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Introduction:
            In this study, we examine the embryonic development of chick embryos exposed to common pain-reliever and

 fever-reducer, aspirin or acetylsalicylic acid and a control. Chick embryos develop similarly to human embryos, so by

 exposing to chick embryos to acetylsalicylic acid we can extrapolate how human embryonic development may be

 affected when exposed to acetylsalicylic acid (Armstrong et al. 1994.) We collect data beginning on day 3 and ending

 on day 10, a known critical period susceptible to abnormal development (Armstrong et al. 1994.) Pregnant women are

 advised to avoid acetylsalicylic acid and other non-steroidal anti-inflammatory drugs (NSAIDs) due to bleeding

 complications and possible birth defects (American Council for Drug Education & Ginsberg et al. 2001.) Low dosages

 of aspirin (60 to 150 mg/d) during the second and third trimesters of pregnancy appears to be safe for both the mother

 and the fetus, however the safety of aspirin treatment during the first trimester of pregnancy or higher doses of aspirin

 is uncertain (Ginsberg et al. 2001.) With this precaution in mind, we observe blood vessel formation or angiogenesis in

 control and experimental chick embryos from day 3 through day 10.

            The main mechanism of aspirin is in the inhibition of the production of small substances called prostaglandins in

 the body (How Aspirin Works.) Different prostaglandins are involved in different body functions, such as

 inflammation, redness, body temperature, blood clotting, and others. Therefore, aspirin can affect the many different

 body functions that different prostaglandins perform (How Aspirin Works.) Aspirin has also been found to directly

 inhibit angiogenesis by inhibiting cyclooxygenase enzymes (Cox,) enzymes responsible for the synthesis of

 prostaglandins (Borthwick et al. 2006.) Angiogenesis supplies necessary nutrients and oxygen for normal and abnormal

 development, but inhibited angiogenesis may also inhibit abnormal growth, like cancer growth (Tong et al. 2007 &

 Borthwick et al. 2006.)

            In this study, we explanted chick embryos and chronically exposed the experimental group to 0.0025 grams of

 acetylsalicylic acid in 0.5 mL of Tyrode buffer. We exposed the control group to 0.5 mL of Tyrode buffer only, without

 acetylsalicylic acid. 0.0025 gram of acetylsalicylic acid per day for a chick embryo is the equivalent dosage by weight

 to the recommended dosage of aspirin for an average baby, 81 milligrams. The aspirin used in this study were crushed

 tablets of generic aspirin intended for human intake containing both active and inactive ingredients, including

 impurities. Therefore, the experiment group was not only exposed to acetylsalicylic acid and the Tyrode buffer, but it
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 was also exposed to impurities in the tablet. It is important to note, that the control group was only exposed to the

 Tyrode buffer and not the impurities or acetylsalicylic acid found in the generic aspirin tablet. We quantify the blood

 vessel formation based on the area of moving blood in the field of view and apply it to the area of the entire vasculature

 bed (Tong et al. 2007.) We hypothesize that blood vessel formation as measured by motion based angiogenesis and

 blood flow is impeded by chronic exposure to acetylsalicylic acid.

Materials & Methods:
            Chick eggs were stored in a 37ºC incubator on day 1 through day 3. We dissected eggs on day 3. Before

 dissection we sterilized lab bench, dissecting forceps, our hands, actual egg, and anything else that could potentially

 contact eggs with 70% ethyl alcohol. We began dissection by gently cracking the shell of the wide end of the egg and

 exposing only the air space and shell membrane (Armstrong et al. 1994.) We used forceps to remove small pieces of

 eggshell on the wide end, creating a hole as wide as the airspace and exposing the shell membrane (Armstrong et al.

 1994.) Once we made a wide enough hole, the egg was held with the small end up over a sterile fixed weigh-boat dish

 (Armstrong et al. 1994.) The weigh-boat dish consists of a common square weigh-boat, large enough to contain the

 contents of the egg that is fixed to a plastic square Petri dish with wax. To dislodge the contents of the egg we made a

 small hole on the small end of the eggshell with forceps and slightly punctured the shell membrane on the wide end of

 the egg where we previously exposed the eggshell membrane (Armstrong et al. 1994.)

            Once eggs were dissected, we treated each embryo with 0.5 mL of penicillin/ streptomycin solution to keep

 embryos free of infections on day 3 only. Next we treated each experimental embryo with 0.5 mL of a 0.0025 g aspirin/

 mL Tyrode buffer solution beginning on day 3 and continuing each day the embryo was viable using an automatic

 pipette with a sterile tip. The solution contained 0.125 grams of generic 325 mg aspirin tablets, crushed with a mortar &

 pestle in 25 mL of Tyrode buffer in a sterile container. We treated each control embryo with 0.5 mL of Tyrode buffer

 solution beginning on day 3 and continuing each day the embryo was viable using an automatic pipette with a sterile

 tip. All embryos were stored in the same 37ºC incubator.

            Each day, for each viable embryo, beginning on day 3 and ending on day 10, we measured the pulse, diameter of

 the area vasculosa, and the body length (Armstrong et al. 1994.) A ruler measuring centimeters and millimeters was

 used to measure the diameter of the area vasculosa and the body length. Using BTV Pro software in conjunction with a

 Dage-MTV DC200 camera on a Nikon SMZ 660 dissecting microscope at magnification 5x, a short 5-10 second video

 of vein was filmed for each embryo. Videos were then exported to TIFF files the last 20 frames were imported to ENVI

 3.6 (Greene-Colozzi & Tong et al. 2007.) Using ENVI to take the standard deviation between frames, the area of

 moving blood in the field of view of the video was obtained (Greene-Colozzi & Tong et al. 2007.) For each embryo, all
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 20 frames were opened in ENVI and saved as ENVI standards. The standard deviation of the red channels were taken

 and a Band Threshold was applied (Greene-Colozzi & Tong et al. 2007.) Depending on the embryo, a minimum

 threshold value of approximately 10 was selected and pixels in new threshold setting were colored green (Greene-

Colozzi & Tong et al. 2007.) The vein was then traced and the selected area was intersected and multiplied by X and Y

 pixel sizes, both of 1.611 to calculate the area of moving blood in nm2 (Greene-Colozzi & Tong et al. 2007.)

The estimated area of the vasculature bed was calculated using the diameter of the area vasculosa under

 assumption that the shape of the vasculature bed was a circle. To apply the area of moving blood in the field of view to

 the entire embryo, the area of moving blood in the field of view was multiplied by the estimated area of the vasculature

 bed. Each value obtained from viable control and experimental embryos were pooled and averaged per day. This

 method was repeated for the second and third weeks of testing, however the video of moving blood was filmed at the

 vitelline vein on each embryo in the second and third weeks of testing to improve consistency.

Results:
            Over the course of the study we had 8 chick eggs available for dissection. Ideally, we would have 4 controls and

 4 experimental embryos. Throughout the three-week testing period, all 8 eggs were not viable. Table 1 shows the

 percentage of viable embryos at the beginning of the study, on day 3, each week for both the control and experimental

 groups.
Table 1

Percentage of Viable Embryos on Day 3
 Control Experiment
Week 1 75 50
Week 2 25 25
Week 3 25 25

 
The pooled number of viable embryos for each day of the study, day 3 through day 10 for both control and

 experimental groups attained from each of the three weeks of the study are shown in Table 2 below.
Table 2
n values for Number of Viable Chick Embryos
 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10
Control 5 3 2 2 1 1 0 0
Experiment 4 3 2 0 0 0 0 0

 

            The average area of moving blood in the field of view (5.0 mm2) for control and experimental embryos for day 3

 through day 10 is displayed below in Figure 1. Figure 1 does not take the varying areas of the entire vasculature bed for

 each embryo into account in the average areas of moving blood.
Figure 1
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            Figure 2 shows the average area of moving blood in control and experimental embryos from day 3 through day

 10 taking the area of the vasculature bed into account. The vasculature bed is not a perfect circle, however by assuming

 the vasculature bed is a circle and using the diameter of the area vasculosa to obtain an approximate radius for the

 vasculature bed, we can obtain an estimate of the average area of moving blood in embryo with respect to the area of

 the vasculature bed which varied between embryos. On day 3 the average area of moving blood in the experimental

 group was greater than the average area of moving blood in the control group only 102.495 nm2. By day 5, when

 embryos from both the control and experimental groups were still viable, the average area of moving blood in the

 experimental group was 1858.919 nm2 less than the than the average area of moving blood in the control group.
Figure 2
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Discussion and Conclusions:
            Blood vessel formation measured by the area of moving blood using motion based angiogenesis with respect the

 area of the vasculature bed was impeded in chick embryos chronically exposed to acetylsalicylic acid (Figure 2.) This

 conclusion is consistent with previous research findings reporting that aspirin inhibits angiogenesis (Borthwick et al.

 2006.) The area of moving blood without taking the area of the vasculature bed into account does not consistently show

 that the area of moving blood is impeded by chronic exposure to acetylsalicylic acid, as evidenced by a decrease in the

 average area of moving blood in both control and experimental groups on day 4 and then an increase in the average

 area of moving blood in the control group and an even greater increase in the experimental group after two days of

 testing (Figure 1) which does not agree with previous research (Borthwick et al. 2006.) However, without accounting

 for the area of the entire vasculature bed, the average area of moving blood in the field of view cannot accurately

 represent the area of moving blood and blood vessel formation in the embryo.

            The area of the vasculature bed was calculated under the impossible assumption the vasculature bed in all of the

 embryos was a circle. Like all organisms, chick embryos have great variation and do not have a vasculature bed in the

 shape of a perfect circle. While this assumption adds error, the same method for calculating the area of the vasculature

 bed as a circle, was applied to all area of moving blood measurements, thereby this source of error among results is

 consistent. To accurately calculate the area of the vasculature bed, you could count the number of “field of views” that

 fit in an image of the vasculature bed itself or even use software such as Photoshop to calculate the total number of

 pixels in the vasculature bed and convert pixels to the unit of measure of your choice.

            As noted in the introduction, actual generic aspirin tablets, intended for human consumption were used to treat

 the experimental group of embryos. These tablets are not pure acetylsalicylic acid and they contain other impurities.

 Without conducting an organic extraction of these impurities and treating them to the control group, it is uncertain

 whether the impurities influenced the experimental results. Although this may cause error, such results may be better

 extrapolated to humans, because experimental embryos were treated with the same aspirin compound, containing

 impurities, that humans would take. To avoid this error in future experiments, the impurities from the aspirin tablet

 could be treated to the control group, or the experiment group could be treated with pure acetylsalicylic acid, free of

 impurities.

            Additional error may have occurred due to inconsistent locations when measuring the area of moving blood. The

 area of moving blood may not be the same throughout the embryo. In order to investigate further and remove this error

 all measurements of area of moving blood should be taken from the same location on the embryo. For example, each

 measurement, each day of testing, should be measured on the vitelline vein, a specific distance away from the embryo’s
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 heart. Increasing the chick embryo sample size to provide better results could also refine this study. In addition,

 statistical analysis of results, specifically significance testing would enhance the results.

            Due to the importance of angiogenesis in development and medical research, there are many other possible

 future experiments (Tong et al. 2007.) For example, rather than chronically exposing chick embryos to aspirin and

 testing blood vessel formation, blood vessel formation could be examined as a result of acute exposure to aspirin.

 Another possible experiment would be to examine blood vessel formation as a result of either chronic or acute exposure

 to a different drug, such as clopidogrel. Both aspirin and clopidogrel use different mechanisms to inhibit platelet

 aggregation or blood clots, but unlike aspirin, which inhibits cyclooxygenase enzymes (Cox,) clopidogrel

 noncompetitively represses an adenosine diphosphate receptor (Hoefer et al. 2006.) The effect of a different drug on

 angiogenesis could provide a more specific or different method of treatment.

References

American Council for Drug Education. Drugs and Pregnancy.

<http://www.acde.org/parent/Pregnant.htm> accessed 30 October 2007.

Armstrong et al. A Laboratory text for Developmental Biology 2nd Ed. 1994. Kendall/

Hunt Publishing Co. Dubugue, Iowa.

Borthwick, Gillian M., Johnson, A. Sarah, Partington, Matthew, Burn, John, Wilson,

Robert, & Arthur, Helen M. (2006). Therapeutic levels of aspirin and salicylate

directly inhibit a model of angiogenesis through Cox-independent mechanism.

The FASEB Journal, 20, 2009-2016.

Ginsberg, Jeffrey S., Greer, Ian, & Hirsh, Jack (2001). Use of Antithrombotic Agents

During Pregnancy. CHEST. 119, 122S-131S.

Greene-Colozzi, April E., works in Professor Tong’s lab, discussed motion based

Angiogenesis method.

Hoefer, Imo E., Grundmann, Sebastian, Schirmer, Stephan, Royen, Niels van, Meder,

Benjamin, Bode, Christoph, Piek, Jan J., & Buschmann Ivo R. (2005). Aspirin,

But Not Clopidogrel, Reduces Collateral Conductance in a Rabbit Model of

Femoral Artery Occlusion. Journal of the American College of Cardiology, 46,

994-1001.

Johns Hopkins Hospital, updated 12/3/2002. How Aspirin Works

<http://www.hopkinshospital.org/health_info/Neurological%20Diseases/Reading/aspirin.html> accessed 26

http://www.hopkinshospital.org/health_info/Neurological%20Diseases/Reading/aspirin.html


Blood Vessel Formation in Chick Embryos Chronically Exposed to Aspirin (Acetysalicylic Acid)

http://icuc.wheatoncollege.edu/bio254/2007/ckarpow/index.htm[9/3/2015 3:01:12 PM]

 November 2007.

Tong, Edmund Y., Collins, Geoffrey C., Judkins, Kyle M., Manos, Philip D., Greene-

Colozzi, April E., Chen, Julia L., Lee ,Joseph A., Ophir, Michael J., Laliberte,

Farrah M., & Levesque, Timothy J. Motion-Based Angiogenesis Analysis: A New

Method to Quantify Blood Vessel Growth.


	wheatoncollege.edu
	Blood Vessel Formation in Chick Embryos Chronically Exposed to Aspirin (Acetysalicylic Acid)


