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Abstract 
______________________________________________________________________________________________________ 

Colitis and coagulation influence each other and patients with colitis have been reported to 
have an increased risk of thromboembolic events. Allium cepa has been reported to have 
anti-coagulative activity and anti-inflammatory activity. This research was carried out to 
investigate the effect of Allium cepa on coagulation changes in colitis 

Twenty eight rats weighed 180 ± 20g were used for this study.  They were divided into four 
groups; Control group, Colitis group, Allium Cepa + Colitis group and Allium Cepa group. 
Allium Cepa + Colitis group and Allium Cepa were given 1ml/100g body weight of Allium 
cepa extract daily for 28days orally. Colitis was induced by a single dose of intra-rectal 
administration of 1ml/100g body weight of 6% acetic acid. Forty eight hours after the 
colitis induction, blood was taken by cardiac puncture for clotting time test, Prothrombin 
time (PT), Partial thromboplastin time with kaolin test (PTT.K), platelet count, Calcium ion 
and Potassium ion test.   

Calcium ion was significantly decreased while potassium ion, platelet count, significantly 
increased and partial thromboplastin time shortened in colitis animals when compared 
with control. Calcium ion, potassium ion, platelet count and partial thromboplastin time 
showed no significant difference in Allium Cepa + Colitis group when compared with 
control.  It can be concluded that Allium cepa has potential to reduced the risk of 
thromboembolism in colitis   
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INTRODUCTION 

Ulcerative colitis (UC) is a chronic inflammatory condition 
causing continuous mucosal inflammation of the colon 
affecting the rectum and a variable extent of the colon in 
continuity, which is characterized by a relapsing and 
remitting course. The inflammation in UC is typically 
confined to the mucosa 1,2 and the course of the disease is 
characterized by flares that alternate with periods of 
remission. It is difficult to predict the flares severity and 
response to treatment. In addition, prognosis of patients 
with UC is difficult to determine 2.  

Davie, Ratnoff and Macfarlane have described concept of 
coagulation along with cascade of proenzyme leading to 
activation of downstream enzymes 3. Haemostasis which is 
also known as coagulation can be  defined as arrest of 
bleeding, comes from Greek, haeme meaning blood and 
stasis meaning to stop 4. 

Clinical studies and bench research have demonstrated a 
close link between inflammation and coagulation in 
inflammatory bowel disease (IBD) 5. Patients with ulcerative 
colitis (UC) have an increased risk of thromboembolic events 
6, which appears to be more frequent when IBD is in an 
active phase7,8 and is affecting the whole colon 8-10. The 
incidence of thromboembolic events in patients with IBD has 

been reported to be 1%-8% 11-13. Pulmonary embolism and 
deep vein thrombosis have been known to be 3-fold risk 
increase in inflammatory bowel diseases patient 13-15.  

Allium cepa known as onion, has been considered a member 
of the Liliaceae family for a very long time 16,17 but  according 
to recent taxonomic schemes the genus Allium belongs to the 
family Amaryllidaceae, subfamily Allioideae 18. This genus is 
one of the largest monocot genera as it contains about 850 
species 19. Allium cepa has been shown to contain 25 active 
compounds and is packed with similar therapeutic 
properties 20. Previous studies have shown that including 
onion in the diet: stimulate the immune system 20, reduce 
symptoms associated with diabetes mellitus, inhibit platelet 
aggregation, prevent inflammatory processes associated 
with asthma, was associated with a reduced risk of stomach 
and brain cancer in humans, inhibited platelet-mediated 
thrombosis, reduces levels of cholesterol, triglycerides, and 
thromboxanes, lessen osteoporosis symptoms, inhibit the 
proliferation of cancer cells 21-23.  Allium cepa (Onion), has 
also been reported to have anti-inflammatory 24 and anti-
coagulative activity 25-27. Phytochemical studies reveal that 
Alliums are a rich source of important organic compounds, 
which are steroid, saponins and flavonoids, and they are 
characterized by a high content of organo-sulfur compounds 
that are well absorbed through the gastrointestinal tract, 28. 
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The anti-clotting effect of onions had been ascribed to it 
content of organo-sulfur compounds 29,30. 

The present study was designed to investigate the possible 
influence of Allium cepa on coagulation changes in colitis.  

MATERIALS AND METHODS 

Experimental Design 

Twenty eight female Wister rats (with weight ranging from 
150-200g) were used for this study. The animals were 
acclimatized for 4 weeks in animal House of the Department 
of Physiology, Ladoke Akintola University of Technology, 
Ogbomoso, Oyo State, Nigeria. Animals were allowed with 
free access to animal feed and water. The animals were 
grouped into four and treated as follows; Group served as 
control, colitis group were induced with colitis, Allium cepa + 
colitis group were treated with Allium cepa for 28days 
before colitis was induced,  Allium cepa group were treated 
with Allium cepa  (1.0 ml/ 100g body weight) for 28 days. 

Colitis Induction 

All animals were weighed and fasted for 24 hours prior to 
the induction. Colitis was induced by intra-rectal 
administration of 6% acetic acid (1ml/100g body weight) 
after a rectal flushed with 1ml of distilled water to remove 
fecal remnant with the aid of rectal cannula in 
Trendelenburg position and to prevent the acid from coming 
out, the rats were pressed rectally and held upside down for 
about 30 seconds.    

Preparation of Allium cepa 

Allium cepa was prepared following the previous study 
procedure with a little modification 31.  100g of Allium cepa 
bulbs were peeled and washed thoroughly with distil water 
and air dried and then blend very well with 15mls of water 
daily. 

Determination of bleeding time method (BT)  

 Bleeding time was done 48hrs after the animals were 
induced with colitis before the animals were sacrificed 
according to reported method [32]. The tail of the rat was 
warmed for 1 min in warm water and then dried. Scalpel 
was used to made a small cut in the middle of the tail, 
bleeding time started when the first drop touched the 
circular filter paper and checked at 30 seconds intervals 
until bleeding stopped. 

Animal blood collection 

For the remaining blood coagulation variables, Animal was 
sacrificed by cervical dislocation, and the blood was drawn 
by cardiac puncture from the heart with the use of needle 
and syringe. The blood sample was immediately emptied 
into sodium citrate bottle for Prothrombin time and Partial 
thromboplastin time test, lithium heparine bottle for 
Potassium ion and Calcium ion test, then gently mixed with 
anticoagulant inside the bottles and centrifuged for 10 min. 
The remaining blood was divided into plain test tube bottles 
for clotting time and ethlenediaminetetra-acetic acid (EDTA) 
bottle for platelet count.  

Tissue collection   

After the blood was collected, colon was dissected out and 
about distal 6cm colonic tissues was cut. The colonic was 
then cut longitudinally and washed in chilled saline solution 
and weighed with the use of sensitive weighing balance and 
was visually accessed using macroscopic lens. 

 

Diarrhea scoring method 

The rats were evaluated for diarrhea scoring according to 
the pattern of Masonobu et al. 33 as follows: normal feaces-0; 
loose stool without blood-1; loose stool with visible blood-2; 
bloody diarrhea-3. 

Determination of colon weight and thickness 

The colon was excised and distal 6cm of the colon was 
removed. They were trimmed to remove any adhering 
tissues. The colon was washed in normal saline to remove 
fecal remnant and blood. It was then dried and weighed on a 
sensitive weighing scale to get the colon weight, then the 
colon thickness was measured. 

Macroscopic scoring of colon method 

Macroscopic damage was scored by the scoring system of 
Wallace and Keenan  34. The criteria for scoring macroscopic 
damage were based on a semi quantitative scoring system 
where features are graded as follows:  0 (no ulcer, no 
inflammation), 1 (no ulcer, local hyperaemia), 2 (ulceration 
without hyperaemia), 3 (ulceration and inflammation at one 
site only), 4 (two or more sites of ulceration and 
inflammation), 5 (ulceration extending more than 2 cm). 

Platelet Count  

20μl of whole blood was pipette into 380μl of ammonium 
oxalate. The red cell was allowed to lyse for some minutes. 
Then the counting chamber was charged with the 
suspension. It was allowed to settle on the counting 
chamber. The platelet was counted in 5 boxes at the centre 
of the chamber. The count was multiply by 1000. 

Procedure for Prothrombin time test 

All reagent and samples were incubated at 37oC. 50μl of the 
sample (plasma) was added into pre warmed bottle for 2-5 
minutes. 100μl of Prothrombin reagent was added into the 
sample and the timing was started immediately. The time for 
clotting was recorded in seconds. 

Procedure for partial thromboplastin time test 

All reagent and samples were incubated at 37oC. 50μl of the 
sample (plasma) was added into pre warmed bottle for 
2minutes. 50μ of PTTK reagent was added and allowed to 
rest for further 2 minutes. 50μl of calcium chloride was then 
added and the timing was started immediately. It was 
recorded in seconds. 

Procedure For calcium ion test 

25μl of sample was put into test-tube. 1ml of worky calcium 
was added. Then was incubate at room temperature for 
10min. The absorbance was read at 578nm. 

Procedure For potassium ion test 

Ion selective electrode analyser was used to analyse the 
potassium ion. 

Clotting time method 

 The coagulation time was determined by placing from 3 to 5 
cc. of venous blood in a 15 cc. graduated centrifuge tube. The 
tube was then placed in a water bath at 37°C, tilting at 30-
second intervals until the clot formed. 

Statistical Analysis 

Data were expressed as Mean ± standard error (SEM) of the 
animal per group. Student T-test analysis was used for 
statistical analysis comparison and differences were taken 
as (P≤0.05). 
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RESULTS 

Effect of Allium cepa on bleeding time and clotting time 
in colitis. 

There was no significant difference in bleeding time and 
clotting time across the groups, Table 1.

 

Table 1: Effect of Allium cepa on bleeding time and clotting time in colitis 

Group Control Colitis Allium cepa + Colitis Allium cepa 

Bleeding Time (Seconds) 71.6 ± 4.77 89.5 ± 6.16 83 ± 8.87 104 ± 17.75 

Clotting time (Seconds) 156.8  ± 12.54 182  ±  13.0 164.6  ±  13.18 158   ± 16.35 

 

Effect of Allium cepa on plasma calcium ion in colitis. 

There was significant decrease in calcium ion in colitis only 
group when compared with control. There was no significant 
difference in calcium ion in Allium cepa + colitis and group 
Allium cepa groups when compared with control, Figure 1.  

 

 

Effect of Allium cepa on potassium ion in colitis. 

There was significant increase in potassium ion in colitis 
group when compared with control. There was no significant 
difference in potassium ion in Allium cepa + colitis and Allium 
cepa group when compared with control, Figure 2. 

  

 

Effect of Allium cepa on platelet count in colitis.  

There was significant increase in platelet count in colitis 
group when compared with control. There was no significant 
difference in platelet count in Allium cepa + colitis and Allium 
cepa only groups when compared with control, Figure 3.  

 

 

 

 

Effect of Allium cepa on Prothrombin time in colitis. 

There was no significant difference in Prothrombin time in 
colitis group, Allium cepa + colitis group, and Allium cepa 
only group when compared with control. There was 
significant increase in prothrombin time in Allium cepa + 
colitis group when compared with colitis group, Figure 4. 

 

 

Effect of Allium cepa on partial thromboplastin time in 
colitis. 

There was significant decrease in partial thromboplastin 
time in colitis group when compared with control. There was 
no significant difference in partial thromboplastin time in 
Allium cepa + colitis and Allium cepa only groups when 
compared with control. There was significant increase in 
partial thromboplastin time with kaolin in Allium cepa + 
colitis and Allium cepa only groups when compared with the 
colitis group, Figure  5. 
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Figure 1: Effect of Allium cepa on calcium ion in colitis. 
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Figure 2: Effect of Allium cepa on potassium ion in colitis. 
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Figure  3: Effect of Allium cepa on platelet count in colitis 
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Figure 4: Effect of Allium cepa on prothrombine time in colitis 
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Effect of Allium cepa on colon weight in colitis. 

There was significant increase in colon weight in colitis 
group and Allium cepa + colitis groups when compared with 
control. There was no significant difference in colon weight 
in Allium cepa only group when compared with control, 
Figure 6. 

 

 

 Effect of Allium cepa on macroscopic score in colitis. 

There was significant increase in macroscopic scoring in 
colitis only group when compared with control. There was 
no significant difference in macroscopic scoring in Allium 
cepa + colitis and Allium cepa only group when compared 
with control, Figure 7.  

 

 

Effect of Allium cepa on colon thickness in colitis. 

There was significant increase in colon thickness in colitis 
group when compared with control. There was no significant 
difference in colon thickness in Allium cepa + colitis and 
group Allium cepa only groups when compared with control, 
Figure 8. 

 

 

Effect of Allium cepa on diarrhea scoring after 24 hours 
of colitis induction in colitis. 

There was significant increase in diarrhea score in colitis 
group when compared with control. There was no significant 
difference in Allium cepa only and Allium cepa + colitis 
groups when compared with control, Figure 9.  

 

 

Effect of Allium cepa on diarrhea scoring after 48hours of 
colitis induction in colitis. 

There was non-significant increase in diarrhea score in 
colitis group when compared with control. There was also no 
significant difference in diarrhea scoring in Allium cepa + 
colitis and Allium cepa groups when compared with control, 
Figure 10. 
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Figure5: Effect of Allium cepa on partial thromboplastin time  in colitis. 
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Figure 6: Effect of Allium cepa on colon weight in colitis. 
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Figure 7: Effect of Allium cepa on macroscopic scoring in colitis. 
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Figure 8: Effect of Allium cepa on colon thickness in colitis. 
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Figure 9: Effect of Allium cepa on diarrhea score after  

24 hrs of colitis induction in colitis. 
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Figure 10: Effect of Allium cepa on diarrhea scoring  
after 48hrs of colitis induction 
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Effect of Allium cepa on change in weight in colitis.  

There was significant decrease in body weight changes of 
colitis and Allium cepa + colitis groups when compared with 
control but there was no significance difference in body 
weight changes Allium cepa group  when compared with 
control. There was no significance difference in Allium cepa + 
colitis group when compared with colitis group but there 
was significant increase in Allium cepa only group when 
compared with colitis group, Figure 11. 

 

 

DISCUSSION 

Ulcerative colitis experimentally induced by intra-rectal 
administration of acetic acid is well recognized model for the 
study of inflammation bowel disease 35. The incidence of 
thromboembolic events in patients with inflammatory bowel 
disease (IBD) has also been reported to be 1%-8% 11-13. 
Allium cepa have been reported to have anti-inflammatory 24, 
and anti-coagulative activity 25,26,36 which might reduce the 
incidence of thromboembolic events. 

Loss of body weight in colitis observed in this study can be 
due to deficiency of nutrients resulting from reduced 
appetite, food aversion or malabsorption, rapid loss of body 
fluid through colorectal bleeding and diarrhea 37. This study 
also revealed that the body weight of the animals with 
experimental colitis significantly decreased at the end of 
48hrs of colitis induction when compared with control group 
which can be as result of loss of appetite and diarrhea. 

Increased in macroscopic score (extent of tissue damage), 
colon weight and colon thickness in colitis group can also be 
due to severe tissue oedema, necrosis and inflammatory cell 
infiltration 38,39. Macroscopic score and colon thickness 
showed no significance difference in Allium cepa + colitis 
group when compared with control which shows that the 
Allium cepa treatment reduced the inflammation in the 
treated group.  

Diarrhea scoring is useful in checking the stool during the 
period of colitis. Diarrhea is the hallmark symptom with IBD 
and is seen in almost 80% cases 40. This study revealed 
significance increase in diarrhea score after 24hrs of colitis 
induction in colitis. However, this study also revealed 
insignificant increase in diarrhea score at the end of 48hours 
of colitis induction in group colitis group, while there was no 
significant difference in Allium cepa + colitis group after 
24hrs and 48hrs when compared with control which might 
be as a result of Allium cepa treatment given to the group 
which reduced diarrhea in the group.  

This study was carried out to investigate the preventive 
effect of Allium cepa on coagulation changes in colitis by 

accessing bleeding time, clotting time, Prothrombin time, 
partial thromboplastin time, calcium ion and potassium ion 
on the blood samples. 

The screening test in bleeding time and clotting time showed 
no significant difference in colitis group when compared 
with control group which is in support of study done by 
Kazuo et al. 41 in which they performed studies on blood 
coagulation in ulcerative colitis and crohn’s disease using 14 
cases of ulcerative patients, 5 cases of crohn’s patients and 3 
patients with related disease in which their results showed 
that bleeding time and clotting time of ulcerative colitis 
patients were within normal range. 

Platelet is involved in the first step of thrombus formation 
and abnormal platelet function is an established cause of 
hypercoagualation 42. The hypercoagulable state in IBD is 
closely related to abnormal platelet function resulting in a 
high probability of microvascular thrombosis and 
microcirculatory dysfunction 43,44. This study revealed 
significant increased in platelet count in colitis group which 
is an indication of a definite tendency for platelet increases 
(thrombocytosis) which support the previous study done by 
Alkim et al. 45. However, in this study platelet count of Allium 
cepa + colitis animals was not significantly different from 
control which showed that Allium cepa treatment inhibits the 
increased platelet count. 

Prothrombin time (PT) evaluate the extrinsic and common 
pathway of coagulation which comprise the first step of 
coagulation. Prothrombin time was found with no significant 
difference in colitis group when compared with control 
which against earlier study by Can et al. 46, while some other 
studies found no difference in PT between IBD and controls 
47,13 which is in agreement with this study  and also  in 
support of the study done by Alkim et al. 45. 

Partial thromboplastin time also known as activated partial 
thromboplastin time (aPTT) evaluate the intrinsic and 
common pathway of coagulation. Previous studies have 
found some evidence that short aPTTs are related to a higher 
incidence of thromboembolic disorders 27,48 and some 
studies also suggested shorter partial thromboplastin time 
associated with increased risk of venous thromboembolism 
49-51. An association of lower activated partial 
thromboplastin times with thrombosis could be explained by 
increased activity of coagulation factors in the intrinsic or 
common pathways or resistance to activated protein C 48,49,52. 
Partial thromboplastin time was found with to be 
significantly shortened in colitis group when compared with 
control which is in tandem with the study done by Lam et al. 
53, therefore the colitis animals might be at risk of 
thromboembolism.  However, partial thromboplastin time in 
Allium cepa + colitis animals were not significantly different 
from the control which showed Allium cepa treatment inhibit 
shortening of  partial thromboplastin time. 

Calcium is the most abundant mineral in the human body 54, 
with average body stores of 1-2kg, 99% of which is in 
skeleton. Intestinal calcium losses are likely aggravated by 
diarrhea and malabsorption although the extent has not been 
well studied 55. Patient with IBD have lower calcium levels in 
comparison with healthy individuals 56. This study revealed 
significant decrease in calcium ion in colitis animals when 
compared with control which might be due to malabsorption 
of calcium in the body or calcium loss through diarrhea. Also, 
calcium ion in Allium cepa + colitis animals were not 
significantly different from control animals which might be 
as a result of Allium cepa  treatment given to the group which 
reduce the diarrhea and calcium loss through it. 
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Potassium can be released from cellular elements present in 
blood clotting particularly with severe leucocytosis 
(>70,000) or thrombocytosis 57. This study revealed 
significant increase in potassium ion in colitis animals when 
compared with control. Also, potassium ion in treated 
animals with colitis (Allium cepa + colitis) were not 
significantly different from control which showed the Allium 
cepa treatment inhibit the increased in potassium ion as a 
result of colitis inducement. 

CONCLUSION 

Based on this study, it can be concluded that Allium cepa can 
reduced the risk of thromboembolism in colitis animals by 
inhibiting the increased platelet count and also inhibit 
shortened of partial thromboplastin time. 
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