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Scientists Uncover Fat-Burning ‘Dial’ for Stronger Bones
Description

Understanding how the body burns fat is vital for managing body temperature, weight, and energy levels.
Researchers at McGill University in Canada have discovered a new way to control fat burning in mice,
focusing on brown fat, which burns calories to keep us warm.

Previously, it was known that brown fat generates heat through a protein called UCP1. Now, a new process,
the futile creatine cycle, has been identified. This discovery could lead to improvements in health
management.

"This is the first time we've identified an alternative pathway for heat production," says researcher
Lawrence Kazak. "It helps us see how different energy-burning systems work together to maintain body
temperature."

The team studied brown fat in cold mice and found chemicals that interact with an enzyme crucial for the
futile creatine cycle: tissue-nonspecific alkaline phosphatase (TNAP). They discovered that glycerol, part of
fat molecules, activates TNAP by binding to a specific area they named the 'glycerol pocket'.

The team also studied a rare bone disease, hypophosphatasia, and found mutations in the glycerol pocket
linked to this condition, suggesting TNAP is a key regulator.

"This could lead to new treatments," says cell biologist Marc McKee, "by increasing TNAP activity to improve
bone health."

Currently, enzyme replacement therapy for hypophosphatasia involves frequent injections. Researchers
hope their discovery might lead to new, easier medications. This work could also impact the management of
obesity and diabetes.

Insights into these energy pathways could shape future treatments, offering alternatives to existing
therapies. The research is published in the journal Nature.

Vocabulary List:

pathway //'pazbweil// (noun): a route or series of steps to follow

enzyme //'enzaim// (noun): a protein that speeds up chemical reactions
glycerol //'glisaral// (noun): a simple part of fat molecules

mutations //mju'teifanz// (noun): changes in genes that can cause problems
regulator //'regjs,leita// (noun): something that controls how a system works
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obesity //ou'bistti// (noun): the condition of having too much body fat
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Comprehension Questions

Multiple Choice

1. What type of fat is primarily focused on in the research?

Option: White fat

Option: Brown fat
Option: Visceral fat
Option: Subcutaneous fat

2. What is the protein associated with heat generation in brown fat?

Option: UCP2
Option: UCP1
Option: TNAP
Option: Glycerol

3. Which enzyme is crucial for the futile creatine cycle identified in the study?

Option: Creatine kinase

Option: Tissue-nonspecific alkaline phosphatase
Option: Lactate dehydrogenase

Option: Phosphofructokinase

4. What chemical was identified as activating TNAP?
Option: Glucose
Option: Glycerol
Option: Lactate
Option: Fatty acids

5. What disease was studied in relation to mutations in the glycerol pocket?

Option: Diabetes

Option: Osteoporosis
Option: Hypophosphatasia
Option: Obesity

6. What journal published the research findings?

Option: Science
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Option: Nature
Option: Cell
Option: The Lancet

True-False

7. Brown fat burns calories to help maintain body temperature.

8. The futile creatine cycle was already known before this research.

9. The researchers hope to improve bone health through increased TNAP activity.

10. Glycerol is not part of fat molecules.

11. Enzyme replacement therapy for hypophosphatasia requires infrequent injections.

12. The research could impact the management of obesity and diabetes.

Gap-Fill

13. The discovery relates to a process called the futile creatine cycle and is linked to the enzyme TNAP,

which is crucial for fat burning.

14. Researchers found that glycerol activates TNAP by binding to a specific area known as the

pocket.

15. Currently, enzyme replacement therapy for hypophosphatasia involves

injections.

16. The research findings could lead to new treatments for health.

17. This study was conducted at McGill University in

18. Insights into energy pathways could shape future for obesity and diabetes.
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Answer

Multiple Choice: 1. Brown fat 2. UCP1 3. Tissue-nonspecific alkaline phosphatase 4. Glycerol
5. Hypophosphatasia 6. Nature

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

Gap-Fill: 13. brown 14. glycerol 15. frequent 16. bone 17. Canada 18. treatments

Vocabulary quizzes

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

1. What is a common term for a different form of a gene?

Option: Phenotype
Option: Allele
Option: Variant
Option: Genotype

2. What term describes a disease regularly found among particular people or in a certain area?
Option: Epidemic
Option: Pandemic
Option: Endemic
Option: Acute

3. What is the term for groups of cases that occur closer together in time and space?

Option: Outbreaks
Option: Clusters
Option: Incidents
Option: Sporadic events

4. In a set of numbers, what is the term for the middle value when the numbers are arranged in order?
Option: Mean
Option: Median
Option: Mode
Option: Range

5. What is the practice of maintaining health through cleanliness called?
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Option: Sanitation
Option: Hygiene
Option: Cleanliness
Option: Disinfection

6. What is the process by which green plants and some other organisms use sunlight to synthesize foods
from carbon dioxide and water?

Option: Respiration
Option: Fermentation
Option: Photosynthesis
Option: Transpiration

7. What term is used to describe a set of medical signs and symptoms that are correlated with each other?
Option: Condition
Option: Syndrome
Option: Disorder
Option: lliness

8. What does NADPH stand for in biochemistry?

Option: Nicotinamide adenine dinucleotide phosphate
Option: Nuclear adenosine diphosphate

Option: Nucleotide adenine dihydrogen phosphate
Option: Nicotinic acid dinucleotide phosphate

9. What is the body's response to injury or infection that causes redness, swelling, and pain called?

Option: Inflammation
Option: Contusion
Option: Laceration
Option: Blackening

10. What type of substances can cause oxidative stress by producing free radicals?

Option: Antioxidants
Option: Oxidants
Option: Nutrients
Option: Vitamins

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

11. Photosynthesis occurs in the of plant cells.
12. The metabolic of glycolysis is essential for glucose breakdown.
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13. Amylase is an that breaks down starch into sugars.

14. Triglycerides are composed of three fatty acids and a molecule of

15. Genetic can lead to variations in traits among individuals.

16. A gene product that controls the expression of another gene is called a

17. Excessive body fat leads to health issues such as

18. Resistance training is used to build muscle and endurance.
19. Personal is often associated with higher self-esteem.
20. A exercise is one that simulates movements used in daily life.

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

21. The deadlift is an excellent exercise for building overall body strength.

22. Consecutive numbers follow one after the other without any gaps.

23. A strong grip is essential for lifting heavy weights safely.

24. A compound exercise involves multiple joints and muscle groups.

25. To promote a healthy lifestyle, one should eat well and exercise regularly.

26. A restrictive diet can lead to nutrient deficiencies if not planned properly.

27. Amino acids are the building blocks of proteins crucial for bodily functions.

28. Glutathione is an antioxidant that helps protect cells from oxidative damage.

29. Bone density is an important factor in assessing skeletal health.

30. The presence of oxidants in the body can lead to oxidative stress and damage.

Answer

Multiple Choice: 1. Variant 2. Endemic 3. Clusters 4. Median 5. Hygiene 6. Photosynthesis 7. Syndrome
8. Nicotinamide adenine dinucleotide phosphate
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9. Inflammation 10. Oxidants

Gap-Fill: 11. chloroplasts 12. pathway 13. enzyme 14. glycerol 15. mutations 16. regulator 17. obesity
18. strength 19. independence 20. functional

Matching sentence: 1. deadlift 2. consecutive 3. grip 4. compound 5. promote 6. restrictive 7. amino

8. glutathione 9. density 10. oxidants
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