Medsci 303 Report Writing Tutorial

The examples included below are extracts from actual reports that have been submitted this year. Please do not be offended if one of them is yours – it is not an indication that your efforts were terrible. They just provide good learning experiences for a significant portion of the class who have submitted similar work.

1. Which of the following Aims is better? Why? What are the pros and cons of each?


1.0 Aim 
· To document the difference in contractile response of the guinea-pig ileum to two agonists, carbachol and serotonin (5HT).
· To document the difference in contractile response of the guinea-pig ileum to carbachol, an agonist, before and after the addition of atropine, a competitive reversible antagonist.
· To document the difference in contractile response of the guinea-pig ileum to carbachol, an agonist, before and after the addition of verapamil, a non-competitive antagonist.
· To establish the potencies of carbachol, serotonin (5HT), atropine and verapamil which are agonists, competitive reversible antagonist and non-competitive antagonist respectively.

1.0  Aim
The aim of this lab was to record contractile responses in guinea pig ileum to particular agonists under
varying conditions, including in comparison to a different agonist, in response to a non-competitive
antagonist, and in response to a competitive antagonist, and to determine the potency of the tested
agonists and antagonists.


2. The protocol below is currently 509 words. Trim it to 250 words or less, without losing relevant details.

Method:
Guinea pig ileum was used as the tissue sample for the organ bath experiment in this laboratory. A laboratory technician isolated the tissue, and segments were suspended in an organ bath. Prior to the suspension of the tissue into the organ bath, it was kept in the petri dish containing Krebs solution in order to keep the tissue alive. The carbogen and force transducer hooks were attached to the tissue; each on one end of the tissue tube. The tissue was then suspended into the organ bath. Before starting the experiment, the tissue was equilibrated for a 30-minute period. At every 5-minute interval, the organ bath was drained and refilled (washing the tissue) and the resting tension on the ileum was adjusted to be 0.5 g. The LabChart reader was also started when the equilibration began, and was not stopped at any point throughout the laboratory, until all experiments were completed. LabChart was connected to the organ bath (via a force transducer), which allowed us to record any force generated by the tissue. 


Experiment A
This experiment involved measuring the contractile response of the tissue to the agonists - carbachol and serotonin (5HT). A five-minute cycle was used for each concentration of agonist, which was made up by diluting the stock solutions provided by the lab technician. At time 0 (i.e. when the stop watch was started), 20μL of the 10^-7 solution of carbachol was added. After 30 seconds, the tissue was washed. Any response to the agonist would be apparent in the first 30 seconds. One minute later the tissue was washed through with Krebs solution again. At approximately 4 minutes, the resting tension was re-adjusted to 0.5g if necessary. At 5 minutes, the next agonist solution was added. The final agonist concentrations (in the organ bath) used to measure the tissue’s contractile response was 1x10-10M, 1x10-9M, 1x10-8M, 1x10-7M, 1x10-6M, 1x10-5M, and 1x10-4M starting with the addition of the lowest concentration (1x10-10M). The same procedure was repeated for the different concentrations of the serotonin solutions. Prior to measuring the contractile response to serotonin, the tissue was equilibrated for a 25-minute period and the same technique was employed as for carbachol. Concentration-response curves were obtained for both carbachol and Serotonin using the contraction response recorded on the LabChart trace. 


Experiment B:
The guinea pig ileum was equilibrated in the presence of the competitive reversible antagonist, atropine (1x10-8M) for 30 minutes. The tissue was washed with the Krebs solution (now containing atropine) at 5-minute intervals. A concentration-response curve was obtained. Using the same 5-minute cycle (as described in the Experiment A), the concentration response curve to carbachol was obtained, but this time in the presence of atropine. 
Experiment C:
The guinea pig ileum was equilibrated in the presence of the non-competitive antagonist, verapamil (3x10-6M) for 30 minutes. The tissue was washed with the Krebs solution (now containing verapamil) at 5-minute intervals. Using the same 5-minute cycle as Experiments A and B, the concentration response curve to carbachol was obtained, but this time in the presence of verapamil.







3. What improvements would you make to the following two answers to 5.1? Which answer is better? Why?


5.1 – Version 1
Carbachol is an acetylcholine analogue therefore we can assume it acts in a similar manner to ACH. ACH receptors are divided into two groups including muscarinic ACH (mAch) and nicotinic ACH (nAch) (3, p. 30). mAch are members of G protein coupled receptors (5, p. 302) which transmit cholinergic (9, p. 1) signals via parasympathetic stimulation (4, p. 157). There are three main subtypes of the mAch receptors including M1, M2 and M3 (5, p. 302). The M3 receptor acts on smooth muscle contraction including guinea pig ileum (6, p. 114). The M3 receptors preferentially act via the Gq family, which acts on Phospholipase C thus activating phosphatidylinositol trisphosphate cascade (PIP2)(7, p. 3573). This gets converted to intracellular signalling messengers known as  (1,4,5)-trisphosphate (IP3) and diacylglycerol (DAG) (6, p. 116) where IP3 binds to IP3 receptors on sarcoplasmic reticulum and DAG activates protein kinase C causing phosphorylation. Both IP3 and DAG lead to the release of calcium ions facilitating muscle contraction in smooth muscle (3, p. 32) Serotonin (5HT) receptors are divided into seven subtypes, six of which act on G protein coupled receptors. The 5-HT receptor that causes contraction of smooth muscle in the guinea pig ileum is the 5-HT2A receptor subtype (10, p. 280). The mechanism of action of serotonin is similar to that of ACH mechanism of action to produce contraction of smooth muscle (as seen in figure 1). The 5HT2A receptors acts on the Gq protein coupled receptors which acts on Phospholipase C thus activating PIP3. This results in the conversion to IP3 and DAG where IP3 receptors are activated on sarcoplasmic reticulum and protein kinase C which causes phosphorylation resulting in influx of calcium ions in smooth muscle contraction (3, p. 32). 
Atropine is a competitive reversible muscarinic antagonist of ACH (8, p. 48) as well as an antagonist of parasympathetic nerve stimulation meaning that sympathetic stimulation is enhanced (4, p.159). Atropine has many effects, as it acts on numerous muscle types including competitively binding to the M3 receptors which blocks the binding site for ACH. Although the binding of atropine is relatively weak and reversible, it results in decreased contractile responses of smooth muscle as seen in figure 2 thus causing the smooth muscle to relax instead (4, p.161).
Verapamil is a non-competitive antagonist of ACH. It has similar effects to atropine where it also inhibits the contractile response of the smooth muscle but it has a different mechanism of action. Verapamil is a class IV drug known as a calcium antagonist as it blocks the release of the calcium ions in smooth muscle (4, p. 255). Verapamil is termed a ‘non competitive’ antagonist because it does not alter the Ach-Gq receptor binding therefore there is no competition but the action of verapamil is initiated when it binds to the L-type calcium channel present on smooth muscle (10, p. 201). This results in ACH having difficulty transmitting a signal because verapamil inhibits the intracellular cascade of events, where Gq activated phospholipase C activates PIP2 which gets converted to IP3 and DAG which facilitates the release of calcium ions (3, p. 32). The decrease in contractile responses of ACH in the presence of verapamil is shown in figure 3 as smooth muscle relaxation occurs instead. 




5.1 – Version 2
Carbachol is a direct acting acetylcholine analogue (full agonist (6)) which produces contractions by activating muscarinic receptors. Carbachol is resistant to hydrolysis by cholinesterases resulting in a longer duration of action than acetylcholine. This makes it more capable than acetylcholine of producing increases in tone and contractile activity in the intestines. (7) 
M2 and M3 receptors are found as the major subtypes of muscarinic receptors in the guinea pig ileal smooth muscle (M2 ~75%, M3 ~ 25%) with M1 and M4 found in almost negligible amounts. The M2 mediated cationic channel opening is induced by concurrent activation of M3 receptors through both Ca2+ dependent (Ca2+ store release) and independent mechanisms. The M3 receptor links via a Gq type of G-protein to stimulate phospholipase C and the formations of inositol-1, 4, 5-trisphosphate (IP3)  as well a release of intracellular Ca2+ stores, resulting in a rise of cytosolic Ca2+ concentrations (which is a major determinant of muscle contractility) (6, 8, 9). The calcium in the muscle cell binds to calmodulin present on the actin-containing thin filaments of the myofibrils. The calmodulin then activates an enzyme – myosin light chain kinase – which uses ATP to add a phosphate group to the myosin head (ATP  ADP + Pi). The myosin then binds to actin and releases the inorganic phosphate which is tightly coupled to the power stoke and results in the dense bodies pulling towards each other, therefore shortening the sarcomere and resulting in a contraction of the smooth muscle (10,11).
Serotonin (5HT) receptors are coupled to G-proteins except 5-HT3 receptors which are ion channels (inotropic receptors) and which, when active, are open and permeable to Na+ and K+ ions (12). Serotonin induced contraction of the ileum is most likely initiated by activation of the 5-HT2a receptors (which are receptors of low affinity but high efficacy) (13, 14). The signalling involved is the Gq-protein stimulation of phospholipase C which results in the formation of IP3 and diacylglycerol (DAG) that act to alter the intracellular Ca2+ concentrations (1, 15). It also mediates excitation via an indirect method in that it has an excitatory effect on enteric neurons with 5-HT3 and 5-HT4 receptors (1). The activation of the muscarinic receptors results in a depolarisation that initiates and speeds up spike discharges which increases the Ca2+ sensitivity of the contractile proteins and as a result increasing the likelihood of the contraction of the smooth muscle. Therefore, the muscarinic contractile response results mostly from the combination of both a rise in cytosolic Ca2+ concentrations as well as an increase in the Ca2+ sensitivity of the contractile proteins (6). 
However, the contractile response to muscarinic agonists is severely inhibited by voltage-dependent Ca2+ channel blockers (6). Verapamil, a phenylalkylamine, is a non-competitive voltage-dependant calcium ion influx inhibitor (L-type calcium channel blocker or calcium channel antagonist, which acts on ion channels in the cell membrane). It exerts its pharmacological activity by selectively inhibiting the influx of Ca2+ across the membrane and into the smooth muscle cells resulting in the relaxation of the muscle (1, 16, 17). The drug works more effectively in cells where the calcium ion channels are more active such as the smooth muscle and heart (where it inhibits the Ca2+ influx most effectively) (1). Conversely, atropine is a (non-selective – it acts on all muscarinic receptors (1, 6, 8)) competitive reversible antagonist of the actions of acetylcholine. It competes for a common binding site on the muscarinic receptor, occupies them and reduces the proportion of receptors occupied by acetylcholine and its analogues (carbachol), therefore reducing the proportion of the G-protein linked signalling cascade that takes place as well as the contractile response (18).


4. 
5. Critique the following reference list. What are the good and bad aspects of it?
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