
ABSTRACT
The effect of oral administration of 200 mg/kg BW of aspirin on a mitotic study in albino male rats were investigated, the aspirin 
and colchicine drugs were administrated for two hours and the samples were collected for studies. The results showed that 
treatment of rats for two hours with 200 mg/kg BW of aspirin orally caused reduction in cell division at metaphase compared 
with treated rats with 0.5 mg/kg BW from colchicine intraperitoneal (IP), (control group).
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INTRODUCTION
Non-steroidal anti-inf lammatory drugs (NSAIDs) such 
as aspirin, ibuprofen, naproxen are extensively used as 
analgesics and anti-inflammatory agents and produce their 
therapeutic effects by inhibiting prostaglandin synthesis.1 
Aspirin and other NSAIDs block the formation of colon 
cancer in experimental animals and decrease the incidence 
of colorectal cancer in humans.2 Aspirin, also known as 
acetylsalicylic acid, first isolated by a German chemist called 
Felix Hoffmann, is a salicylate drug, often used as an analgesic 
to relieve minor aches and pains as an antipyretic to reduce 
fever and as anti-inflammatory medication.3 Aspirin is used 
to treat several conditions, including fever, pain, rheumatic 
fever and inflammatory diseases such as arthritis, pericarditis, 
and Kawasaki disease.4 Aspirin has been reported to be used 
in preventing heart attacks and strokes.5 Aspirin, one of the 
widely used drugs, is probably the most highly consumed 
pharmaceutical product globally. Recently, aspirin has gained 
greater importance as an analgesic and as a cardio-protective 
drug.6 Aspirin is the only drug that combines a protective 
effect on the cardiovascular system and prevents some types 
of gastrointestinal tumors.7 The study was performed to 
determine the mitotic activity of the aspirin drug.
Experimental Animals
White albino rats (Rattus-Rattus), weighing between 
150–200gm were used for the experiment; they were housed 
in a standard light (12 light:12 dark cycle) controlled room 
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temperature was set between 20–25°C with the provision of 
laboratory feed and water and libitum they were separated into 
two groups consisting of six animals per group.
Experimental Technique
Drugs used included colchicine (Ibn Hayaan pharm, syria), 
at 0.5 mg/kg; Aspirin (BRWN-Faridabad, Haryna, India) at 
200 mg/kg; all the drugs were dissolved in distilled water before 
administration by dose to each animal in the group. It consisted 
of two groups, six animals for each group, and as follows:
• First treated group: The animals were treated with 

colchicine 0.5 mg/mL via intraperitoneal injection (IP) 
for two hrs. 

• Second treated group: The animals were treated with 
Aspirin 0.5 mL orally for two hours. 

The material and methods of mitotic study included some 
solutions. The following solutions were prepared according 
to Yaseen.8

1- Colchicine Solution
Colchicine solution was prepared by dissolving one colchicine 
tablet (1 mg of crystallized colchicine) in 10 mL distilled water. 
The solution was filtered and, then it was stored at 4°C for four 
days as a maximum.
2- Hypotonic Solution (0.075M KCl)
The solution was prepared by dissolving 1.1175 g of KCl powder 
in 200 mL of distilled water; the stock solution was stored at 
4°C until used for cytogenetic study.
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3- The Fixative Solution
It was employed for cytogenetic studies, freshly made mixture 
of absolute methanol and glacial acetic acid in the ratio 3:1(v/v) 
for cytogenetic study.8

A - Direct Methods
The protocol of Allen et al.,9 was done to study with some 
modification  as follow:
1. Skin and muscle tissues were removed from both femurs 

immediately after sacrifice. Both epicondyle tips were 
removed with scissors and the marrow expelled, using a 
syringe with a 24-gauge needle with 5 mL of warm sterile 
phosphate-buffered saline (PBS) until the bone being clear, 
into a centrifuge tube. The suspension was mixed well to 
assure dissociation of the cells.

2. The cell suspension was treated with 0.1 mL colchicine at 
37°C for 20 minutes.

3. The cell were centrifuged at 1500 rpm for 10 minutes, and 
the supernatant was discarded.

4. Five mL of 37°C hypotonic solution (warmed KCl) was 
added cell pellet and the suspension mixed thoroughly. The 
cells were incubated at 37°C in a water bath for 30 minutes.

5. The cells were centrifuged at 1500 rpm for 10 minutes, and 
the supernatant was discarded.

6. Freezer-chilled, freshly prepared fixative methanol: glacial 
acetic acid (3:1) was added dropwise, with initial mixing, 
to give a total volume of 5 mL. The cells were gently 
resuspended and then refrigerated at 4°C for one hour.

7. The cells were centrifuged at 1500 rpm for 10 minutes, and 
the supernatant was discarded.

8. Five ml of fresh fixative was added, cells resuspended, and 
centrifuged at 1500 rpm for 10 minutes. Then, two other 
consecutive washes with the fixative were made. One mL 
of the fixative was added to the cells after the last wash.

B - Slide Preparation and Staining
The cells were resuspended and then dropped from a height of 
about 0.5 m, using a Pasteur pipette on to wet, chilled, grease-
free slides and allowed to dry at room temperature. The slides 
were stained with freshly prepared Giemsa stain for 2 minutes 
and left to dry at room temperature.8 Microscopic examination 
under 100X objective lens was performed to determine the 
mitotic index (MI%) and blast index (BI%).

MI = [Number of chromosomal metaphase X100] / 1000
BI = [Number of blastocyes X 100] / 1000

RESULT
In a cytogenetic study, when treated rats with aspirin showed 
some divided cells (160) and cell numbers which not divided 

(840) (Table 1). But when treated, rats with colchicine showed 
that the number of cells divided (260), and the number of cells 
was not divided (740). Treatment with aspirin caused mitotic 
inhibiter.

MI% = [Number of metaphaseal dividing cell × 100] /  
Total number of 1000 cell 

First group: Treated with colchicine
M1 = 260 X 100 = 26% / 1000 

Second group: Treated with Aspirin
M1= 160 X 100 = 16% / 1000 

DISCUSSION
In a cytogenic study, when treated animals with aspirin 
showed some divided cells and number of the cells which not 

Figure 3: Normal karyotype of bone marrow cell by using Aspirin 
(100Xoil objective lens)

Table 1: Effect of colchicine and aspirin on cell division.

Material/cell division Colchicine/ cell Aspirin/cell
The cell which not divided 740 840
The cell which divided 260 160
The percentage of cell not division 74% 84%
The percentage of cell division 26% 16%

Figure 1: Chromosomal division by using colchicine (100X oil 
objective lens)

Figure 2: Chromosomal division by using Aspirin (100X oil objective 
lens).
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divided about (840) as compared with colchicine drug (740) 
cell, numerous epidemiological studies have demonstrated a 
protective effect of non-steroidal anti-inflammatory drugs, 
Aspirin act against several types of gastrointestinal tumors 
and esophageal cancer.10

The main effect of NSAIDs, especially aspirin, appears to 
inhibit cyclooxygenase enzymes (COX-I and COX-2) involved 
in the synthesis of prostaglandins.11 The protective effect of 
NSAIDs against several gastrointestinal tumors has been well 
demonstrated; the long-term use of these drugs or newer and 
safer COX-2 selective inhibitors as chemopreventive agents has 
been dismissed due to their adverse cardiovascular effects.12,13 
The administration of Aspirin prevents the development of 
esophageal adenocarcinoma in vivo.14 In one study in humans 
inhibition of PGE2 was detected in rectal biopsies doses 
(81,325 and 650 mg).15

The 81 mg daily from aspirin dose also suppressed PGE2 
levels to the same extent as did the 650 mg, in the esophagus, 
it has been shown that administration of aspirin at a dose of 
325 mg daily in conjugation with esomeprazole administration 
for 10 days resulted in lower esophageal mucosal content in 
patients with Barretts esophagous, where’s esomeprazole 
alone or in combination with rofecoxib did not reduce 
PGE2 production.16 In another study found no differences in 
esophagojejunostomy rates in rats receiving aspirin in the diet 
compared with a control group.17

Aspirin is the only drug that combines work as a protective 
effect on the cardiovascular system and prevents some types 
of GI cancer. The current study indicates that the aspirin used 
in this study worked as an antimitotic substance by dividing 
some cells in metaphase as compared with the control group 
(colchicine group).

DISCLOSURE STATEMENT
Conflict of interests: The authors declare that they have no 
conflict of interest.
Author contributions: All authors contributed equally to this 
work.
Ethical approval: All ethical guidelines have been followed
Sample availability: Samples of the compounds are available 
from the author.

REFERENCES
1. Klaassen CD. Casarett and Doulls toxicology: the Basic Science 

of poison. 8th Eds the Mc Grau- Hill companies Inc. New York. 
2001.

2. Gupta RA, DuBois RN. Aspirin, NSAIDS, and colon cancer 
prevention: mechanisms?. Gastroenterology. 1998 May 
1;114(5):1095-1098.

3. Schror K. Acetylsalicylic acid. 2009; ISBN: 978-3-527-32109-
4.p.390.

4. The American Society of Health- System pharmacist (TASHSP). 
(2011): Aspirin. Retrieved 3 April 2011.

5. Hall SL, Lorenc T. Secondary prevention of coronary artery 
disease.Am fam physician J. 2010;81(3):289-296.

6. Matzke GR. Nonrenal toxicities of acetaminophen, aspirin, and 
nonsteroidal anti-inflammatory agents. American journal of 
kidney diseases. 1996 Jul 1;28(1):S63-70.

7. Dai Y, Ge J. Clinical use of aspirin in treatment and prevention 
of cardiovascular disease. Thrombosis. 2012;2012:245037. 
doi:10.1155/2012/245037. 

8. Yaseen NY. Cytogenetic study on human colorectal cancer cells 
Ph. D. thesis, Univ, Sheffield. 1990.

9. Allen JW, Shuler CF, Mendes RW, Latt SA. Simplif ied 
technique for in vivo analysis of sister chromatic exchange 
using 5-bromodeoxy– uridinetablets, Cytogenetic. 1977; V (18): 
231- 237.

10. Husain SS, Szabo IL, Tarnawski AS. NSAID inhibition of GI 
cancer growth: clinical implications and molecular mechanisms 
of action. The American journal of gastroenterology. 2002 Mar 
1;97(3):542-553.

11. Piazuelo E, Jimenez P, Lanas A. COX-2 inhibition in 
esophagitis, Barrett’s esophagus and esophageal cancer. Current 
pharmaceutical design. 2003 Oct 1;9(27):2267-2280.

12. Al-Saeed A. Gastrointestinal and cardiovascular risk of 
nonsteroidal anti-inflammatory drugs. Oman medical journal. 
2011 Nov;26(6):385.

13. Patrignani P, Tacconelli S, Bruno A, Sostres C, Lanas A. 
Managing the adverse effects of nonsteroidal anti-inflammatory 
drugs. Expert review of clinical pharmacology. 2011 Sep 
1;4(5):605-621.

14. Hindmarsh A, Belshaw N, Mehta S, Johnson IT, Rhodes M. 
Can the rat be used as a valid model of human esophageal 
adenocarcinoma?. Diseases of the Esophagus. 2012 Feb 
1;25(2):159-165.

15. Sample D, Wargovich M, Fischer SM, Inamdar N, Schwartz P, 
Wang X, Do KA, Sinicrope FA. A dose-finding study of aspirin 
for chemoprevention utilizing rectal mucosal prostaglandin E2 
levels as a biomarker. Cancer Epidemiology and Prevention 
Biomarkers. 2002 Mar 1;11(3):275-279.

16. Triadafilopoulos G, Kaur B, Sood S, Traxler B, Levine D, 
Weston A. The effects of esomeprazole combined with aspirin 
or rofecoxib on prostaglandin E2 production in patients with 
Barrett’s oesophagus. Alimentary pharmacology & therapeutics. 
2006 Apr;23(7):997-1005.

17. Rizvi S, DeMars CJ, Comba A, Gainullin VG, Rizvi Z, Almada 
LL, Wang K, Lomberk G, Fernández-Zapico ME, Buttar NS. 
Combinatorial chemoprevention reveals a novel smoothened-
independent role of GLI1 in esophageal carcinogenesis. Cancer 
research. 2010 Sep 1;70(17):6787-6796. 

Figure 4: Normal bone marrow cell treated with Aspirin arrow Giemsa 
stain (100Xoil objective lens).


