
INTRODUCTION 
Cancer is regarded as global burden and a serious health 
challenge.1,2 Cancer occurrence increases due to population 
aging and the prevalence of risk factors.3,4 Acute myeloid 
leukemia (AML) is a set of neoplastic blood disorders 
depicted by the accumulation and proliferation of immature 
hematopoietic cells in blood and bone marrow. It’s almost 20 
and 80% of acute leukemia in children and adults, respectively. 
The AML incidence progressively increases with age.4 Over 
the age of 65, the prevalence is almost 30 times the prevalence 
of AML in children. Aspirin is the most common drug used 
in medicine for over a century.5 The therapeutic advantages 
are antipyretic, analgesic and anti-inflammatory effects.6 It 
targeted both cyclooxygenase 1 and 2 (COX-1 and COX-2).7,8 
As noticed by epidemiological data have shows a dramatic 
reduction in the incidence of cancer in patients taking low 
dose of aspirin daily8-10 aspirin is regarded as a powerful 
chemopreventive agent. There is evidence that platelets 
functions linked to tumorigenesis and metastasis.11,12 Aspirin 
has both biochemical and biological effect on platelets.13,14 
Metformin is biguanide derivative antidiabetic used for one 
century.15 According to many epidemiological studies, this 
drug can reduce the risk of different malignancies and may  
also improve prognosis.16 Unfortunately, many studies on 
hematological malignancy reported heterogeneous results.17,18 

Therefore, further studies upon the metformin and aspirin effect 
on acute myeloid leukemia and immunoblastic lymphoma cell 
lines as an in-vitro study is suggested to explore their effect on 
those two hematological cell lines. This study is attentive to 
investigating the effect of metformin (oral hypoglycemic drug) 
and aspirin (NSAID) separately on leukemia and lymphoma 
cell lines compared the outcomes.  

MATERIALS AND METHODS
This study was conducted at the Iraqi Center of Cancer and 
Medical Genetics Research (ICCMGR) 2021.
Drugs Preparation
Metformin drug (1,1-dimethylbiguamidehydrochlloride) 
was obtained from Sigma Chemical Company while aspirin 
drug (acetylsalicylic acid) was obtained from CDH company. 
Dimethyl sulfoxide (DMSO) solvent was used to dissolve 
metformin and dilute in culture medium with serial dilution 
of concentrations 39, 78.1, 156.2, 312.5, 625, 1250, 2500, and 
5000 µg/mL which were freshly prepared. Phosphate buffer 
saline (PBS) was also used to dissolve aspirin and diluted with 
culture medium to prepare the following concentrations 39, 
78.1, 156.2, 312.5, 625, 1250, 2500, and 5000 µg/mL. 
Cell Culture
The effect of the metformin and aspirin were studied 
(in-vitro method) on a human lymphoma cell line SR, and 
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promyelocytic leukemia cell line NB4 (provided from the 
experimental therapy department/ICCMGR). These cell 
lines were maintained in minimal essential media (GIBCO 
chemicals) supplemented with 10% fetal bovine serum (FBS), 
and used in cytotoxicity assay.
Preparation of Cell line and Cytotoxicity
Method of Freshney, R.I, 2005 was followed with initial 
step of dispensing all growth medium from the cell sheet. 
Next, 2–3 mL of trypsin versine (U.S. Biological Co., 
USA) was added to the cell sheet and gently racked. After 
about 30 seconds most of the tyrosine-versene was dispensed 
off and then cells were incubated at 37℃ for 10 minutes to be 
ensured all cells detached from the plate. Cells were further 
soaked by pipetting in growth medium.

Thus, 200 µL of cells in a growth medium with a 
concentration 1 × 104 were added to the sterile 96 well black 
plates. The 96 well plates were wrapped with a self-adhesive 
film, and lid placed on, and incubated for 24 hours at 37℃. 
When the cells are in exponential growth, (Lag phase), the 
medium was soaked and serial dilutions of metformin, mspirin 
and ketorolac drugs in serum free media (SFM) were added (for 
each concentration of each drug, six replicates were added). 
Then, the plates were incubated for another 72 hours at 37℃ 
exposure time.

Next, supernatants were decanted off from well plates after 
each exposure period ended, while sterile conditions were 
maintained and 100 µL of crystal violate stain was added. 
After that, plates were covered and incubated for 20 minutes 
at 37℃ and then plates were washed and allowed to dry. 
Finally, The optical density (OD) was measured at 450 nm 
using microplate reader. 

The observed results were then compared with control 
which was incubated in the absence of the above drugs. Cell 
viability % was estimated using the following formula: 

RESULTS
In order to assess the intrinsic effect of aspirin and metformin 
(NASAIDS) drugs, assays of leukemia and lymphoma cell 
viability with MTS were performed to determine the suitable 
concentration for an effective method to treat this type of cancer. 

In this regard, SR cell lines were incubated with different 
concentrations of aspirin 39, 78.1, 156.2, 312.5, 625, 1250, 2500, 
and 5000 µg/mL and with metformin 39, 78.1, 156.2, 312.5, 
625, 1250, 2500, and 5000 µg/mL as well. NB4 cell lines also 
were incubated with aspirin and metformin 39, 78.1, 156.2, 
312.5, 625, 1250, 2500, and 5000 µg/mL concentrations for 
both drugs. The observed results showed that aspirin incubated 
with SR cell lines decreased cell viability from 83.19 to 27.23% 
when its concentration goes from 39 to 2500 µg/mL as shown 
in Figure 1. Moreover, SR cell lines decreased in viability 
from 68 to 28.43% when incubated with metformin from 39 to  
5000 µg/mL concentrations, Figure 2. For NB4 cell lines, the 
results exhibited, that cell viability decreased from 94.61 to 41.18%  
when loading was doubled from 39 to 2500 µg/mL of aspirin 
concentrations (Figure 3). The same for NB4 cell lines after 
incubated with metformin were cell viability decreased from 
79 to 45.8% when concentrations increased from 39 to 2500 
µg/mL as shown in Figure 4.   

Figure 1: Cell viability of SR cell lines incubated with aspirin.

Figure 2: Cell viability of SR cell lines incubated with metformin.

Figure 3: Cell viability of NB4 cell lines incubated with aspirin.

Figure 4: Cell viability of NB4 cell lines incubated with aspirin.
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DISCUSSION 
Lymphoma are malignant tumor of lymphoid tissue. 
Lymphoma are diagnosed as a malignant blood tumor with 
heterogenous course and different prognosion. Our data 
revealed significant effect of metformin on SR cell line. That 
represents diffuse large B cell lymphoma (DLBCL) which is the 
most frequent type of B cell lymphoma, as shown in Figure 2 
that the effect is dose dependent and only 28–43% of 
cells are viable. These results were similarly identified 
by Shi et al., that metformin-induced suppression of 
growth in B and T cells lymphoma. The effect is also 
dose dependent the incidence of NHL in patients on 
metformin is significantly lower than that with non-metformin 
antidiabetics.19 However, Smyth et al., demonstrate that 
metformin had a non-significant effect on survival in a 
population-based study on more than 66 years patients.20  
Also, Wang et al. did not identify any evident effect of 
metformin on DLBCL lymphoma in newly diagnosed 
patients.21 Metformin has anticancer effect by both direct and 
indirect mechanisms. Metformin at molecular level inhibits 
mitochondrial respiration at the respiratory chain complex 
I. Radiotherapy using metformin is important in tumors 
deficient in p53 that are often resistant to chemotherapy. 
Also, metformin has antifolate effect that inhibits cancer cell 
growth. The indirect effect of metformin inhibits insulin and 
insulin-like growth factor-1 by lowering of glucose level and 
also insulin level. Insulin and insulin-like growth factor-1 
stimulate tumorigenesis. Metformin has some effect on the 
inflammatory process that involves in tumor progression. 
Transcription factor inhibition leads to diminished production 
of proinflammatory cytokines. Also, metformin found to 
stimulate the immune response to malignant cells. Our study 
identified that is 44.4% viable cells at 1250 µg/mL. NB4 
cell line represents acute myeloid leukemia promyelocytic 
(M3) with.15-17 These results consistent with that identified 
by Ademar et al. that metformin in combination with Arac 
had an antileukemic effect. Metformin had synergistic to 
Arac that may be a therapeutic option for older patients that 
can’t tolerate chemotherapy.22 Also Huai et al. showed the 
synergistic effect of metformin with trans-retinoic acid that 
induced apoptosis after the differentiation of blast cells in 
cell line.23 Moreover, Asik et al. demonstrate that paclitaxel 
with metformin-induced significant apoptosis in a leukemia 
cell line that could be a new combination therapy for acute 
promyltic leukemia.24  Epidemiological and clinical studies 
have shown that aspirin could decrease the risk of many 
types of cancer like colorectal cancer, prostate, breast, skin 
and lung cancer.24 Few studies showed the effect of aspirin on 
hematological malignancies like acute myeloid leukemia and 
(LCBL). As shown in Figure 2 aspirin effect on SR cell line at 
concentration 312.5 µg/mL the viable cells are only 27.29%. 
while the effect of aspirin on NB4 cell line is only 41.1% viable 
cells at a concentration of 1250 µg/mL. Aspirin has COX-1 
and COX-2 effect and non-COX effect that induced apopitosis 
through activation of p38 MAP kinase and caspases activation. 

NAIDs, including aspirin, downregulated telomerase activity 
and cancer cell growth. Telomerase can be inhibited genlicaly 
or pharmacologically, limiting the capacity of leukemia stem 
cell self-renewal through arrest of cell cycle and activation of 
p53 apoptosis and DNA damage.25 

CONCLUSION
There is strong evidence that platelets play a role in 

carcinogenesis and metastasis development. In-vitro study 
when soluble fibrin and malignant cells injected showed 
increased metastasis in-vivo. Also invitro study showed 
interaction between malignant cells and platelet. Also, platelet 
activation may increase proliferation of malignant cells in-vivo 
and in-vitro after incubation of tumor cells and platelets. 
Aspirin significantly decrease malignant cell proliferation 
in-vitro and in-vivo.25,26 Aspirin also induces cytochrome 
C release from mitochondria, subsequently activating the 
caspases. This mechanism could play a part in the beneficial 
effect of aspirin in cancer prevention. Moreover, aspirin has 
an effect on migration cell proliferation and apoptosis that 
may have therapeutic targets for patients with hematological 
malignancies.    

REFERENCES 
1.	 The global challenge of cancer. Nat Cancer 2020;1(1):1-2. https:// 

doi.org/10.1038/s43018-019-0023-9. 
2.	 Wen YF, Chen MX, Yin G, Lin R, Zhong YJ, Dong QQ, Wong 

HM. The global, regional, and national burden of cancer among 
adolescents and young adults in 204 countries and territories, 
1990–2019: a population-based study. Journal of Hematology & 
Oncology. 2021 Dec;14(1):1-4. https://doi.org/10.1186/ s13045-
021-01093-3.  

3.	 White MC, Holman DM, Boehm JE, Peipins LA, Grossman 
M, Henley SJ. Age and cancer risk: a potentially modifiable 
relationship. American journal of preventive medicine. 2014 
Mar 1;46(3):S7-15. https://doi. org/10.1016/j.amepre.2013.10.029 

4.	 Smetana K, Lacina L, Szabo P, Dvořánková B, Brož P, Šedo 
A. Ageing as an important risk factor for cancer. Anticancer 
research. 2016 Oct 1;36(10):5009-17.

5.	 Desborough MJ, Keeling DM. The aspirin story–from 
willow to wonder drug. British journal of haematology. 2017 
Jun;177(5):674-83. doi: 10.1111/bjh.14520. Epub 2017 Jan 20. 
PMID: 28106908. 

6.	 Litalien C, Jacqz-Aigrain E. Risks and benefits of nonsteroidal 
anti-inf lammatory drugs in children: a comparison with 
paracetamol. Paediatric drugs. 2001 Nov;3:817-58. doi: 
10.2165/00128072- 200103110-00004. PMID: 11735667. 

7.	 Aïd S, Bosetti F. Targeting cyclooxygenases-1 and-2 in 
neuroinflammation: Therapeutic implications. Biochimie. 2011 
Jan 1;93(1):46-51. doi:10.1016/j.biochi.2010.09.009 

8.	 Ismaili K, Cassart M, Avni FE, Hall M. Antenatal assessment 
of kidney morphology and function. Pediatric kidney disease. 
2016:49-76. Springer, Berlin, Heidelberg. 

9.	 Harris RE, Beebe-Donk J, Doss H, Doss DB. Aspirin, ibuprofen, 
and other non-steroidal anti-inf lammatory drugs in cancer 
prevention: a critical review of non-selective COX-2 blockade. 
Oncology reports. 2005 Apr 1;13(4):559-83. 

10.	 Streicher SA, Yu H, Lu L, Kidd MS, Risch HA. Case–Control 
Study of Aspirin Use and Risk of Pancreatic CancerAspirin 



The Effect of NSAIDS and Oral Hypoglycemic Agent on Leukemia and Lymphoma Cell Lines

IJDDT, Volume 13 Issue 1, January - March 2023 Page 130

and Pancreatic Cancer. Cancer epidemiology, biomarkers & 
prevention. 2014 Jul 1;23(7):1254-63. 

11.	 Gay LJ, Felding-Habermann B. Contribution of platelets to tumour  
metastasis. Nature Reviews Cancer. 2011 Feb;11(2):123-34.

12.	 Borsig L. The role of platelet activation in tumor metastasis. 
Expert review of anticancer therapy. 2008 Aug 1;8(8):1247-55. 

13.	 Ornelas A, Zacharias-Millward N, Menter DG, Davis JS, 
Lichtenberger L, Hawke D, Hawk E, Vilar E, Bhattacharya P, 
Millward S. Beyond COX-1: the effects of aspirin on platelet 
biology and potential mechanisms of chemoprevention. Cancer 
and Metastasis Reviews. 2017 Jun;36(2):289-303. 

14.	 Fitz Gerald GA. Mechanisms of platelet activation: thromboxane 
A2 as an amplifying signal for other agonists. The American 
journal of cardiology. 1991 Sep 3;68(7):B11-5. 

15.	 Romero R, Erez O, Hüttemann M, Maymon E, Panaitescu 
B, Conde-Agudelo A, Pacora P, Yoon BH, Grossman LI. 
Metformin, the aspirin of the 21st century: its role in gestational 
diabetes mellitus, prevention of preeclampsia and cancer, and 
the promotion of longevity. American journal of obstetrics and 
gynecology. 2017 Sep 1;217(3):282-302.

16.	 Vucenik I, Stains JP. Obesity and cancer risk: evidence, 
mechanisms, and recommendations. Annals of the New York 
Academy of Sciences. 2012 Oct;1271(1):37-43.

17.	 Ai L, Mu S, Hu Y. Prognostic role of RDW in hematological 
malignancies: a systematic review and meta-analysis. Cancer 
cell international. 2018 Dec;18:1-8.

18.	 Pfeiffer CD, Fine JP, Safdar N. Diagnosis of invasive aspergillosis 
using a galactomannan assay: a meta-analysis. Clinical Infectious 
Diseases. 2006 May 15;42(10):1417-727. 

19.	 Noto H, Goto A, Tsujimoto T, Noda M. Cancer risk in diabetic 
patients treated with metformin: a systematic review and meta-
analysis. PloS one. 2012 Mar 20;7(3):e33411. 

20.	 Smyth L, Blunt DN, Gatov E, Nagamuthu C, Croxford R, 
Mozessohn L, Cheung MC. Statin and cyclooxygenase‐2 
inhibitors improve survival in newly diagnosed diffuse large B‐

cell lymphoma: a large population‐based study of 4913 subjects. 
British Journal of Haematology. 2020 Nov;191(3):396-404. 

21.	 Wang Y, Maurer MJ, Larson MC, Allmer C, Feldman AL, 
Bennani NN, Thompson CA, Porrata LF, Habermann TM, Witzig 
TE, Ansell SM. Impact of metformin use on the outcomes of 
newly diagnosed diffuse large B‐cell lymphoma and follicular 
lymphoma. British journal of haematology. 2019 Sep;186(6): 
820-8. 

22.	 Cunha Júnior AD, Pericole FV, Carvalheira JB. Metformin and 
blood cancers. Clinics. 2018 Sep 6;73. https://doi.org/10.6061/
clinics/2018/ e412s. 

23.	 Huai L, Wang C, Zhang C, Li Q, Chen Y, Jia Y, Li Y, Xing H, 
Tian Z, Rao Q, Wang M. Metformin induces differentiation in 
acute promyelocytic leukemia by activating the MEK/ERK 
signaling pathway. Biochemical and Biophysical Research 
Communications. 2012 Jun 8;422(3):398-404. doi: 10.1016/j. 
bbrc.2012.05.001. 

24.	 Chattopadhyay M, Kodela R, Nath N, Barsegian A, Boring 
D, Kashfi K. Hydrogen sulfide-releasing aspirin suppresses 
NF-κB signaling in estrogen receptor negative breast cancer 
cells in vitro and in vivo. Biochemical pharmacology. 2012 Mar 
15;83(6):723-32. 

25.	 Loll PJ, Picot D, Garavito RM. The structural basis of aspirin 
activity inferred from the crystal structure of inactivated 
prostaglandin H2 synthase. Nature structural biology. 1995 Aug 
1;2(8):637-43. 

26.	 Yue W, Zheng X, Lin Y, Yang CS, Xu Q, Carpizo D, Huang 
H, DiPaola RS, Tan XL. Metformin combined with aspirin 
significantly inhibit pancreatic cancer cell growth in vitro and 
in vivo by suppressing anti-apoptotic proteins Mcl-1 and Bcl-2. 
Oncotarget. 2015 Aug 8;6(25):21208. 

27.	 Khaleel KJ, Fadhel AA, Mohammad MH. Potential effects 
of hypoglycemic and non-steroidal anti-inflammatory drugs 
on breast cancer (Mcf-7) cell line. International Journal of 
Pharmaceutical Research. 2020 Sep;12:1620-4.


