
http://icuc.wheatoncollege.edu/bio219/2008/Houlihan_Sarah/index.htm[8/31/2015 11:15:21 AM]

 

Pseudopodia Numbers Decline in Amoeba when

 Nocodazole is Administered
Sarah Houlihan

Professor Robert Morris

December 3, 2008

Abstract:
     An experiment was performed on November 19, 2007 using the Wheaton College ICUC facilities, by Joshua

 Gilpatrick and myself, Sarah Houlihan; intending to support the hypothesis that pseudopodial number in amoeba cells

 will decrease if nocodazole is administered to the cells. Pseudopodial number does indeed decrease if nocodazole is

 administered to an amoeba cell, from a beginning average of four, to an average of one after the administration of a

 drug. Further research and larger sample numbers are needed, however, to further support and substantiate these

 findings.

Introduction:
            Cells are the building blocks for all of life. A single celled organism is the smallest unit of life. Nothing else can

 be considered living if it is not composed of a cell. So, studying cells is very important to understanding life and all of

 its components. For example, if one wants to learn how a systematic process, such as DNA replication occurs, one

 would have to monitor the cell’s behavior in order to understand the process. One possibility could be to watch newly

 forming cells, such as sea urchin embryo cells, which coincidentally are very similar to the size of human egg cells.

 (11/5/08 SH 57 DBC)

     By studying cell behavior, one can come to understand how cells interact with one another, and how cells respond to

 their outer environment. This is no exception in amoeba, or Proteus animalcule, which are single-celled pond dwelling

 organisms in the protozoan genus. Amoebae have an endo and ectocytoplasm and through cytoplasmic streaming they

 form pseudo pods, which is in fact, how they loco mote, since they cannot swim, but instead creep.   (“Amoebae”) 

     Amoebas are excellent organisms to study because they are single celled, and rather large, so they are easy enough to

 view with a microscope. They are also fairly readily available, and inexpensive.

     There are many ways in which to study the processes which occur inside cells, since light microscopes are more
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 readily available than electron microscopes, and freeze fracture of cells was not an option for this particular experiment.

 However, administering drugs into a cell is an easy way in which to observe cell’s behavior and see whether the drug

 does affect the intended targets of the cell.

     Nocodazole is a drug which depolymerizes microtubules, which provide all cells, including amoeba, with the ability

 to transport vesicles throughout the cell, and can also apply of constant force of compression since they usually expand

 outward. Amoebae especially use their microtubules in movement, since these structures can help to form appendages

 also known as pseudo pods, which expand outwards, and allow the cell to move along with the expanding

 microtubules. 

Since nocodazole, is a complex molecule, it cannot easily pass through the cell membrane. DMSO, however, is

 an extremely amphipathic molecule, which can pass through the cell membrane. For this reason, nocodazole is

 combined in a solution with DMSO, so the drug can permeate the cell membranes of the amoeba we wish to study.

 (11/12/08 71 SH RPI)

     The purpose of this experiment was to observe the effects of nocodazole on the pseudo pods of amoeba cells, In

 order to be able to quantitatively measure the effects of nocodazole on microtubules; we first had to define the size of

 pseudopodia. We had previously observed amoebae in an earlier lab, and became familiar with their movement and

 patterns, and we were able to see how large a pseudopodia generally tended to be. So, after becoming familiar with

 amoeba and their pseudopodia structure, we defined that pseudopodia must be at least 26 microns in length and at least

 10 microns wide. In addition, pseudopodia must have two clearly defined “shoulders” that stem from the entire

 organism as a whole, and the measurement starts from the base of these shoulders. We believe that pseudopodia

 number will decrease in amoeba cells after the application of the drug nocodazole.

Methods:
     In order to allow the cells oxygen, and yet still have the ability to administer the drug through the microscope slide,

 we prepare what are known as flow cells with two different amoeba cells. One amoeba cell serves as the control, and

 the other amoeba cell serves as the experimental. The flow cells consist of a microscope slide, which has a small area

 containing what are known as cover slip chips, small pieces of glass which allow for the cover slide to sit slightly

 elevated on the slide, to allow the organism room to move. This is known as a chip chamber, the organism (amoeba) is

 placed on the slide in the cover slip chips, and then the cover slip is placed on top. This is perfect for viewing live cells

 under a light microscope. The slide then becomes a flow cell, it is sealed with VALAP, on both the top and bottom of

 the cover slip, the sides are left open in order to allow for the administering of a drug. (10/15/08 39 SHE LCI)

     In order to observe the cells with precision, the cells were observed using an E200 Nikon Eclipse camera light
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 microscope at the 10X objective, and photos were taken with a Spot Insight camera and processed and edited using

 Adobe Photoshop software.

First photos of both flow cells were taken; the nocodazole DMSO solution was added to the experimental cell at a

 concentration of 2ug/ml. We flooded the experimental cell three times using a clean transfer pipette, and the solution

 was wicked throughout the cell using a Kim wipe on the opposite side of the drug application. We then allowed for the

 drug to take its effects, if any, onto the cell, for a half an hour. Photos of the experimental cell were taken 15 minutes

 and 30 minutes after drug application. The photos were then opened in Adobe Photoshop, and a scale bar showing our

 defined size of pseudopodia, as defined in the introduction was added to each photo using Adobe Photoshop software.

 (10/8/08 SHE 35 Hist II and 11/19/08 SHE 79 RP II)

Results:
     Our first photo of the control amoeba was taken at 3:20 pm. Our control amoeba had five pseudo pods according to

 our definition. The photo of the experimental amoeba before drug application was taken at 3:35pm. Our experimental

 amoeba had three pseudo pods according to our definition, before the drug was administered. Another photo was taken

 of the amoeba a half an hour after the drug nocodazole was administered, at 4:12pm. According to our definition the

 amobea’s pseudopodial number had decreased to one. (see Figure 1.1)

     We graphed our data using a bar chart which shows the average pseudopodial number before administering the drug,

 a reflection of both the control and experimental amoeba, and then the number is given after the administering of the

 drug, which is represented by the number obtained from the experimental amoeba after thirty minutes of the drug

 application. (see chart 1.1).
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Figure 1.1: The top Photo is the control amoeba with no drug administered. The bottom photo is the experimental amoeba 30 minutes after

 nocodazole was administered. Both scale bars in the photo are 26 microns in length and 10 microns in width, the minimum size of a pseudo pod.

Chart 1.1 This chart is a graph of the data taken. The control is an average of the pseudo pod number in the control amoeba and

 experimental before drug administration. The experimental bar is the number of pseudopodia after nocodazole was administered.

Discussion:
     It is obvious that our data does support our hypothesis that pseudopodial number does indeed decrease after the

 administration of nocodazole on a cell. This finding agrees with several other studies done by other scientists in the

 field.

     One such example was a similar study on the effects of another drug which depolymerizes microtubules, and an

 amoeba’s ability to respond chemo tactically to their surrounding environment, since pseudo pods are directly related to

 an amoeba’s ability to change direction and move linearly. The study found that amoebae exhibit a chemo tactic

 response to glucose and cAMP. The study compared the chemo tactic responses in amoeba treated with a microtubule

 disrupting agent, and untreated amoeba. The study found that chemo tactic responses were disrupted in amoeba when

 treated with a microtubule disrupting agent. The study quantified the position of microtubules and the ability for the

 microtubules to re-stabilize after stimuli. The treated amoeba were unable to stabilize and shift positions when
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 responding to a stimulus such as glucose or cAMP. (Udea and Ogihara 2071).           

Although the experiments were different, our experiment showed a similar pattern. At first when the amoeba

 were treated with the drug, they were still able to continue moving in a straight pathway and develop microtubules,

 which possibly was the drug not having an effect right away. However, after about ten minutes, when the amoeba

 entered a possible refractory period, (where it tries to change directions, so it contracts its pseudopodia)the amoeba was

 unable to actually continue moving at all, and its pseudo pods were not large enough to produce any movement.

It is apparent that in our particular case, the pseudopodia definitely decreased in number after administering

 nocodazole, and the effect on the cell’s behavior seemed to be decreased motility.

Another study which supports the idea that cell motility is dependent on having a structurally functioning

 cytoskeleton is a study which deals with nicotine and its effect on amoebae cytoskeletons. This particular study found

 that nicotine had a similar effect to nocodazole, in that it changed the amoebae morphology, and inhibited or stopped

 locomotion within the amoeba. This relates to our study, because we believe that having a functioning cytoskeleton is

 necessary for cell motility within amoeba. (Pomorski 193). 

     It is important to note, however, that our data are not large enough to support any proof that this hypothesis is fully

 proven. Statistically a much larger sample size is needed in order to really provide any compelling evidence that in fact

 these data are reflective of the cause of the actual cell behavior observed at all.

In the future, it would be interesting to test with a larger sample size, and possibly, try to determine the

 correlation between movement and pseudopodial number, in a control and drug treated group of amoeba.
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