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Transforming Human Blood: A Breakthrough Drug Turns It Into Mosquito
Poison

Description

Researchers have introduced a groundbreaking strategy for managing mosquito populations and combating
malaria: infusing human blood with a pharmacological agent lethal to these insects, thereby rendering their
blood meal their final act of sustenance.

The agent in question is nitisinone, and a pioneering proof-of-concept study, spearheaded by a team from
the Liverpool School of Tropical Medicine in the United Kingdom, demonstrates its capacity to decimate
mosquito populations even at minimal concentrations within human blood.

Remarkably, mosquitoes that imbibed the blood of three individuals undergoing nitisinone treatment for a
genetic disorder succumbed within 12 hours.

Previously sanctioned for the treatment of certain rare inherited conditions, nitisinone functions by inhibiting
the synthesis of a specific protein, thereby mitigating the accumulation of toxic disease byproducts in the
human organism. However, when ingested by mosquitoes, this compound swiftly proves fatal.

Glewing mosiquitee unknown
Researchers investigated the impact of nitisinone in human blood on mosquitoes. (Lee R.

Haines)

According to microbiologist Lee R. Haines of the Liverpool School of Tropical Medicine, "One viable approach
to curbing the proliferation of diseases transmitted by insects is to render the blood of mammals and
humans toxic to these hematophagous vectors."

Haines further posits that "Our findings suggest that nitisinone could serve as an innovative and
complementary tool in the fight against insect-borne ilinesses such as malaria."

Nevertheless, this treatment remains largely a concept in its infancy, and such enthusiasm must be
tempered by prior results concerning other antiparasitic agents that have proven detrimental to crucial
ecological insects, potentially failing to alleviate malaria incidence.

Earlier studies indicated that nitisinone appears not to harm other essential insects engaged in pollination;
however, its broader ecological ramifications remain inadequately explored. The risk of developing
insecticide resistance poses a significant concern should these mosquito-targeting treatments be integrated
into mass drug administration initiatives, as noted by the study's authors.

The research team examined the effects of nitisinone-enriched blood on mosquitoes and employed
mathematical models to simulate the implications of various dosages within hypothetical human
populations. Their findings confirmed the drug's efficacy in exterminating mosquitoes of varying ages,
including the older specimens statistically more prone to harboring malaria pathogens.
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Historically, the utilization of antiparasitic drugs in this context is not unprecedented. Notably, the team
juxtaposed nitisinone with ivermectin, a substance currently explored as a potential means to eradicate
mosquitoes during feeding.

Although ivermectin can eliminate mosquitoes at lower doses than nitisinone, the latter demonstrates a
swifter lethality, typically within a single day. Additionally, it maintains its presence in human blood for
extended durations, enhancing the likelihood of mosquito exposure.

As parasitologist Alvaro Acosta Serrano from the Liverpool School of Tropical Medicine elucidates, "If we
were to pursue this direction, it was imperative that nitisinone outperformed ivermectin." He further asserts,
"Indeed, the performance of nitisinone was exceptionally impressive."

"Its prolonged half-life in human blood, surpassing that of ivermectin, ensures that its mosquitocidal
properties remain present in the human system for a more extended period, a crucial consideration for real-
world application concerning safety and cost-efficiency."

Diverging from ivermectin, nitisinone does not interact with the nervous system, rendering it less neurotoxic
. Furthermore, existing studies indicate that ivermectin jeopardizes non-target insect populations.

Malaria persists as a tragic culprit, accounting for over half a million fatalities annually. Efforts to mitigate its
spread have faltered amid burgeoning populations and the increasing incidence of drug-resistant strains.

This innovative approach proffers a glimmer of hope in the relentless battle against malaria, and with
further empirical investigation, it may bolster other interventions aimed at curtailing the transmission of this
disease—while minimizing adverse effects on both human health and ecological integrity.

Acosta Serrano emphasizes, "Nitisinone is a multifaceted compound that also holds promise as a potential
insecticide."

Vocabulary List:

Groundbreaking /'gravnd,brei.kin/ (adjective): Innovative and providing new ideas; revolutionary.
Sustenance /'sns.ten.ans/ (noun): Food and drink regarded as a source of strength; nourishment.
Decimate /'desi,meit/ (verb): To destroy a large part of something.

Inhibit /in'hibit/ (verb): To hinder restrain or prevent an action or process.

vk wbhHE

Ecological /,i:ka'lnd3z1ikal/ (adjective): Relating to the relationships between living organisms and their
environment.

6. Proliferation /prs lifa'reifan/ (noun): Rapid increase in the number or amount of something.

Comprehension Questions
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Multiple Choice

1. What is the pharmacological agent used to combat mosquito populations in the text?
Option: Nitisinone
Option: Ivermectin
Option: Tylenol
Option: Aspirin

2. How quickly did mosquitoes that ingested nitisinone-infused blood from individuals undergoing treatment
succumb?

Option: Within 12 hours
Option: Within 24 hours
Option: Within 48 hours
Option: Within 1 week

3. Which research institution spearheaded the study on nitisinone and its effects on mosquitoes?

Option: Liverpool School of Tropical Medicine
Option: Harvard University

Option: Oxford University

Option: Stanford University

4. What is the potential ecological impact of using nitisinone to combat malaria?

Option: Harming non-target insect populations
Option: Promoting insect diversity

Option: Enhancing pollination

Option: Reducing mosquito-borne diseases

5. What does nitisinone inhibit in the human organism?

Option: Synthesis of a specific protein
Option: Neurotransmission

Option: Respiration

Option: Cell division

6. Which substance has a swifter lethality on mosquitoes, according to the text?

Option: Nitisinone
Option: Ivermectin
Option: Tylenol
Option: Aspirin
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True-False

7. Nitisinone has been officially approved for use as an insecticide.

8. The research team used mathematical models to confirm nitisinone's effectiveness on mosquitoes.
9. lvermectin is more effective than nitisinone in exterminating mosquitoes.

10. Nitisinone interacts with the nervous system, making it neurotoxic.

11. Antiparasitic agents have always had positive ecological impacts when used against insect-borne
diseases.

12. Nitisinone remains in human blood for longer durations compared to Ivermectin.

Gap-Fill

18. Acosta Serrano suggests that nitisinone is a multifaceted compound that holds promise as a potential

Answer

Multiple Choice: 1. Nitisinone 2. Within 12 hours 3. Liverpool School of Tropical Medicine 4. Harming non-
target insect populations 5. Synthesis of a specific protein

True-False: 7. False 8. True 9. False 10. False 11. False 12. True

Gap-Fill: 18. Insecticide

Vocabulary quizzes

Multiple Choice ( Select the Correct answer for each question. )

1. Which term best describes someone who takes bold risks?
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Option: Audacious
Option: Cerebral

Option: Propensity
Option: Decimate

. Which term is related to the nerves or nervous system?

Option: Propensity
Option: Neuronal
Option: Sustenance
Option: Inhibit

. Which term refers to something caused by or related to a disease?

Option: Nuanced
Option: Ecological
Option: Metabolic
Option: Pathological

. Which term means a natural tendency to behave in a particular way?

Option: Circumspect
Option: Explicate
Option: Propensity
Option: Bioenergetic

. Which term describes something innovative or pioneering?

Option: Decimate
Option: Inhibit

Option: Causative
Option: Groundbreaking

. Which term relates to the study of the complete set of metabolites in a biological system?

Option: Metabolomic
Option: Correlations
Option: Alterings
Option: Prolonged

. Which term refers to the reduction or exhaustion of something?

Option: Sustenance
Option: Depletion
Option: Integration
Option: Attenuate

. Which term describes rapid multiplication or increase in numbers?

Option: Proclivity
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Option: Bioenergetic
Option: Proliferation
Option: Nutritional

Option: Sustenance
Option: Neuronal
Option: Neuroplasticity
Option: Inhibit

. Which term refers to the brain's ability to reorganize itself?

10. Which term relates to the intake of food for growth and health?

Option: Metabolic
Option: Bioenergetic
Option: Ecological
Option: Nutritional

Gap-Fill ( Fill in the blanks with the correct word from the vocabulary list. )

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

The professor asked the students to

The use of sunglasses can help to

Conservation efforts aim to protect the

The artist spent months working on the

The expert was brought in to

Climate change is

The company is working on the

Access to clean water is essential for the

The researchers are looking into the

The study aims to analyze the

their theories in detail.

the intensity of sunlight.

balance of ecosystems.

details of the painting.

the complex legal terms to the jury.

weather patterns around the world.

of new technology into their current systems.

of life.

factors behind the disease outbreak.

between diet and longevity.

Matching Sentences ( Match each definition to the correct word from the vocabulary list. )

21. The professor praised the student for their approach to problem-solving.
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22.

The athlete follows a strict diet to fuel their performance.

23.

The actor delivered a performance that captured the subtle emotions of the character.

24,

The patient experienced pain after the surgery.

25.

His for risk-taking often led him into dangerous situations.

26.

The study focused on the processes within the cells.

27.

The film highlighted the impact of deforestation on wildlife.

28.

The rapid of social media platforms has changed the way we communicate.

29.

The doctor explained the processes that regulate energy production in the body.

30.

The hurricane threatened to the entire crop yield of the region.

Answer

Multiple Choice: 1. Audacious 2. Neuronal 3. Pathological 4. Propensity 5. Groundbreaking 6. Metabolomic
7. Depletion 8. Proliferation 9. Neuroplasticity 10. Nutritional

Gap-Fill: 11. explicate 12. attenuate 13. ecological 14. intricate 15. elucidate 16. altering 17. integration
18. sustenance 19. causative 20. correlations

Matching sentence: 1. cerebral 2. bioenergetic 3. nuanced 4. prolonged 5. propensity 6. bioenergetic

7. ecological 8. proliferation 9. metabolic 10. decimate
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