safe and effective for humans. It
helps identify any harmful side effects, checks how well the drug works, and finds the right dose. Without
testing, a drug could cause more harm than good or be useless in treating the disease.

Q152. What are the three key factors new drugs are tested for during development?

Answer: New drugs are tested for toxicity (if the drug is harmful), efficacy (if it works as intended), and dose
(how much should be given). These three factors help ensure the drug is safe to use, does what it is
supposed to do, and is given at the correct amount.

Q153. What is meant by toxicity in drug testing?

Answer: Toxicity means how harmful a drug might be to the body. During drug testing, scientists check if the
medicine causes any damage to cells, organs, or systems. This helps make sure the drug doesn’t cause
serious side effects or health problems when given to people.

Q154. Why is efficacy an important part of drug development?

Answer: Efficacy means how well a drug works to treat the illness it is made for. If a drug is not effective, it
will not help the patient, even if it is safe. Testing for efficacy ensures that the drug actually improves the
condition it is meant to treat.

Q155. What is meant by the dose of a drug and why must it be tested?

Answer: The dose is the amount of the drug given to a patient. It must be tested to find the amount that
works well without causing harm. Too much may be toxic, and too little may not work. The right dose gives the
best balance between safety and effectiveness.

Q156. What is preclinical testing and what does it involve?

Answer: Preclinical testing is the first stage of drug testing. It is done in the lab on cells, tissues, and live
animals. Scientists use it to study the drug’s effects, check for toxicity, and see how the drug behaves in a
living body before testing it on humans.
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Q157. Why are cells and tissues used during early stages of drug testing?

Answer: Cells and tissues are used in early testing to quickly see how the drug affects living cells. This helps
identify harmful side effects or benefits without testing on humans or animals. It is faster, cheaper, and safer
for checking the basic effects of the drug.

Q158. Why are live animals sometimes used in preclinical testing?

Answer: Live animals are used to see how a drug affects an entire body, including organs, blood flow, and
metabolism. Animals help show if the drug is toxic or causes side effects. This step is important to decide if it
is safe to move on to human ftrials.

Q159. What is clinical testing and who is involved in this stage?

Answer: Clinical testing is when the drug is tested on humans. It involves healthy volunteers at first, and
later, patients with the disease. The goal is to check safety, side effects, dosage, and how well the drug treats
the condition in real people.

Q160. Why are healthy volunteers used in the first phase of clinical trials?

Answer: Healthy volunteers are used first to test if the drug is safe and what side effects it might cause.
Since they do not have the disease, it is easier to spot any negative effects of the drug without confusing
them with symptoms of illness.

Q161. What is the benefit of starting clinical trials with very low doses?

Answer: Starting with low doses helps reduce the risk of serious side effects. If a problem happens, it is
more likely to be mild. It also allows researchers to slowly increase the dose until they find a level that is both
safe and effective.

Q162. Why are patients used in later stages of clinical testing?

Answer: Patients with the disease are used to check if the drug actually treats the iliness. This shows how
well the drug works in real conditions and helps find the best dose that gives the most benefit with the fewest
side effects.

Q163. What is the purpose of finding the optimum dose in clinical trials?

Answer: The optimum dose is the amount that gives the best effect with the least side effects. Finding this
dose helps ensure the drug is both effective and safe. It gives patients the best chance of getting better
without unnecessary harm.

Q164. What is a placebo and how is it used in drug trials?

Answer: A placebo is a fake treatment with no active drug in it. In trials, some patients get the real drug while
others get the placebo. This helps researchers see if the drug works better than doing nothing and checks if
improvements are due to the medicine or just belief.

Q165. What is the purpose of a double-blind trial?

Answer: A double-blind trial means neither the doctor nor the patient knows who is getting the real drug and
who is getting the placebo. This stops bias in recording results or in how patients report symptoms. It makes
the trial fair and accurate.
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Q166. How does a double-blind trial prevent bias?

Answer: It prevents bias because neither the patient nor the doctor knows which treatment is being given.
This stops the doctor from giving special treatment to one group or the patient from imagining effects. It
ensures the results reflect the drug’s real performance.

Q167. What role does peer review play in drug development?

Answer: Peer review means other experts check the results of a drug trial before they are published. This
helps catch mistakes, check that the methods were correct, and confirm the conclusions are fair. It improves
the reliability of the research and protects the public.

Q168. Why are drug trial results not released until after peer review?

Answer: Peer review makes sure the results are accurate, honest, and based on good science. Releasing
results before review could spread wrong or misleading information. Waiting until after review helps prevent
poor-quality or unsafe drugs from being accepted or used.

Q169. What could happen if a drug was released without proper testing?

Answer: If a drug is not properly tested, it could cause harmful side effects, not work as expected, or even
make people sicker. This could lead to serious health problems or deaths. It could also damage trust in
medicines and lead to lawsuits and public health problems.

Q170. Why is it important for drug trials to be repeated and confirmed?

Answer: Repeating and confirming trials helps make sure the results are real and not just due to chance. It
also checks if the drug works in different groups of people. Reliable drugs need strong, repeated evidence to
prove they are safe and effective for wide use.

Q171. How does peer review improve the reliability of drug trial data?

Answer: Peer review improves reliability by having independent experts check the study’s design, results,
and conclusions. They look for errors, bias, or weak methods. If the study passes peer review, it gives others
confidence that the findings are trustworthy and based on solid science.

Q172. Why might a promising drug in the lab fail during clinical trials?

Answer: A drug may work in cells or animals but fail in humans due to side effects, poor absorption, or
because it doesn’t work as well in real patients. Humans are more complex than lab models, so success in
early tests doesn’t always lead to success in clinical use.

Q173. Why are some medicines derived from plants?

Answer: Plants produce natural chemicals to defend themselves from pests or disease, and some of these
chemicals can treat human illnesses. Many early medicines came from plants, and scientists still study them
today to discover new drugs with useful effects.

Q174. What is the origin of the drug digitalis and what plant is it from?

Answer: Digitalis is a drug used to treat heart conditions. It is made from a plant called foxglove. The
chemicals in foxglove help strengthen heartbeats and are still used in some heart medicines today. It shows
how useful natural sources can be in medicine.
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Q175. From which plant was aspirin originally derived?

Answer: Aspirin was originally derived from the bark of the willow tree. The active chemical, salicin, was later
modified to make aspirin. It is used to relieve pain, reduce fever, and lower inflammation. This is another
example of how plants have helped in drug development.

Q176. Who discovered penicillin and how was it found?

Answer: Penicillin was discovered by Alexander Fleming in 1928. He found it by accident when he noticed
that mould growing on a petri dish had killed the surrounding bacteria. The mould was Penicillium notatum,
and the substance it produced became the first antibiotic used to treat bacterial infections.

Q177. What type of microorganism produced the first antibiotic?

Answer: The first antibiotic, penicillin, was produced by a fungus called Penicillium notatum. Fungi like this
can naturally produce chemicals that kill or stop the growth of bacteria, which is why they became the source
of early antibiotics.

Q178. Why is the discovery of penicillin considered a major scientific achievement?

Answer: The discovery of penicillin is considered a major scientific achievement because it was the first
effective treatment for many deadly bacterial infections. It saved millions of lives, especially during World War
II, and led to the development of many more antibiotics, greatly improving public health.

Q179. How do modern scientists use plants in drug discovery today?

Answer: Modern scientists study plants to find chemicals that may have medical uses. They test plant
extracts in labs to see if they affect bacteria, viruses, or body systems. If a useful chemical is found, it may be
developed into a drug by testing, improving, and producing it safely.

Q180. Why are most new drugs now made by chemists rather than found in nature?

Answer: Most new drugs are made by chemists because they can design specific molecules that target
diseases more accurately. Natural sources are still useful, but synthetic drugs are easier to produce in large
amounts, more consistent in quality, and can be adjusted to improve their effectiveness.

Q181. How might a chemical found in a plant be turned into a medicine?

Answer: A chemical found in a plant is first tested in the lab for medical effects. If it shows promise,
scientists study how it works, test it for safety and effectiveness, and may change its structure to improve it.
Then it goes through full drug development and testing before becoming a medicine.

Q182. What is the importance of synthetic drug production?

Answer: Synthetic drug production is important because it allows scientists to make large amounts of
medicines that are pure and consistent. It also lets them design drugs with specific properties, such as longer
shelf life or fewer side effects. It helps meet the high demand for modern treatments.

Q183. Why is it still useful to study natural sources for new drugs?

Answer: Natural sources like plants, fungi, and microbes produce unique chemicals that might not be
created in a lab. Many important drugs, like penicillin and aspirin, came from nature. Studying these sources
can lead to the discovery of new treatments, especially for diseases without cures.
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Q184. What are some examples of diseases that were treated with plant-based drugs?

Answer: Some examples include malaria, treated with quinine from the cinchona tree; heart conditions,
treated with digitalis from foxglove; and pain and inflammation, treated with aspirin from willow bark. These
plant-based drugs have helped treat millions of people worldwide.

Q185. How do scientists decide which chemicals are worth testing for drug use?

Answer: Scientists choose chemicals based on how they interact with cells, enzymes, or disease-causing
organisms. They look for signs the chemical might block infection, reduce symptoms, or support healing. They
also check if the chemical is stable, safe, and can be made in useful amounts.

Q186. What safety checks must be passed before a drug can be used by the public?

Answer: A drug must pass tests for toxicity (it must not be harmful), efficacy (it must work), and the correct
dosage. It must go through lab testing, animal testing, and multiple stages of human clinical trials. Only after
peer review and approval from regulatory bodies can it be used.

Q187. How long can the full drug development process take from discovery to approval?

Answer: The entire process can take 10 to 15 years or more. This includes lab research, preclinical testing,
clinical trials, and reviews by health authorities. The process is long to ensure that the drug is safe and works
well before it is given to the public.

Q188. What are the risks of skipping steps in drug testing?

Answer: Skipping steps can lead to unsafe or ineffective drugs reaching people. This can cause harm,
serious side effects, or even death. It can also waste money and damage trust in medicine. Proper testing is
essential to protect patients and ensure treatments work.

Q189. How does patient health affect clinical testing?

Answer: Patient health affects how they respond to a new drug. People with other health problems or on
other medications may have different side effects or reactions. That’s why trials include a variety of patients to
understand how the drug works in different situations.

Q190. Why are side effects monitored during all phases of clinical trials?

Answer: Side effects are monitored to make sure the drug is safe. Some effects might appear early, while
others show up later or only in certain people. Monitoring helps scientists understand the risks and make
decisions about whether the drug should be approved.

Q191. How do scientists monitor whether a drug is working in a patient?

Answer: Scientists use medical tests, patient feedback, and health records to check if the drug improves
symptoms or cures the illness. They compare results to those of patients not receiving the drug (placebo
group) to see if the improvement is real.

Q192. What happens if serious side effects are found during clinical trials?

Answer: If serious side effects are found, the trial may be paused or stopped. Researchers investigate to
see if the drug caused the problem. If it did, the drug may not be approved or may be changed to reduce the
risk. Patient safety always comes first.
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Q193. Why is it important that patients do not know whether they are receiving a drug or placebo?
Answer: If patients know they are getting the real drug, they might feel better just because they expect it to
work. This is called the placebo effect. To test a drug properly, researchers need to compare real effects with
psychological ones. Keeping patients unaware helps get fair results.

Q194. How is the final decision made to approve a new medicine?

Answer: After all testing is done, the results are sent to a regulatory agency like the MHRA or FDA. Experts
review the data on safety, effectiveness, side effects, and manufacturing. If everything meets the standards,
the medicine is approved for public use.

Q195. What organisations or agencies regulate drug testing and approval?

Answer: Different countries have their own agencies. For example, the Medicines and Healthcare products
Regulatory Agency (MHRA) in the UK, the Food and Drug Administration (FDA) in the USA, and the
European Medicines Agency (EMA) in Europe. These agencies make sure drugs are safe and effective.

Q196. Why might a drug be approved in one country but not in another?

Answer: Different countries have different rules and review processes. A drug might meet safety standards
in one country but not in another. Sometimes, local health risks, costs, or policies affect approval. More
testing may be needed to meet specific national requirements.

Q197. How do clinical trials make sure that results are not biased?

Answer: Clinical trials use control groups, placebos, and double-blind methods to reduce bias. Random
selection and large sample sizes also help. Researchers are careful to follow strict rules and procedures so
results are based on facts, not opinion or expectation.

Q198. What ethical considerations are involved in animal testing for new drugs?

Answer: Animal testing raises concerns about the welfare and treatment of animals. Ethical rules require
animals to be treated humanely, used only when necessary, and replaced with other methods when possible.
The benefits to human health must outweigh the harm to animals.

Q199. What happens if a drug passes all trials but later causes problems in the wider population?
Answer: If problems appear after approval, the drug may be reviewed again. It could be withdrawn, its use
restricted, or warning labels added. This is part of post-marketing surveillance. Doctors and patients are
encouraged to report any side effects to help track safety.

Q200. How has the process of drug discovery changed over the last 100 years?

Answer: Drug discovery has become more scientific and controlled. In the past, drugs were often found by
trial and error or from natural sources. Now, scientists use advanced tools, computer modelling, and genetics
to design and test drugs. The process is safer, more efficient, and more reliable.

Q201. What is meant by the term "monoclonal antibodies"?

Answer: Monoclonal antibodies are identical antibodies that are made by identical immune cells cloned from
a single parent cell. These antibodies are specific to one type of antigen and are used for detecting or treating
diseases because they bind to only one target.
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Q202. Why are monoclonal antibodies specific to only one type of antigen?

Answer: Monoclonal antibodies are specific because they are produced from a single type of immune cell,
so they all have the same structure and only fit one type of antigen. This allows them to bind only to that
antigen and nothing else, making them useful for precise targeting in medicine and research.

Q203. What type of cells are used to produce monoclonal antibodies?

Answer: To produce monoclonal antibodies, scientists use lymphocytes (a type of white blood cell) from
mice and fuse them with tumour cells to create hybridoma cells. These hybridoma cells can divide
continuously and produce large amounts of one specific antibody.

Q204. Why are mouse lymphocytes used in the production of monoclonal antibodies?

Answer: Mouse lymphocytes are used because they produce antibodies naturally in response to an antigen.
When a mouse is injected with a specific antigen, its lymphocytes make antibodies against it, which can then
be used to create hybridoma cells for monoclonal antibody production.

Q205. What is the role of tumour cells in producing monoclonal antibodies?

Answer: Tumour cells are used because they can divide rapidly and continuously. When fused with mouse
lymphocytes, they form hybridoma cells that have the ability to live long and make large amounts of
antibodies, combining the qualities of both cell types.

Q206. What is a hybridoma cell and how is it formed?

Answer: A hybridoma cell is formed by fusing a mouse lymphocyte (which produces a specific antibody) with
a tumour cell (which divides rapidly). The resulting hybridoma can make the desired antibody and also grow
and divide for a long time in the lab.

Q207. Why are hybridoma cells useful in antibody production?

Answer: Hybridoma cells are useful because they can keep dividing and making the same specific antibody
for a long time. This allows scientists to produce large amounts of identical antibodies, which are called
monoclonal antibodies, for use in tests or treatments.

Q208. How are hybridoma cells cloned to produce monoclonal antibodies?

Answer: Hybridoma cells are cloned by growing them in a lab so that each new cell is identical and makes
the same antibody. These clones are kept in controlled conditions, and the antibodies they produce are
collected and purified for use.

Q209. Why is it important that hybridoma cells can divide and produce antibodies?

Answer: It is important because without constant division, antibody production would stop. Hybridoma cells
provide a continuous supply of specific antibodies, making them valuable for medical testing and treatments
that require large amounts of the same antibody.

Q210. How is the monoclonal antibody purified once it has been produced?

Answer: After production, the monoclonal antibody is separated from the cells and other substances in the
growth medium. It goes through processes like filtration and chromatography to remove impurities and isolate
the pure antibody for use in medicine or research.

gradeup.uk



http://gradeup.uk

G_[adeTJP

Q211. Why are monoclonal antibodies useful in medical applications?

Answer: Monoclonal antibodies are useful because they target specific cells or molecules. They can help
diagnose diseases, measure substances in blood, locate molecules in tissues, or treat illnesses like cancer
without harming healthy cells, making them powerful tools in healthcare.

Q212. How can monoclonal antibodies be used in pregnancy testing?

Answer: In pregnancy tests, monoclonal antibodies are used to detect the hormone hCG in urine. If hCG is
present, it binds to the antibodies and causes a visible line to appear on the test strip, showing a positive
result.

Q213. What role do monoclonal antibodies play in measuring hormone levels in the blood?

Answer: Monoclonal antibodies can be designed to bind to specific hormones in the blood. They are used in
tests to detect and measure hormone levels by attaching to the hormone and producing a signal, helping
diagnose conditions like diabetes or thyroid problems.

Q214. How can monoclonal antibodies help detect pathogens in a sample?

Answer: Monoclonal antibodies can bind to antigens on pathogens like viruses or bacteria. If the pathogen is
present, the antibody binds to it and causes a colour change or signal, helping detect infections quickly and
accurately in samples like blood or saliva.

Q215. How are monoclonal antibodies used in research to locate specific molecules in tissues?
Answer: In research, monoclonal antibodies are attached to a dye or marker and then added to tissue
samples. They bind to the target molecule, and the dye shows exactly where that molecule is located, helping
scientists understand how cells and tissues work.

Q216. Why is a fluorescent dye attached to monoclonal antibodies in some tests?

Answer: A fluorescent dye is attached so the antibody can be seen under special lighting. When the
antibody binds to its target, the dye glows, making it easier to see where the molecule is in a sample. This is
helpful in research and diagnosis.

Q217. How can monoclonal antibodies be used to treat cancer?

Answer: Monoclonal antibodies can be made to bind only to cancer cells. Once attached, they can block the
cancer cell’s signals, help the immune system destroy the cells, or deliver a drug or radioactive substance
directly to the cancer, reducing damage to healthy tissue.

Q218. What types of substances can be attached to monoclonal antibodies in cancer treatment?
Answer: Substances like toxic drugs, radioactive materials, or chemicals that stop cell growth can be
attached. These help kill or damage the cancer cells directly once the antibody binds to them, making
treatment more focused and effective.

Q219. Why do monoclonal antibodies only target specific cells like cancer cells?

Answer: They only target cells with a certain antigen. Cancer cells often have special antigens that are not
found on normal cells. Monoclonal antibodies are designed to bind only to those antigens, so they affect only
the cancer and not the rest of the body.
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Q220. How do monoclonal antibodies avoid damaging healthy cells during treatment?

Answer: Because they are specific to one antigen, monoclonal antibodies only bind to the cells with that
antigen. Since healthy cells don’t have that exact marker, they are not affected by the treatment, reducing
side effects compared to other therapies.

Q221. Why were monoclonal antibodies once thought to be a breakthrough in medicine?

Answer: They were seen as a breakthrough because they promised targeted treatments with fewer side
effects. Scientists hoped they could diagnose and cure many diseases by using the body’s own immune tools
in a controlled and powerful way.

Q222. What are some side effects that have been linked to monoclonal antibody treatments?
Answer: Some side effects include fever, chills, allergic reactions, low blood pressure, and nausea. In some
cases, the body may react badly to the treatment, especially if the antibodies are from animal sources,
leading to immune system problems.

Q223. Why are monoclonal antibodies not yet widely used in medicine?

Answer: They are expensive to make and require special equipment. Some people have side effects, and
they do not work for every illness. Research is still ongoing to improve them and make them safer, cheaper,
and more effective for more diseases.

Q224. What are the ethical concerns in using animals to produce monoclonal antibodies?

Answer: Ethical concerns include the treatment and use of animals in labs, especially mice used to produce
antibodies. Some people worry about animal suffering or argue that other methods should be used. There are
rules in place to reduce harm and use alternatives when possible.

Q225. How can monoclonal antibodies improve early disease diagnosis?

Answer: Monoclonal antibodies can detect small amounts of disease markers like hormones or proteins.
This helps doctors find diseases like cancer or infections early, even before symptoms appear. Early
diagnosis can lead to faster and more successful treatment.

Q226. Why might scientists choose monoclonal antibodies over traditional diagnostic tools?
Answer: Scientists might choose monoclonal antibodies because they are highly specific to one antigen.
This helps reduce false results and makes tests more accurate. They can detect very small amounts of
substances and give clear results quickly, which is important for early diagnosis and effective treatment.

Q227. What challenges exist in producing monoclonal antibodies on a large scale?

Answer: Producing monoclonal antibodies on a large scale can be expensive and time-consuming. It
requires special lab equipment, skilled workers, and strict quality control. Some hybridoma cells may stop
working properly or produce less antibody, and keeping conditions stable is difficult.

Q228. How can monoclonal antibodies be designed to bind to a specific protein?
Answer: To design monoclonal antibodies, scientists first inject an animal like a mouse with the target protein
(antigen). The mouse’s immune system produces antibodies against that protein. Scientists collect the
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specific lymphocytes and fuse them with tumour cells to make hybridoma cells that produce antibodies
matching the protein exactly.

Q229. Why is it important that monoclonal antibodies are identical?

Answer: It is important that monoclonal antibodies are identical because this ensures they all bind to the
same antigen in the same way. This improves the reliability and accuracy of medical tests and treatments, as
each antibody reacts consistently, giving clearer and more predictable results.

Q230. In what way do monoclonal antibodies increase the accuracy of diagnostic tests?

Answer: Monoclonal antibodies bind only to a single antigen. This reduces the chance of reacting with the
wrong substance, making the test more precise. They also allow for detection of very small amounts of
disease markers, helping identify infections, hormones, or cancer cells early and accurately.

Q231. How are monoclonal antibodies different from the antibodies produced naturally in the body?
Answer: Natural antibodies are produced by different immune cells and vary in structure, so they target
many antigens. Monoclonal antibodies are made from one type of immune cell and are all the same, so they
only target one specific antigen. This makes them more precise for lab and medical use.

Q232. Why is combining tumour cells with lymphocytes necessary in this process?

Answer: Tumour cells can divide endlessly but don’t make antibodies, while lymphocytes make antibodies
but don'’t live long. Fusing them creates hybridoma cells that combine both qualities—Ilong life and antibody
production—allowing scientists to grow and collect specific antibodies in the lab.

Q233. How do monoclonal antibodies contribute to personalised medicine?

Answer: Monoclonal antibodies can be designed to match the unique features of a patient’s disease, such
as specific proteins on cancer cells. This allows treatment to be tailored to the individual, improving
effectiveness and reducing harm to healthy tissues.

Q234. Why might some patients respond better to monoclonal antibody treatment than others?
Answer: Different patients have different genetics, immune systems, and types of disease. If a person’s body
doesn’t have the target antigen or reacts to the treatment, the monoclonal antibody may not work well.
Personal factors and disease type affect how well the treatment works.

Q235. How can monoclonal antibodies be used to deliver drugs directly to infected or diseased cells?
Answer: Scientists attach a drug or toxin to the monoclonal antibody. The antibody travels through the body
and binds only to the target cells with the matching antigen. The drug is then released directly into the
diseased cell, reducing damage to healthy cells and improving treatment accuracy.

Q236. What is the advantage of using monoclonal antibodies in targeted cancer therapy?

Answer: The main advantage is that monoclonal antibodies attack only cancer cells with a specific antigen,
leaving healthy cells mostly untouched. This means fewer side effects compared to treatments like
chemotherapy, which harm both healthy and cancerous cells.
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Q237. Why is it important to monitor the side effects of monoclonal antibody treatments?

Answer: Monitoring side effects is important because some patients may have allergic reactions, immune
problems, or unexpected responses. Watching closely helps doctors manage risks, adjust treatment, or stop it
if necessary to keep the patient safe.

Q238. How can researchers test the effectiveness of monoclonal antibodies in the lab?

Answer: Researchers expose the monoclonal antibody to samples containing the target antigen. They then
measure how well the antibody binds, blocks, or destroys the target. They can also test it on cells or animals
to see if it helps treat the disease effectively.

Q239. Why is it useful to attach radioactive substances to monoclonal antibodies?

Answer: Attaching radioactive substances helps locate or destroy specific cells, like cancer cells. In scans,
the radiation shows where the antibody has gone, helping doctors see if cancer has spread. In treatment,
radiation Kills the targeted cells while sparing most healthy ones.

Q240. What does it mean for a monoclonal antibody to be highly specific?

Answer: Being highly specific means the antibody only binds to one exact type of antigen and nothing else.
This allows it to work accurately without interfering with other cells or causing unnecessary effects, which is
important in diagnosis and treatment.

Q241. How might monoclonal antibodies reduce the need for more general treatments like
chemotherapy?

Answer: Monoclonal antibodies target only the diseased cells, which means healthy cells are left alone. This
reduces the need for broad treatments like chemotherapy, which affect all rapidly dividing cells and cause
side effects like hair loss, nausea, and tiredness.

Q242. What limits the current use of monoclonal antibodies in clinical treatments?

Answer: Limits include high production costs, side effects in some people, and the fact that they don’t work
for every disease. Also, making them takes time, and matching them to individual patients can be complex.
Research is ongoing to improve access and success rates.

Q243. How do monoclonal antibodies help scientists understand diseases at a molecular level?
Answer: Monoclonal antibodies can bind to specific molecules in cells, helping scientists track how diseases
work, where certain proteins are located, and how the body responds. This helps in understanding disease
mechanisms and developing better treatments.

Q244. What steps are involved in creating monoclonal antibodies in the lab?

Answer: First, an animal is injected with the antigen. Then lymphocytes are collected and fused with tumour
cells to make hybridomas. These cells are screened to find ones making the right antibody, cloned, and
grown. The antibodies are collected and purified for use.

Q245. Why is quality control important in the production of monoclonal antibodies?
Answer: Quality control ensures the antibodies are safe, pure, and effective. Any contamination or error
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could make the treatment dangerous or useless. Regular checks make sure the product meets medical
standards and will work properly for patients.

Q246. How could monoclonal antibodies be used in responding to emerging infectious diseases?
Answer: Monoclonal antibodies can be quickly designed to target new viruses or bacteria. They can help
detect infections early or treat them by stopping the pathogen from working. This makes them useful during
outbreaks and in developing treatments for new diseases.

Q247. What are the possible risks of relying too heavily on monoclonal antibody therapy?
Answer: Relying too much on this therapy could lead to resistance, high healthcare costs, or limited
effectiveness if the target antigen changes. Some people may have allergic reactions, and overuse may
reduce focus on other important treatments and prevention methods.

Q248. What are the advantages of monoclonal antibodies compared to traditional treatments?
Answer: Advantages include high specificity, fewer side effects, better targeting, and faster diagnosis. They
can be used in a range of medical areas like testing, imaging, and treatment, especially for cancer and
infections, making them more efficient than many traditional methods.

Q249. What factors must be considered when deciding to use monoclonal antibody treatment?
Answer: Doctors must consider the type of disease, the patient’s health, cost, side effect risks, and whether
the disease cells have the correct antigen. Availability of the antibody and whether it works better than other
treatments are also important factors.

Q250. How could future developments improve the safety and effectiveness of monoclonal
antibodies?

Answer: Future developments may make antibodies from human cells to reduce side effects, improve how
they find and Kkill target cells, and make them cheaper to produce. New techniques may allow faster
production and better customisation for individual patients, improving safety and outcomes.

Q251. What are common visible symptoms that help detect disease in plants?

Answer: Common visible symptoms include stunted growth, spots on leaves, areas of decay or rot,
abnormal swellings or growths, misshapen or curled leaves, yellowing or discolouration of leaves, and visible
pests like aphids. These signs help gardeners or farmers recognise that a plant may be infected with a
disease or suffering from a deficiency.

Q252. How does stunted growth indicate that a plant may be diseased?

Answer: Stunted growth means the plant is not growing as tall or wide as it should. This can happen if a
disease damages the roots, reduces nutrient uptake, or affects the plant’s ability to make food through
photosynthesis. It's a key sign that the plant’s normal functions have been disrupted.

Q253. What does the presence of leaf spots suggest about a plant’s health?

Answer: Leaf spots, especially if they are dark, irregular, or spreading, usually suggest a fungal, bacterial, or
viral infection. These spots can damage the leaf surface, reduce photosynthesis, and may spread to other
parts of the plant if not treated early.
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Q254. How can areas of decay on a plant be used to identify disease?

Answer: Areas of decay or rot are signs that part of the plant tissue is dying, often due to bacterial or fungal
infections. These soft, discoloured areas can smell bad and may appear wet or mushy. Identifying the location
and pattern of decay helps diagnose the type of disease affecting the plant.

Q255. Why might malformed stems or leaves be a sign of plant infection?

Answer: Malformed stems or leaves, such as curling, twisting, or irregular shapes, can result from viral
infections, pest damage, or nutrient imbalances. Viruses in particular often interfere with normal cell division
and growth, causing physical changes in the plant’s structure.

Q256. How does discolouration of leaves help in detecting plant disease?

Answer: Discolouration, like yellowing (chlorosis) or unusual dark patches, can signal a lack of nutrients,
infection, or environmental stress. Certain diseases show characteristic patterns or colours, helping identify
the specific cause of the problem.

Q257. What types of pests can be found on infected plants?

Answer: Common pests include aphids, whiteflies, spider mites, and caterpillars. These insects can damage
the plant directly by feeding on sap or indirectly by spreading diseases like viruses. Their presence often
weakens the plant and contributes to poor health.

Q258. How can gardeners use manuals or websites to identify plant diseases?

Answer: Manuals and websites often provide pictures and descriptions of plant diseases and pests.
Gardeners can compare symptoms they see on their plants with these resources to identify the issue. Some
websites also allow users to ask questions or upload photos for expert advice.

Q259. Why might infected plants be sent to laboratories for analysis?

Answer: In cases where symptoms are unclear or multiple problems are present, labs can carry out tests to
detect specific pathogens or deficiencies. This provides an accurate diagnosis, helping choose the right
treatment and preventing further spread of the disease.

Q260. How can monoclonal antibody testing kits be used to detect plant disease?

Answer: These kits use monoclonal antibodies that bind to specific pathogens in the plant. If the pathogen is
present, the antibody will bind to it and produce a visible result, such as a colour change. This allows for
quick, reliable disease detection without needing a lab.

Q261. What type of pathogen causes tobacco mosaic virus?

Answer: Tobacco mosaic virus (TMV) is caused by a virus. It is a plant virus that affects many species,
especially tobacco and tomatoes. It spreads easily and causes clear symptoms on the leaves of infected
plants.

Q262. What are the symptoms of tobacco mosaic virus on plant leaves?

Answer: TMV causes a mosaic-like pattern of light and dark green patches on the leaves. The leaves may
also become curled or distorted. This damage reduces the plant’s ability to carry out photosynthesis and
weakens its overall health.
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Q263. How does tobacco mosaic virus affect plant growth?

Answer: TMV damages the chloroplasts in plant cells, reducing the plant’s ability to make food through
photosynthesis. This leads to stunted growth, reduced yield in crops, and overall weakness in the plant,
making it more vulnerable to other problems.

Q264. What type of pathogen causes rose black spot?
Answer: Rose black spot is caused by a fungus. The fungus infects the leaves of rose plants, creating black
or purple spots, which eventually lead to leaf drop and reduced plant health.

Q265. What are the symptoms of rose black spot?
Answer: Symptoms include black or purple spots on the leaves, yellowing around the spots, and leaves
falling off early. This reduces the plant’s ability to make food and causes it to look unhealthy and bare.

Q266. How does rose black spot reduce a plant’s ability to photosynthesise?

Answer: The black spots and yellowing of leaves damage the leaf surface, which is where photosynthesis
happens. When leaves fall off or become unhealthy, the plant has less surface area to make food, which
weakens growth and flower production.

Q267. What are aphids and how do they damage plants?

Answer: Aphids are small insects that feed by sucking sap from plant stems and leaves. This weakens the
plant, reduces growth, and can cause the leaves to curl. They also spread plant viruses, which can further
harm the plant.

Q268. How can aphid infestations be identified on plants?

Answer: Aphids can be seen as clusters of tiny green, black, or white insects on stems and the undersides
of leaves. You may also notice sticky honeydew they leave behind, which can lead to fungal growth called
sooty mould.

Q269. What is nitrate deficiency and how does it affect plant growth?

Answer: Nitrate deficiency happens when there is not enough nitrate in the soil. Nitrate is needed to make
proteins for cell growth. Without enough nitrate, plants grow slowly, become weak, and have pale or yellow
leaves.

Q270. Why are nitrate ions important for healthy plant development?
Answer: Nitrate ions are needed to make amino acids and proteins, which are essential for building new
cells and tissues. Without them, plants can’t grow properly or make enzymes needed for vital processes.

Q271. What is chlorosis and what causes it?

Answer: Chlorosis is the yellowing of leaves due to a lack of chlorophyll. It can be caused by deficiencies in
nutrients such as magnesium or iron, or by disease. When chlorophyll is missing, the plant can’t
photosynthesise effectively.
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Q272. Why are magnesium ions needed by plants?
Answer: Magnesium ions are essential for making chlorophyll, the green pigment that captures sunlight for
photosynthesis. Without magnesium, plants cannot make enough chlorophyll and struggle to produce energy.

Q273. How do magnesium deficiencies affect photosynthesis?

Answer: Magnesium deficiency leads to reduced chlorophyll production, which makes leaves turn yellow and
reduces the plant’s ability to absorb sunlight. This means less energy is made through photosynthesis,
slowing plant growth.

Q274. What methods can be used to treat nitrate deficiency in soil?

Answer: Farmers and gardeners can add nitrate-rich fertilisers to the soil. These may be chemical or
organic. Compost, manure, or specially made fertilisers provide the nutrients the plants need to recover and
grow properly.

Q275. How can understanding ion deficiencies improve farming practices?

Answer: Understanding ion deficiencies helps farmers choose the right fertilisers and manage soil health
better. This leads to healthier crops, better yields, and reduced waste of resources. It also helps prevent
long-term soil damage from incorrect nutrient use.

Q276. How do cellulose cell walls help protect plants from pathogens?

Answer: The cellulose cell wall is a strong structure that surrounds plant cells and helps protect them from
pathogens. It acts as a physical barrier, making it difficult for microorganisms to get inside the cell. This
structure also helps resist pressure from invading organisms, slowing down or stopping their spread through
plant tissues. In addition, it can trigger plant defence responses if damaged.

Q277. What is the role of a waxy cuticle in plant defence?

Answer: The waxy cuticle is a thin, waterproof layer found on the surface of leaves and stems. It helps
protect plants by stopping water from collecting on the surface, which makes it harder for bacteria and fungi to
grow. Since many pathogens need water to move and multiply, the waxy cuticle acts as a barrier to entry,
helping prevent infections from starting in the first place.

Q278. How do layers of dead cells like bark protect plants?

Answer: Layers of dead cells such as bark form a tough outer covering on woody plants. This dead tissue
acts as a physical shield that prevents pathogens and pests from entering the living tissues underneath. Bark
also protects against harsh environmental conditions and can reduce water loss. If the outer bark is damaged,
new layers can form underneath to maintain protection.

Q279. Why is the shedding of bark useful in plant defence?

Answer: Shedding bark helps plants remove any pathogens, fungal spores, or pests that may be resting or
growing on the surface. As the old bark falls off, it can carry harmful organisms away from the plant. This
natural process helps keep the surface clean and reduces the chance of infection spreading into the plant’s
internal tissues.
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Q280. What are antibacterial chemicals and how do they protect plants?

Answer: Antibacterial chemicals are substances produced by some plants that can kill or slow the growth of
harmful bacteria. These chemicals are part of the plant’s chemical defence system and can be released when
the plant is attacked. They help prevent the spread of bacterial diseases and protect healthy tissues from
becoming infected.

Q281. How do plants use poisons to deter herbivores?

Answer: Some plants produce poisonous chemicals in their leaves, stems, or fruits that can harm animals if
eaten. These poisons make the plant taste bad, cause iliness, or even kill small animals. As a result,
herbivores learn to avoid these plants. This helps reduce damage to the plant and increases its chances of
survival and reproduction.

Q282. What are thorns and how do they help defend plants?

Answer: Thorns are sharp, pointed structures that grow on some plants. They act as a mechanical defence
by physically injuring animals that try to eat the plant. Thorns discourage herbivores like deer, goats, or
insects from feeding on the plant’s leaves or stems, helping to protect the plant from being eaten.

Q283. How do hairs on leaves and stems protect plants from animals?

Answer: Hairs on leaves and stems, called trichomes, can be sharp or sticky and help protect the plant in
several ways. They can make it difficult for insects to land or move on the surface, or trap small insects. Some
hairs can also release chemicals that are irritating or poisonous. This makes the plant less appealing and
harder for animals to eat.

Q284. Why do some plants curl or droop their leaves when touched?

Answer: Some plants, like the Mimosa pudica, have leaves that curl or droop when touched. This is a type of
mechanical defence that makes the plant look less attractive or edible to animals. Sudden movement can
startle herbivores or make the plant appear damaged. This reaction helps reduce the risk of being eaten.

Q285. How does mimicry help protect plants from being eaten?

Answer: Mimicry is when a plant copies the appearance of something harmful or unappealing to animals.
For example, some plants look like they have insect eggs on their leaves, which can stop real insects from
laying more eggs. Others mimic dangerous or toxic species. This tricks herbivores and pests into avoiding the
plant, reducing the chance of being eaten or damaged.

Q286. What is the difference between physical and chemical plant defences?

Answer: Physical defences are structural features like cell walls, bark, thorns, or leaf hairs that stop or slow
down attackers. Chemical defences involve the production of substances like poisons, antibacterial
compounds, or bad-tasting chemicals that protect the plant from being eaten or infected. Both types help the
plant survive, but they work in different ways.

Q287. Give one example of a physical barrier in plants and explain how it works.
Answer: One example of a physical barrier is the plant’s waxy cuticle. This thin layer covers leaves and
stems and prevents water from staying on the surface. Since many pathogens need water to move or
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multiply, the cuticle stops them from entering the plant. It also reduces evaporation, keeping the plant healthy
and less vulnerable to infections.

Q288. How can chemical defences in plants be useful to humans?

Answer: Many chemical defences in plants have been used to make medicines. For example, some
antibacterial compounds help fight infections in humans. Others are used in pain relief or cancer treatment.
By studying these natural chemicals, scientists can develop new drugs or treatments, making plant defences
useful beyond protecting the plant itself.

Q289. How are mechanical defences different from physical barriers?

Answer: Mechanical defences are a type of physical defence that actively harms or discourages herbivores,
such as thorns, spines, or leaf hairs. In contrast, physical barriers are passive structures like bark or cell walls
that block entry or slow down attacks. Both protect the plant, but mechanical defences are designed to
directly affect the attacker.

Q290. Why do scientists study plant defences against disease?

Answer: Scientists study plant defences to understand how plants fight off infections and pests. This helps in
developing better ways to protect crops from disease without relying heavily on chemicals. By using this
knowledge, farmers can grow healthier plants, reduce crop losses, and improve food security. It also helps in
breeding plants that are naturally more resistant.

Q291. How can plant disease detection benefit crop production?

Answer: Detecting plant disease early allows farmers to take action before the disease spreads. This can
include removing infected plants, applying treatments, or changing farming practices. Early detection helps
protect healthy plants, reduces yield loss, and saves money. It also means fewer chemicals may be needed,
which is better for the environment.

Q292. What is the benefit of using monoclonal antibodies over visual inspection in plant diagnosis?
Answer: Monoclonal antibodies can detect plant diseases more accurately and earlier than visual inspection.
They are designed to bind to specific disease-causing organisms. This helps identify the exact pathogen,
even when no clear symptoms are present. Using monoclonal antibodies reduces mistakes and allows faster,
more targeted treatment.

Q293. Why is early detection of plant disease important for farmers?

Answer: Early detection is important because it allows farmers to act quickly to stop the spread of disease.
This can prevent large losses in crop yield, reduce the cost of treatment, and save time. It also helps protect
other nearby plants and supports long-term soil and crop health. Acting early is always more effective than
reacting too late.

Q294. What can be done if a plant is diagnosed with rose black spot?

Answer: If a plant has rose black spot, affected leaves should be removed and destroyed to stop the spread.
The plant can be treated with a suitable fungicide, and care should be taken to avoid getting the leaves wet
when watering. Good airflow around the plant and cleaning up fallen leaves also help prevent reinfection.
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Q295. How can controlling aphids help reduce the spread of disease?

Answer: Aphids are small insects that feed on plant sap and can carry viruses from one plant to another. By
controlling aphids through natural predators, insecticidal soap, or chemical treatments, farmers and gardeners
can reduce the chance of these diseases spreading. Fewer aphids mean less damage and less risk of virus
transmission between plants.

Q296. How do gardening manuals support home growers in diagnosing plant problems?
Answer: Gardening manuals provide pictures, descriptions, and solutions for common plant problems,
including pests, diseases, and nutrient deficiencies. They help home growers identify symptoms and
understand what might be wrong with their plants. This knowledge allows them to take the right action to
protect or treat their plants effectively.

Q297. What are the signs that a plant has a nutrient deficiency rather than a pathogen?

Answer: Nutrient deficiencies usually cause general symptoms like yellowing leaves, poor growth, or weak
stems, but they don’t show signs of infection like spots, rotting, or pests. The problem often affects the whole
plant or specific old or young leaves. In contrast, pathogens often cause localized damage, unusual marks, or
visible mold or insects.

Q298. Why do some plants develop poisons as a defence strategy?

Answer: Plants develop poisons to stop animals from eating them. These chemicals can make the plant
taste bad, cause sickness, or even kill the animal. This strategy reduces damage and helps the plant survive
longer. Over time, plants that produce poisons are more likely to survive and reproduce, passing on their
defence traits.

Q299. How does a strong waxy cuticle reduce the risk of infection?

Answer: A strong waxy cuticle forms a waterproof layer that keeps water off the surface of leaves and
stems. Since many fungi and bacteria need water to grow and enter the plant, the cuticle acts as a barrier. It
also blocks direct entry of microbes, reducing the risk of infections and helping the plant stay healthy.

Q300. In what ways can scientific knowledge about plant disease be applied in agriculture?

Answer: Scientific knowledge helps in developing resistant crop varieties, improving disease detection, and
creating better farming practices. It allows early identification of diseases, helps reduce pesticide use, and
improves yield by keeping plants healthy. It also guides farmers in managing soil, water, and planting methods
to reduce the spread of disease.
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