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Abstract 
Renal cell carcinoma is a devastating disease that oftentimes results in a 

poor prognosis because there are few effective chemotherapeutic options. 

The renal carcinoma cell line 769-P is an ideal in vitro model for investigating

novel drug treatments for renal cell carcinoma. Two drugs that may 

potentially reduce renal cell carcinoma proliferation are Actinomycin D and 

phorbol 12-myristate 13 acetate (PMA). Both of these drugs have been 

shown to inhibit cell proliferation in other in vitro models of cancer. This 

study examined the effects of Actinomycin D and PMA treatment on the 

proliferation of 769-P cells. Cell viability studies indicate that both drugs 

successfully reduce the number of 769-P cells. Apoptotic assays 

demonstrated a dose dependent increase in apoptotic 769-P cells after 

Actinomycin D treatment. Both drugs also reduce the ability of 769-P cells to 

grow in soft agar indicating a reduction in the cells’ ability for anchorage 

independent growth which is clear marker for metastatic growth. The results 

of this study suggest that Actinomycin D and PMA may be effective novel 

chemotherapeutic agents in the fight against renal cell carcinoma. 

Introduction 
Renal cell carcinoma is a lethal cancer that accounts for about 92% of all 

kidney cancers in the United States. 1 Initially it affects cells lining the 

tubules of the kidney. 2 Renal cell carcinoma is the tenth leading cause of 

cancer death among men. It is estimated that nearly 65, 000 new cases will 

be diagnosed and nearly 14, 000 people will die of renal cell carcinoma in 

2012. 3 The 5-year survival rate for localized renal cell carcinoma is about 
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70%, however, about 30% of renal cell carcinoma cases are diagnosed with 

metastatic forms of the disease and the 5 year survival rate for such cases is

only about 10%1. Currently, surgery is the primary treatment of renal cell 

carcinoma. Chemotherapy is not very effective at treating this disease and 

this is largely thought to be linked to multidrug-resistant P-glycoproteins. 3-4

As there is no effective chemotherapeutic treatment of renal cell carcinoma, 

it is crucial that new therapeutic drugs are explored. 

The renal cell line 769-P originated from cells taken from the resected kidney

of a 63-year old male Caucasian diagnosed with renal cell carcinoma and is a

stable cell line that can be used to study drug therapies targeting the 

disease. 5 This cell line has been used in a number of renal cell carcinoma 

studies and cells of this line are thought to be a good in vitro model of this 

disease. 6-7 

Two drugs that may be effective against renal cell carcinoma are 

Actinomycin D and phorbol 12-myristate 13 acetate (PMA). Actinomycin D is 

a transcription inhibitor which intercalates with DNA to inhibit transcription, 

thus blunting cell proliferation. 8 Actinomycin D has effectively reduced cells 

in models of other cancers including lymphocytic leukemia and gestational 

trophoblastic neoplasia. 9-10 PMA is a tumor promoting phorbol ester that is 

known to modulate protein kinase C activity and has been shown in a 

number of cancer studies to have apoptotic properties. 11-12 

As the incidence of renal cell carcinoma continues to rise1, it is increasingly 

important to explore new compounds as possible therapies for this type of 

cancer. As such, in this study, we aim to investigate the effect of two well 
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know chemotherapeutic agents, Actinomycin D and PMA, on the renal cell 

carcinoma line 769-P. 

Methods 
Cell Lines and Cell Cultures 

769-P cells originated from clear renal cell adenocarcinoma were cultured. 

(these details were not provided in the procedures so you can add details or 

delete this section) 

Cell Viability Assay 
Apoptosis Assay 

Soft Agar Assay 

Results-I did not include the figures in the text and just kept them in the PP 

file so you can add them as you feel fit. I did refer to them in the text. 

Cell Viability Assay 
The ED50 of Actinomycin D is about 100 ng/ml (Figure 1) while the ED50 of 

PMA is about 0. 6 ng/ml (Figure 2). Treatment of 679-P cells with doses of 

Actinomycin D higher than 1. 5 ng/ml resulted in significant reduction in 

viable cells in compared to untreated cells (control). Treatment with 1. 23 

ng/ml, 11. 11 ng/ml and 33. 33 ng/ml (NOTE that in the results that you 

provided the doses for PMA are first given in ng/ml units and then nmol 

unitswhich is correct?) doses of PMA significantly reduced the number of 

viable 679-P cells compared to untreated 679-P cells (control) (Table 1). 

Apoptosis Assay-I am still a little confused because you mentioned in the last

email message you wrote “ the top is the cell line 769P : we used different 
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concentration : We start with 10, 000 cells; for the Actinomycin D : we start 

with 123”, however, in the figure you describe the 10, 000 and 123 as 

dosages and not cell numbers. As such, I am just going to describe the 

results as I see them qualitatively. I am not sure if you quantified the cells. If 

so, you can add those results here too. 

Hoechst/Propidium Iodide staining of the cells treated with Actinomycin D 

revealed that the number of Hoechst positive cells decreased while the 

number of Hoechst/Propidium Iodide stained cells increased. At low 

concentrations of Actinomycin D, cells are abundant, however, as the dose 

increases, cells become more sparse (Figure 2). 

Soft Agar Assay 
Anchorage-independent colony formation of 679-P cells was determined by 

soft agar assay. Cells treated with 1: 3 and 1: 8 dilutions of PMA resulted in 

nearly half the colony formation compared to untreated 679-P cells (control) 

(Table 2). Cell suspensions treated with actinomycin experienced a dose 

dependent reduction in colony formation compared to control such that 

control treatment resulted in . 63 % colony formation, 370 ng/ml 

Actinomycin resulted in . 40% colony formation and 10, 000 ng/ml resulted in

no colony formation (Table 3). 

Discussion 
In this study, we investigated the effects of Actinomycin D and PMA on the 

proliferation of 769-P cells, a cell line of renal cell carcinoma. We found that 

both Actinomycin D and PMA treatment significantly decreased tumor cell 

viability, increased apoptosis and reduced anchorage independent tumor cell
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growth. These findings indicate that Actinomycin and PMA may be effective 

therapeutic drugs against renal cell carcinoma, a form of cancer that 

currently has no efficacious chemotherapeutic treatment options. 

Actinomycin D is a well-known polypeptide antibiotic and was one of the first 

antibiotics to be used as a chemotherapeutic agent against cancer. 13 

Actinomycin D halts cell proliferation by binding to DNA, inhibiting RNA 

synthesis and essentially stabilizing DNA. The end result of this is that cell 

proliferation is reduced. 8, 13 Thus, it is no surprise that, in this study, 679-P 

cells treated with Actinomycin D even at low concentrations experienced 

significantly less cell proliferation compared to untreated control 679-P cells. 

Actinomycin D is a very effective treatment of pediatric cancers and is 

particular crucial in treating Wilms’ tumors. Actinomycin D was crucial in 

increasing the survival rate of Wilms’ tumor to 80-90% while causing 

relatively few negative side effects. 14-15 

While Actinomycin D is well known in the cancer world, far less is known 

about the anti-cancer effects of PMA. PMA is a phorbol ester that is well-

known for its tumor promoting properties. PMA activates protein kinases C 

which, in turn, modulates the activity of many cell signaling pathways 

downstream including the MEK/ERK pathway. Recently, the activation of the 

MEK/ERK pathway has been shown to be beneficial to successfully targeting 

chemo resistant ovarian cancer cells. 12 

The data in this study show that both Actinomycin D and PMA are effective at

reducing 679-P cells, however, it appears that 679-P is more sensitive to 

Actinomycin D. At all treatment doses, Actinomycin D treated cells were 

significantly less viable than untreated controls, whereas only at a few doses
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was the cell viability significantly less in PMA treated cells compared to 

untreated controls. Actinomycin was also more efficient at reducing colony 

formation in the soft agar assay and, in fact, at its highest dose, Actinomycin

D completely inhibited the formation of new cell colonies. One possible 

explanation for this observation is that, in this study, the Actinomycin D 

concentrations were much higher than the PMA concentrations. Follow up 

studies investigating this possibility would be enlightening. Future studies 

investigating whether combined treatment of Actinomycin D and PMA would 

be even more effective in targeting 679-P cells would be interesting, as well. 

Note-You might want to add a sentence or two highlighting possible sources 

of error in this studyI could not identify any with the information you 

provided. 

References 
- Cancer Facts & Figures 2012. American Cancer Society. Retrieved 

December 1, 2012 from the World Wide Web: 

- Renal cell carcinoma. PubMed Health. Retrieved December 1, 2012 from 

the World Wide Web: 

- Mickisch, G., Bier, H., Bergler, W., Bak, M., Tschada, R., Alken, P. (1990) P-

170 glycoprotein, glutathione and associated enzymes in relation to 

chemoresistance of primary human renal cell carcinomas. Urologia 

Internationalis 45(3), 170-176. 

- Yu, D. S., Chang, S. Y., Ma, C. P. (1998) The expression of mdr-1-related gp-

170 and its correlation with anthracycline resistance in renal cell carcinoma 

cell lines and multidrug-resistant sublines. British Journal of Urology 82(4), 

https://assignbuster.com/effect-of-actinomycin-d-and-pma-on-cell-line-769-p-
a-line-of-human-renal-cell-carcinoma-essay-examples/



 Effect of actinomycin d and pma on cell ... – Paper Example Page 8

544-547Siegel, R., Naishadham, D., Jemal, A. (2012) Cancer Statistics, 2012. 

CA: A cancer Journal for Clinicians 62(5), 283-98. 

- Williams, R. D., Elliott, A. Y., Stein, N., Fraley, E. E. (1978) In vitro cultivation

of human renal cell cancer. II. Characterization of cell lines. In Vitro 14(9), 

779-786. 

- Griffith, T. S., Fialkov, J. M., Scott, D. L., Azuhata, T., Williams, R. D., Wall, N.

R., Altieri, D. C., Sandler, A. D. (2002) Induction and regulation of tumor 

necrosis factor-related apoptosis-inducing ligand/Apo-2 ligand-mediated 

apoptosis in renal cell carcinoma. Cancer Research 62(11), 3093-3099. 

- Ueno, K., Hirata, H., Majid, S., Yamamura, S., Shahryari, V., Tabatabai, Z. L.,

Hinoda, Y., Dahiya, R. (2012) Tumor suppressor microRNA-493 decreases cell

motility and migration ability in human bladder cancer cells by 

downregulating RhoC and FZD4. Molecular Cancer Therapeutics 11(1), 244-

253. 

- Sobell, H. M. (1985) Actinomycin and DNA transcription. Proceedings of the 

National Academy of Sciences 82(16), 5328-5331. 

- Merkel, O., Wacht, N., Sifft, E., Melchardt, T., Hamacher, F., Kocher, T., 

Denk, U., Hofbauer, J. P., Egle, A., Scheideler, M., Schlederer, M., Steurer, M., 

Kenner, L., Greil, R. (2012) Actinomycin D induces p53-independent cell 

death and prolongs survival in high-risk chronic lymphocytic leukemia. 

Leukemia. 1-9. 

- Lurain, J. R., Chapman-Davis, E., Hoekstra, A. V., Schink, J. C. (2012). 

Actinomycin D for methotrexate-failed low-risk gestational trophoblastic 

neoplasia. The Journal of Reproductive Medicine 57(7-8), 283-287. 

- Hah, J. O., Lee, K. A., Choi, Y. J., Kim, W. D., Park, J. W., Kwon, T. K. (2003) 

https://assignbuster.com/effect-of-actinomycin-d-and-pma-on-cell-line-769-p-
a-line-of-human-renal-cell-carcinoma-essay-examples/



 Effect of actinomycin d and pma on cell ... – Paper Example Page 9

Inactive caspase 3 acivates Akt in human leukemia cells susceptible or 

resistant to apoptosis induced by phorbol ester. International Journal of 

Oncology 22(5), 1111-1116. 

- Nonaka, M., Itamochi, H., Kawaguchi, W., Kudoh, A., Sato, S., Uegaki, K., 

Naniwa, J., Sato, S., Shimada, M., Oishi, T., Terakawa, N., Kigawa, J., Harada, 

T. (2012) Activation of the mitogen-activated protein kinase 

kinase/extracellular signal-regulated kinase pathway overcomes cisplatin 

resistance in ovarian carcinoma cells. International Journal of Gynecological 

Cancer 22(6), 922-929. 

- Hollstein, U., McCamey, D. A. 1973. Biosynthesis of phenazines. II. 

Incorporation of (6-14C)-D-shikimic acid into phenazine-1-carboxylic acid and

iodinin. J Org Chem 38(19), 3415-7. 

- Mitchell, C., Jones, P. M., Kelsey, A., Vujanic, G. M., Marsden, B., Shannon, 

R., Gornall, P., Owens, C., Taylor, R., Imeson, J., Middleton, H., Pritchard, J. 

2000. The treatment of Wilms' tumour: results of the United Kingdom 

Children's cancer study group (UKCCSG) second Wilms' tumour study. Br J 

Cancer 83(5), 602-8. doi: 10. 1054/bjoc. 2000. 1338. 

- Metzger, M. L., Dome, J. S. 2005. Current therapy for Wilms' tumor. 

Oncologist 10(10), 815-26. doi: 10. 1634/theoncologist. 10-10-815. 

https://assignbuster.com/effect-of-actinomycin-d-and-pma-on-cell-line-769-p-
a-line-of-human-renal-cell-carcinoma-essay-examples/


	Effect of actinomycin d and pma on cell line 769-p, a line of human renal cell ca...
	Abstract
	Introduction
	Methods
	Cell Viability Assay
	Cell Viability Assay
	Soft Agar Assay
	Discussion
	References


