Homework 5

Explain the following terms:

Homeostasis – The process that maintains the internal equilibrium.
Hypothalamus (下丘脑) – A portion of the basal part of the diencephalon (中脑), includes vital autonomic regulatory centres.
Pituitary (垂体) – The pituitary gland. Attached to the base of the brain that is important in controlling growth and development and the functioning of the other endocrine glands.
Urophysis(乙醇体) – The neuroendocrine (神经内分泌) cells located at the caudal end of the spinal cord (脊髓).
Catecholamines – Any of various amines (胺类) that function as hormone or neurotransmitters or both. 
Melatonin – A hormone that is produced by the pineal gland (松果体), regulates sleep and wakefulness.
Endocrine(内分泌) disrupting(干扰) compounds – The polluted emission that causes endocrine disruption in wild life organisms.
Autonomic nervous system(自主神经系统) – The nervous system composed of sympathetic (交感神经) and parasympathetic(副交感神经) ganglia and fibres.
Isozymes (同功酶) – The enzymes that differ in amino acid sequence but catalyse (催化) the same chemical reaction.
Heterothermy – Describes organisms that exhibit characteristics of both poikilothermy (变温) and homeothermy(恒温), which means they can keep body temperature in some body parts.
Osmoregulation – The active regulation of the osmotic pressure of an organism’s body fluid.
[bookmark: _GoBack]Euryhaline (广盐性) – Euryhaline describes an organisms’ capability to adapt to a wide range of salinities(Sa li’niti 盐度).
Memory cells – The immune cells derived by B lymphocyte and T lymphocyte. Used for fast respond when encounter the same kind of antigen that has invaded before.
Heat shock proteins (HSPs) – HSPs are a family of proteins produced by cells in response to stressful conditions.
Chloride cells – A kind of gill cells of the teleost fishes which pump excessive sodium and chloride ions out into the sea against a concentration gradient (浓度差).

Short questions:

1. Describe buccal pumping and ram ventilation. Name two species for each way of breathing in fishes.
A: Buccal pumping: Common breathing method of fish. Completed by repeated increasing and decreasing volume of the buccal. (Carp/cat fish)
Ram ventilation: Breathing type adopted by strong swimmers. The fish simply swim with mouth wide open, letting the water flow through the gills directly. (Great white/Paddlefish).

2. What are the possible driving factors for evolving of air breathing? How to test those hypotheses?
A: Factors: Lack of oxygen in the water. Lack of food.
Way to test hypotheses: Fossil evidence. Examine the fossil of the suspected time period, when the aquatic organism evolve to breath air, and see whether there are any indications of “low oxygen”.











3. Explain the mechanism of how gas is added into the gas bladder of fishes. Make sure to include the three physiological phenomena.
A: There are two ways for gas to enter the gas bladder. Physostome fish can add and remove gas from gas bladder through pneumatic duct or gas gland, which connects the alimentary canal and the gas bladder. The physoclist fish can only add gas through gas gland and remove gas using oval.
Three physiological phenomena add gas into gas bladder:
1. The increase in hydrogen ion. Activates Bohr and Root effects, which causes unloading of oxygen from the haemoglobin.
2. When concentration of the hydrogen ions increases in an aqueous solution, the solubility of oxygen drops.
3 The efficiency of countercurrent exchange rete mirable. 
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